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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. Th

e requirements are also applicable to filters built into a fryer.

1.3 When a
components.
that normally,
between the
capable of be

1.4 Deleted

2 General

2.1 Comporients

2.1.1 Except
the requirem
in the produg
2.1.2 Acom

a) In

produict covered by this standard, or

b)

S

2.1.3 A com
use.

2.1.4 Specif
capabilities.

The other portions of the appliance are to be evaluated in accordance withithe
apply to that type of equipment. However, consideration shall be given to t
two portions of the appliance; for example, to the possibility that(ithe entire
ing exposed to hot cooking oil.

October 8, 2004

as indicated in 2.1.2, a component of a préduct covered by this standard sha
bnts for that component. See Appendix, Afor a list of standards covering com
s covered by this standard.

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

volves a feature or charactéristic not required in the application of the compon

superseded by a-requirement in this standard.

ponent shall be-used in accordance with its rating established for the intended

c components are incomplete in construction features or restricted in
Such” components are intended for use only under limited conditions, sud

ilter is provided as part of a larger appliance, these requirements cover the filttlr and related

requirements
he interaction
appliance is

| comply with

bonents used

ent in the

conditions of

performance
h as certain

temperatures

notexceeding specified fimits,and-shatt-beused-omty underthose specific co

ditions.
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2.2 Units of

measurement

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

2.3 Undated

references

2.3.1 Any undated reference to a code or standard appearing in the requirements of this standard shall
be interpreted as referring to the latest edition of that code or standard.

3 Glossary

For the purpd

3.1.1 ATTAC
cable to a re

3.1.2 CORD
extension fro

se of this standard the tollowing definitions apply.

HMENT PLUG — A male contact device for the temporary connection ef\a flex
ceptacle, cord connector, flanged equipment power outlet, or other outlet devid
3.1.1 added June 16, 1998

CONNECTOR - A female contact device to be wired on a flexible cord for us
M an outlet to make a detachable electrical connection totan-attachment plug

appliance colipler to an equipment inlet.

3.1.3 FILTEHR
stationary po
building supp

3.1.4 FILTEHR
from multiple
connected el

3.1.5 FILTER
a stationary {
any fryer or g
appliance or

3.1.6 FILTER

3.1.2 added June 16, 1998

ible cord or
e.

£ as an
pr as an

R, CENTRAL — A unit that filters oil from one or:more fryers (or other appliancgs) from a

sition. Central filters may derive their power frem another appliance or directly
ly. These filters form an integral part of a atger appliance.
3.1.3 added Jung 16, 1998

from the

R, PORTABLE — A unit that is intended to be moved from place to place for fil{ering oil

fryers (or other appliances), oné at a time. These filters do not form part of arn
pctrically, physically, or by pefmanent plumbing to any other appliance.
3.1.4 added June 16, 1998

R, STATIONARY — Atunit that filters oil from one or more fryers (or other appli
osition. These filters do not form part of and are not connected electrically or
ther appliancel.However, they are not prohibited from being interconnected to
pppliances by plumbing.

3.1.5 added June 16, 1998

R, UNDER-FRYER — A unit that is located below the oil kettle of a fryer or ban

d are not

hnces) from
physically to
another

k of fryers

(or other app

iances), 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 constructed to be removable from the appliance without the use of tools for the
purposes of cleaning or servicing another appliance specifically designed for use with that filter is

considered to be an under-fryer filter.

3.1.6 added June 16, 1998

3.1.7 NOZZLE - A device connected to the end of the oil hose for the purpose of removing and/or
returning oil to the intended appliance (fryer). The nozzle is intended to be held by the operator during

use.

3.1.7 added June 16, 1998


https://ulnorm.com/api/?name=UL 1889 2018.pdf

OCTOBER 8, 2004

COMMERCIAL FILTERS FOR COOKING OIL - UL 1889

6A

3.2 SAFETY CIRCUIT — A primary or secondary circuit that is relied upon to prevent a risk of fire,

electric shoc

k, or injury to persons; for example, an interlock circuit.

3.3 USER SERVICING — Any servicing that is capable of being performed by personnel other than
those who are trained to maintain the particular appliance. Some examples of user servicing are:

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

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

c) R

d) M

inten

e) R

CONSTRUCT

4 Accessori

4.1 An appli
field shall co

4.2 Electrica

connector. Sq

4.3 The inst
connectors, i
used, shall b

4.4 With regard to 4.3, an installation shall not require the cutting of wiring or the soldering o

by the install

other areas |

enclosure.

PSetting a circult breaker or replacing a fuse.

Hed function.
butine cleaning.
[ION

es

connection of an accessory by the user shall be by means of a receptacl
be 14.2.

hilation of an accessory by service personnel shall be by means of recept

b |ocated and protected iniaccordance with 14.2.

br. Installations shall*not require cutting, drilling, or welding in electrical enclq
here such operations are capable of damaging electrical components and wir

pking a routine operating adjustment required to adapt the appliance fora)different

I?CG having provisions for the use of an electrical accessory intended to be aftached in the
ply with the requirements in this standard, with"or without an accessory insta

led.

b and plug-in

hcles, plug-in

nsulated wire connectors, ok by ‘connection to existing wiring terminals. Receptacles, when

f connections
sures and in
ng within the
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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 arrangement

of the appliance, and instructions are provided covering the installation and location for the accessory, the
mounting location of the accessory is not required to be indicated on the appliance.

4.8 As part gf the investigation, an accessory is to be trial-installed to determine whether:

a) The installation is feasible;

b) The instructions are detailed and correct; and

c) The use of the accessory does not introduce a risk of fire, eleetric shock, or injufy to persons.
5 Frames and Enclosures
5.1 General
5.1.1 An appliance shall be formed and assembled sodhat it has the strength and rigidify required to
resist the ablises to which it is subjected, without inCreasing the risk of fire, electric shock, or injury to
persons due [to total or partial collapse with resulting reduction of spacings, loosening or digplacement of
parts, or othgr serious defects.
5.1.2 The enclosure of an appliance shalljbe of a material capable of being used for the application and
shall house gl electrical parts, except a-supply cord, that are capable of presenting a risk qf fire, electric
shock, or injyry to persons under any.condition of use. An adjacent wall or adjacent equipment shall not
be depended upon to complete an_enclosure.
5.1.3 Amond the factors included in the evaluation of an enclosure are:

a) Mechanicalstrength,

b) Rgsistance to impact,

c) Moisture=absorptive properties;
d) Resistance to combustion,
e) Resistance 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 the Standard
for Polymeric Materials — Use in Electrical Equipment Evaluations, 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 Qil or Other
Liquids, Section 57.

Revised 5.1.4 effective December 16, 1998
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 52, and the Impact Test, Section 53, with
acceptable results.

Table 5.1
Minimum thicknesses of cast metal

Table 5.1 revised October 8, 2004

Metal Minimum thickness, mm (inch)
At reinforced surfaces? At unreinforced flat surfaces
Die-cast metal 1.2 3/64 2.0 5/64
Cast malleableliron 1.6 116 2.4 3/32
Other cast metgl 2.4 3/32 3.2 1/8
2 Includes surfgces that are curved, ribbed, and similar designs, or that are otherwise of a shape or size to provifle intended
mechanical strgngth.
5.1.6 In addition to being evaluated with regard to the-factors specified in 5.1.3, an enclopure of sheet

metal is to be
the particular
or 0.74 mm
0.91 mm (0.0
reinforced.

5.1.7 Sheet
less than 0.8

[0.029 inch) when galvanized, or ef\nonferrous sheet metal having a thicknes

evaluated with regard to its size and shape, the thickness of metal, and its ac
application. Sheet steel having a thickhess less than 0.66 mm (0.026 inch) w

36 inch) shall not be used exceptifor a small area or for a surface that is curveg
5.1.6 revised October 8, 2004

metal to which a wiring system is to be connected in the field shall have a th
1 mm (0.032 inch)*when of uncoated steel, no less than 0.86 mm (0.034 i

galvanized s

Exception:
mm (0.029

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

el, and no less than 1.14 mm (0.045 inch) when of nonferrous metal.

heet steél'no less than 0.66 mm (0.026 inch) thick when uncoated steel or no
ch) thick when galvanized steel meets the intent of the requirement w

ceptability for
hen uncoated
5 of less than
or otherwise

ckness of no
hch) when of

ess than 0.74
nen the area

5.1.7 revised October 8, 2004
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5.2 Openings

5.2.1 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 thé-ipotor;

b) The structural parts of the motor or of the appliance provide the equivalent of the described
barrigr;

c) The protection provided with the motor is such that no burningJinsulation or molien material
falls fo the surface that supports the appliance when the motor,is-energized under pach of the
following fault conditions:

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 circuit is
to be applied before the maton is energized and the rotor is to be locked;

d) The motor is provided with-athermal motor protector — a protective device that |s sensitive
to temperature and current —so that the temperature of the motor windings does npt exceed
125°C (257°F) at the maximum load under which the motor is capable of running without
causing the protector to\€ycle and does not exceed 150°C (302°F) with the rotor of| the motor
lockdd; or

e) The motor istimpedance-protected and the locked-rotor temperature of the motdr winding is
no more than 150°C (302°F) with the appliance otherwise operating as intended.

5.2.1 revised October 8, 2004

5.2.2 The structure of the part or appliance is not pronibited from providing the equivalent of the pan
described in 5.2.1 when it complies with Figure 5.1. The raised edge is capable of being incorporated in
the opening.

5.2.3 An appliance shall be constructed so that, with the appliance in any normal position of operation,
cooking oil and cleaning solution do not contact electrical parts, including internal wiring, during operation,
user servicing, or cleaning under any of the following conditions:

a) In the as-received condition;
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b) With any fitting that is intended to be loosened during user servicing or cleaning loosened or
damaged; and

c) After deterioration or breakdown of a timer switch, a float- or pressure-operated switch, a
hose, flexible tubing, a gasket, a boot, a seal, a diaphragm, or similar parts.
Effective date for 5.2.3 changed from March 1, 1998 to December 16, 1998
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Figure 5.1
Minimum extent of baffle for opening in bottom of enclosure

Figure 5.1 revised October 8, 2004

ELECTRICAL
PART

PARTIAL METAL ENCLOSURE —=

A B
PROTECTIVE PAN — 1
3.2mr’n
(1/87)
C 30%f— —=| 30° D
BOTTOM OF ENCLOSURE R
6.4mm
";—
(1/47)
C’ 30° |~ — 30° D’
SUPPORTING-SURFAGE E E

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 47. When oll
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 57, are
not required to be further evaluated.

Effective date for 5.2.4 changed from March 1, 1998 to December 16, 1998

5.2.5 A pum
Motor Suppo

5.2.6 An ope
provided with
metal, burnin

Exception:
overcurrent-g

a) T

b) Tl
inche

c) F
and 1
0.3 n

d A
open
outw.

b motor with supports of polymeric material shall be tested in accordance ‘W
ts, Section 58.

Effective date for 5.2.5 changed from March 1, 1998 to December 16, 1998

ning in a surface other than the bottom of an enclosure that contains electrical
a baffle, such as the one illustrated in Figure 5.2, that prevents\the emission of
p insulation, or similar occurrences.

\ baffle is allowed to be omitted from an enclosure that'contains electrical parts
rotective device such as a fuse or circuit breakeriwheén:

he structure of the part provides the equivalentof a baffle;

ne distance from the electrical part to the'plane of the enclosure is greater tha

S);

br ventilating openings in a verti€al wall, no opening is more than 9.5 mm (3/8
he total area of such openings.located less than 305 mm (12 inches) from thg
° (1 f) area of the enclostire does not exceed 52 cn? (8 square inches);

| openings in a vertical wall are protected by louvers, as long as the louvers a
ing no more than 6,4 mm (1/4 inch) wide and are shaped to deflect external fe
brd. See Figuré 5.3.

5.2.6 revised October 8, 2004

ith Polymeric

parts shall be
flame, molten

other than an

t 305 mm (12

inch) wide,
floor in any
DOr

low an
lling objects
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Figure 5.2
Relationship of baffle and electrical part to prevent emission
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Figure 5.3
Louver constructions

OUTSIDE INSIDE OUTSIDE

ENCLOSURE
WALLS

SBQ716

6 Accessibility of Live Parts
6.1 General

6.1.1 The electrical parts of an applianee-shall be located or enclosed so that persons are protected
against unintgntional contact with uninsutated live parts involving a risk of electric shock.

6.1.2 A risk of electric shock is determined to exist when the available open-circuit potential is more than
42.4 volts pepk, and the available current through a 1500-ohm resistance is more than 5 mijlliamperes.

6.1.3 The following are.net uninsulated live parts:

a) Alcoil of*a-controller,

b) Alrelay,

¢) 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.
6.1.3 revised October 8, 2004
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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.

6.1.4 revised October 8, 2004

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.

6.1.5 revised October 8, 2004

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) Lgss than X inches from the perimeter of the opening and

b) Within the volume generated by projecting the perimeter X inches normalte’its

X equals five
opening, and

6.1.7 An uninsulated live part shall not be located behind an opening that is used to make §

determined tq
to touch the g
producing an
the opening

opening is Ng
more than 7§

6.1.8 During
of the outer 4
or removed f
affords prote
risk of electri

times the diameter of the largest diameter rod that is capable of being inserte
no less than 102 mm (4 inches). See Figure 6.2.
6.1.6 revised October 8, 2004

be a function of user servicing when a 3.2-mm (1/84inch) diameter straight rod
art when the rod is inserted through the opening and’moved to all positions po
angle of more than 30 degrees between the rod-and the line drawn between
and the center of the face of the adjusting mechanism. The length of the ro

mm (3 inches). See Figure 6.3.
6.1.7 revised'October 8, 2004

the examination of an applianeé-in connection with the requirements in 6.1.5
nclosure that is capable of being removed without the use of tools, or that mu
Dr user servicing, is to be disregarded — that is, it is not assumed that the pa
Ction against the risk of ‘electric shock. A warning marking is not determined
C shock.

blane.

d through the

n adjustment
can be made
5sible without
the center of
H beyond the

t to exceed the distance between the opening and the face of the adjusting mpechanism by

6.1.7, a part
st be opened
rt in question
o reduce the



https://ulnorm.com/api/?name=UL 1889 2018.pdf

16 COMMERCIAL FILTERS FOR COOKING OIL - UL 1889 OCTOBER 8, 2004

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 partdhrough adjustment opening

Figure 6,3, revised October 8, 2004
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6.1.9 A fuseholder or a circuit breaker shall not be accessible from outside the appliance without opening
a door or a cover.

Exception: The operating handle of a circuit breaker or the insulating cap of an extractor-type fuseholder
is allowed to project outside the enclosure when a shield or guard is provided to reduce the risk of spillage
of hot oil on the handle or cap.

Effective date for 6.1.9 changed from March 1, 1998 to December 16, 1998

6.1.10 Except as indicated in 6.1.11 and 6.1.12, the door or cover of an enclosure shall be hinged:

a) When it gives access to any fuse, circuit-breaker handle, or manually resettable lever of a
temperature control in other than a low-voltage circuit and

b) dhen uninsulated live parts are exposed during the replacement of the fuse or'fesetting of
the mpanually resettable device.

Such a door ¢r 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 sepure 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) Cpntrol circuit fuses, as long as the fuses and cantrol circuit loads (other than alfixed control
circuit load, such as a pilot lamp) are within the same enclosure or

b) Anp extractor type fuse with its own enclosure that is accessible without exposing live parts
other than a fuse contact of the fuseholdet:

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 npt required to
comply with the requirements in 6.1.11\

6.1.13 A spring latch, a magnetie.latch, a dimple, or other mechanical arrangement that hplds the door
closed and rgquires effort ongthe user's part to open is determined to provide the “autormatic latching
means” for hplding the door{cloSed as required in 6.1.11.

6.1.14 A cover interlocking mechanism that:

a) Must.be.engaged in the closed position of the cover before any uninsulated live|part is
enerq;ized and

b) Secures the cover in the closed position, when provided as the sole means for securing the
door or cover closed,

is determined to comply with the requirement for an automatic latch in 6.1.10.
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6.1.15 A screw with a knurled and slotted head (for securing with a screwdriver) and that is capable of
being manually turned shall not be provided as a required enclosure securing means.

6.1.16 door or cover giving direct access to fuses in other than a low-voltage circuit shall shut closely
against a 6.4 mm (1/4 inch) rabbet or the equivalent, or shall have either turned flanges for the full length
of four edges or angle strips fastened to it. Flanges and angle strips shall fit closely with the outside of the
wall of the box proper and shall overlap the edges of the box no less than 12.7 mm (1/2 inch).

Exception: A construction that affords equivalent protection or a combination of flange and rabbet is
permitted.
6.1.16 revised October 8, 2004
6.1.17 A strip used to provide a rabbet and an angle strip fastened to the edges of @ floor shall be
secured:
a) Af no less than two points,
b) Np more than 38 mm (1-1/2 inches) from each end of each strip, ‘and
c) Af points between these end fastenings no more than 152 mm~(6 inches) apart.
6.1.17 revised October 8, 2004
6.2 Protectipn of service personnel

nclosure that
6.1.1-6.1.7,
b the risk of
bns that have

6.2.1 An unipsulated live part involving a risk of electric shock and a moving part within the ¢
involves a risk of injury to persons shall be located, guardéd, or enclosed in accordance with
28.1 — 28.3| 29.1, and 29.2 when the service funetion is being performed, to reduc
unintentional|contact by service personnel performing electrical or mechanical service functi
to be perfornmed with the equipment energized.

6.2.2 Mecha
include:

hical service functions that are capable of being performed with the equipmént energized

a) Agjusting a valve,

b) A ed dial

settin

jjusting the setting of a temperature or a pressure control with or without mark
gs,

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.
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7 Adhesives Used to Secure Parts

7.1 An adhesive that is relied upon to reduce a risk of fire, electric shock, or injury to persons shall comply
with the requirements for adhesives in the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C. When an adhesive is located where it is capable of coming in contact with cooking

oil, it shall be evaluated to determine the long-term effects of such contact.

Effective date for 7.1 changed from March 1, 1998 to December 16, 1998

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

a) Energizing an accessible dead metal part,

8 Protectiorn

8.1 Iron and
or other equi
persons.

Exception Ng
protected wh
appreciable -

Exception N(
similar parts

Exception Nd
be so protec

aking a live part accessible,
bducing spacings below the minimum values specified in Table 26.1or

hort-circuiting live parts.
Effective date for 7.2 changed from March 1, 1998 to December, 16, 1998

Against Corrosion
steel parts shall be protected against corrosion by emameling, galvanizing, pai

alent means when corrosion of such parts results in a risk of fire, electric shod

. 1: Surfaces of sheet steel and cast iron‘parts within an enclosure are not req
en the oxidation of iron or steel due0°the exposure of the metal to air and m
- thickness of metal and temperatute also being factors.

. 2: Bearings, laminations, ‘or-minor parts of iron or steel, such as washers,
are not required to be so-protected.

. 3: A sheath of a héating element of other than an immersion-type heater is n
ed.

nting, plating,
k, or injury to

Uired to be so
oisture is not

screws, and

ot required to
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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.

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

a) T
togg

b) Tl
the s

c) S
switd

d o

e switch is of a plunger, slide, or other type that does not tend to rotate wher
e switch is subjected to forces that tend to turn the switch during operatien of

ne method used to mount the switch is such that operation of the device does
witch.

pacings are not reduced below the minimum values specified’in Table 26.1 wh
h rotates.

peration of the switch is by mechanical means rathier’'than by direct contact by

operated. A
the switch.
not loosen

en the

persons.
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9.1.3 The means to prevent turning required by 9.1.2 shall consist of more than friction between surfaces
— for example, a lock washer, properly applied, is allowed to be used as the means to prevent turning of
a device having a single-hole mounting means.

9.1.4 Uninsulated live parts shall be secured to the base or surface so that they are prevented from
turning or shifting in position when such motion is capable of resulting in a reduction of spacing below the
minimum values specified in Spacings, Section 26.

9.2 Shipping

9.2.1 An appliance shall be completely assembled when it leaves the factory.

Exception Nd
are not requj
appliance arg

Exception Ng

mounting brackets of an appliance are allowed to be shipped detached 'from the rem

appliance wH
such as by s
See 69.2.

10 Supply G

10.1 Permanently-connected appliances

10.1.1 An ap

it is capable ¢f being readily and permanently cennected to one of the wiring systems cover

3 of the Natidg

10.1.2 An af
means for pg

10.1.3 Filterg
casters nor r

10.1.4 There

. 1. Components that are capable of being assembled without tThe use of to0Is,

fred to prevent a risk of fire, electric shock, or injury to persons duringhopé
not required to be assembled.

. 2: A heating element with integral blades for plugging into a receptacle, and t

en packed in the same overall carton, or when the separate<cartons are secuf
feel strapping or strong tape — so that they do not become“separated during

Revised 9.2.1 effective December 16/ 1998

onnections

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

nal Electrical Code, ANSI/NFRA_7O0.
A#Q.17.1 revised June 16, 1998

pliance intended for permanent connection to the building structure shall be
rmanent connection.to the branch-circuit supply.

that are permanently connected to an electrical source of supply shall not be
bquire move&ment of the supply connections during the filtering process or rou

shall*be’ a flat surface surrounding a knockout. The flat surface shall havg

assembly to

of the knockqutizand shall have a minimum diameter in accordance with Table 10.1. For m

he.appliance of a length of standard rigid metallic conduit of a size correspondi

hnd parts that
bration of the

he legs or the
hinder of the
ed fogether —
the shipment.

ucted so that
bd in Chapter

provided with
provided with
line cleaning.

b an area for
ng to the size

ptal thickness

at a knockout or opening, see 5.1.7.
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Table 10.1
Dimensions associated with openings for conduit

Table 10.1 revised October 8, 2004

Unthreaded openings Threaded openings
Trade size of conduit, Nominal knockout Minimum diameter of Throat diameter, mm (inches)
diameter, flat surface at
knockout,

inches mm (inches) mm (inches) Minimum Maximum
1/2 222 7/8 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 52.50 2.067
2-1/2 76.2 3 90.47 3.562 56.44 2.222 62.71 2.469

10.1.5 The diameter of a knockout shall accommodate conduit of the trade.size for which tHe knockout is

intended. Se

10.1.6 A tem
to the appliar

10.1.7 A wir
wiring of the
National Eled

10.1.8 A ter
wiring and el
been installe
wiring and el

10.1.9 Provig

allowed. Accgss is to be determined when the appliance is installed in accordance with the n

instructions.

10.1.10 No 4
installation o

c
ZEas intended, supply connections shall be accessible for inspection without exp

b Table 10.1.

hinal compartment intended for permanent connection{o the power supply sha
ce so as to be prevented from turning with regardithereto.

size indicated in 10.1.17, and conduit and fittings sized for the wire in accord
trical Code, ANSI/NFPA 70.

trical components shall not becexposed to mechanical abuse and strain. Afte
bctrical components to mechanical abuse or strain.

ion for inspection of,connections on the rear or bottom of a floor-mounted ap

lectrical cGmponent shall be mounted on a part that must be removed for the e

| be attached

ng compartment for field-wiring connections‘shall be of a volume that accommmodates the

ance with the

inal compartment shall be located\'so that when conduit connections are made, internal

r the unit has
osing internal

pliance is not
anufacturer’s

Kamination or

f field-wiring connections unless the internal wiring is provided with a method of quick
disconnection.

10.1.11 Afi

ol H n H [ n H [ otk Il o H H lal oot
U=WIHITTg werrmriar 1o d ICTiiriar to witniclt a SUPPTy UT ULNICT WITT 15 Lapalult Ul UTI

1g 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 the
National Electrical Code, ANSI/NFPA 70. Wire smaller than the uncorrected values for 60°C (140°F)
conductors (for appliances rated 100 amperes or less) or 75°C (167°F) conductors (for appliances rated
more than 100 amperes) shall not be used. See 10.1.15 and 69.5.
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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 percent of the current input of the
appliance when tested in accordance with 38.2 or 38.3, whichever causes the higher input. See 10.1.12.

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 39.

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 fo be assumed that wire having the specified temperature rating is intended-t
for the power-supply conductors to an appliance marked in accordance with 69.3 and\69.4.
is to be assumed that 60°C (140°F) wire shall be used for connection to an appliance“rated

or less and t

10.1.16 Whe
be sized to a

carried by th¢ conductor connected to that terminal as determined\by 10.1.13. See 10.1.12

Exception:
conductors h
Average Curi

10.1.17 The
or field-wiring

Exception:
allowed to h4

10.1.18 A fi¢
friction betwsg
mortises, by
some other n

10.1.19 A fig

at 75°C (167°F) wire shall be used for an appliance rated more thah 100 amy
Effective date for 10.1.15 changed from March 1, 1998 to December 16, 1998

n terminals of unequal sizes are provided because of unbalanced loads, each
ccept a conductor having an ampacity of at least 125 pefcent of the total curre

An appliance is allowed to be provided with\terminals or leads for the d
aving an ampacity not less than the current input of the appliance when it com
fent Input Test, Section 39.

free length of a lead intended to be field connected to the supply lead inside
compartment shall be 152 mm (6.inChes) or greater.

Field-wiring supply connections enclosed in a motor terminal box or wiring ¢gd
ve a free length of less than’152 mm.

10.1.17 revised October 8, 2004

Id-wiring terminalshall be prevented from turning or shifting in position by mea
en surfaces. This shall be accomplished by two screws or rivets, by square
p dowel pin, lug or offset, by a connecting strap or a clip fitted into an adjacs
pethod determined to be equivalent.

Id-wiring terminal shall be provided with a soldering lug or pressure wire co

bolted or held ky)a screw.

b be installed
Otherwise, it
100 amperes
eres.

terminal shall
nt that will be
and 69.4.

onnection of
plies with the

an outlet box

mpartment is

ns other than
shoulders or
nt part, or by

hnector firmly

Exception: A wire binding screw is allowed to be used at a wiring terminal intended to accommodate a
5.3 mm? (10 AWG) or smaller conductor when upturned lugs, cupped washers, or the equivalent are
provided to hold the wire in position.

10.1.19 revised October 8, 2004


https://ulnorm.com/api/?name=UL 1889 2018.pdf

22

COMMERCIAL FILTERS FOR COOKING OIL - UL 1889

OCTOBER 8, 2004

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.

10.1.20 revised October 8, 2004

10.1.21 A wire-binding screw at a wiring terminal shall be no smaller than 4.8 mm diameter (No. 10
diameter), with no more than 32 threads per inch.

Exception No. 1: A 4.2 mm diameter (No. 8) screw is allowed to be used at a terminal intended only for
the connection of a 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? (1§ or 18 AWG) control-circuit conductor.

10.1.22 It sh
branch-circui
connection o

10.1.23 A te
inch) thick.

10.1.24 Thel
wire-binding

10.1.25 A psg
single-pole s
marked “off”
conductor of

10.1.26 A fig¢ld-wiring terminal intended for the connection of a grounded-supply condu

identified by
distinguishab
grounded cof

10.1.27 Whe¢
connected to|
and shall be

10.1.21 revised October 8, 2004
il be noted that 2.1 mm?2 (14 AWG) is the smallest conductor that i$allowed {
wiring and thus is the smallest conductor that is to be anticipated at g

a branch-circuit conductor.
10.1.22 revised October 8, 2004

minal plate tapped for a wire-binding screw shall be of metal no less than 0.7
10.1.23 revised October 8, 2004

e shall be no less than two full threads in the metal of the terminal plate
rmanently-connected appliance rated, 125 or 125/250 volts (3-wire) or less, pr
vitch or a single-pole overcurrent-protective device other than an automatic con
position, shall have one terminal or lead identified for the connection of {
the supply circuit.

means of a metallic coating that is substantially white in color and sh
ductor shall be.clearly shown in some other manner, such as on an attached W
n wire legds are provided instead of terminals, the surface of the lead in

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

o0 be used for
terminal for

6 mm (0.030

tapped for a

screw. The metal is allowed to be extrudediat the tapped hole to provide two full threads.

pvided with a
trol without a
he grounded

ctor shall be
all be easily

e from the other(términals, or proper identification of the terminal for the conmpection of the

ring diagram.

ended to be
or gray color

10.1.27 revised October 8, 2004
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10.2 Cord-connected appliances

10.2.1 A power-supply cord shall be Type SO, SOO, STO, STOO, SEO, SJO, SJOO, SJTO, SJTOO,

SJEO, HSO,

Exception:

HSOO, HSJO, or HSJOO.

Type HPN cord is allowed to be used when:

a) The appliance is intended for counter-top use and

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

Effective date for 10.2.1 changed from March 1, 1998 to December 16, 1998

10.2.2 Wher
SJTOO, HSA
as non-oil req

b the individual conductors of a power supply cord of a type other than SOQ;, S
O, or HSJOO are separated from the outer jacket within the appliance, they\arg
istant internal wiring. See 15.2.1.

Effective date for 10.2.2 changed from March 1, 1998 to December 16, 1998

TOO, SJOO,
to be treated

10.2.3 The Igngth of a power supply cord shall be as shown in Table 10.2. A'separable cord set shall not
be used on central and stationary filters.
Revised 10.2.3 effective December 16, 1998
Table 10.2
Length of attached cord
Table 10.2 revised October8;2004
Apgpliance type Minimum Jéngth, Maximum length,
mm (feet) mm (inches)

Stationary filterg 914 3 3048 120

Central filters a 3048 120

Under-fryer filtgrs b 457 18

Portable filters 152 6

2 Filters intendgd for connection to the appliance being filtered: Minimum length not specified, except that the coid shall be of
sufficient length to allow connection to«n the intended manner without strain on the cord or fittings. filters intended for
connection to g building receptacle: mihimum length 914 mm (3 feet).

b Minimum length not specified, excépt that the cord shall be of sufficient length to allow connection to the appliahce being
serviced in the fintended manner without strain ont he cord or fittings.

¢ Minimum lendth not specified:

10.2.3.1 When a Separable cord set is used, it shall comply with the following:

a) Notfivepartsare exposedto contact whemn thecord s disconmected-from theappliance and

b) The connection point to the appliance is located, protected, or both to reduce the risk of

spilla

ge of heated oil on live parts of the receptacle and attachment plug.
Added 10.2.3.1 effective December 16, 1998
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10.2.3.2 The cord of a portable filter shall be located so that the attachment plug (and, when connected,
the cord connector of an extension cord used with the filter) is not capable of touching the supporting
surface when the appliance is in any intended position of use, transport, or storage.

Added 10.2.3.2 effective December 16, 1998

10.2.4 A cord-connected appliance provided with casters shall also be provided with a cord spool,
brackets, or equivalent means for storing the cord when not in use. A cover or enclosure shall protect the
cord from contact with oil when the cord is stored.

Exception No. 1: When a separable cord set is used, the cord spool/brackets are not required when an
enclosed compartment is provided for cord storage.

Exception Nd
when equiva
including bot|
capable of bg
limit cord cof
casters of the

Exception Nd
A cover or ¢
transport ang

10.2.5 Wher
a close-fitting
insulation.

Exception:
temperature

. 2: A cord on an under-fryer filter is not required to be provided with a coyer
ent protection is provided by the structure of the fryer. When the filter (or a_porii
h the oil reservoir and power supply cord) is removable from the fryer-withou
ing used to transport oil, a cover or enclosure shall be provided for the cord o
ptact with oil during this operation. When the cord is capable of reaching the
 filter, a hook or similar part shall be provided for cord storage.

. 3: A cord on a portable filter is not required to be provided’with a cord spod
nclosure shall be provided for the cord or oil vessel teolimit cord contact w
storage of the filter.

Revised 10.2.4 effective Decemberi16, 1998
b the outer jacket has been removed from Type-HSOO or HSJOO cord within

oil-resistant sleeving rated for the temperature shall be provided around

A glass string, tape wrap, a closexfitting fiber sleeving, or equivalent means
s allowed to be used in lieu of.éil-resistant sleeving to retain the asbestos ins

individual copductors when:

a) T
of en

b) N

e portion of the conductors without the outer jacket is not located within 51 m
closure openings arid.

D more than 76 mm (3 inches) of the asbestos insulation is exposed on any o
10.2.5 revised October 8, 2004

10.2.7 The

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

| or brackets.
ith oil during

he appliance,
the asbestos

rated for the
Llation on the

m (2 inches)

he conductor.

lnce.

10.2.6 The I:ket of\Type HSO or HSJO cord is not to be removed within the strain relief.

ltage rating of the cord and the fittings shall be no less than that of the appli

10.2.8 The current rating of the attachment plug of an appliance shall be no less than 125 percent of the
maximum current input of the appliance when tested in accordance with 38.2 or 38.3, whichever causes
the higher input.

Exception:

appliance when the appliance complies with the Average Current Input Test, Section 39.

The current rating of the attachment plug shall not be less than the current input of the
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10.2.9 Supplementary insulation provided on a flexible cord shall not extend under the strain relief and
shall be prevented from fraying or raveling.

10.2.10 A cord-connected filter shall employ an attachment plug of the grounding type for connection of

an extension

cord. The attachment plug shall comply with the requirements of 10.2.8.
Revised 10.2.10 effective December 16, 1998

10.2.10.1 An attachment plug of the locking type shall not be used on a portable filter.

Added 10.2.10.1 effective December 16, 1998

10.2.11 Deleted effective December 16, 1998

10.2.12 A fil§
appliance ply
10.2.13 Delg
10.2.14 Dele
10.2.15 Dele
10.2.16 An &

inserted in th
contact by pe

10.2.17 Stra
transmitted tg
being pusheq
a) S
b) S

c) Is
minin

10.2.18 Any

er shall not be provided with terminal pins that would accommodate a stand
> Revised 10.2.12 effective December 16, 1998

ted effective December 16, 1998

ted effective December 16, 1998

ted June 16, 1998

ttachment plug on the supply cord of a portablé filter shall be constructed s

e connector of an extension cord, the blades aremnot energized until they are in
rsons. See the Attachment Plug Test, Section.63.

Effective date for 10.2.16 changed from March 1, 1998 to December 16, 1998
n relief shall be provided so that agmiechanical stress on an attached flexib
terminals, splices, or internal wiring. Means shall be provided for preventing
into the appliance when suchdisplacement:
Ibjects the cord to mechanical damage;

ibjects the cord to.a\temperature higher than its rated temperature; or

capable of reducing spacings, such as to a metal strain-relief attachment, bel
num requiredivalues.

nonmetallic portion of a strain relief bushing that is capable of being exposed t

spilled cooki

T

Contact With|Qilor Other Liquids, Section 57.

ard flatiron or

o that, when
accessible to

e cord is not
he cord from

bw the

b contact with

g.eil during use or storage shall be subjected to the test described in Pa

TS Subject to

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

10.2.20 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.
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10.2.21 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:

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:

10.2.22 Vulc|
and is formdq

temperature,

10.2.23 An i

insulating m3

10.2.24 The
10.2.25 The
a) G
b) C
c) C
remo

along

10.2.26 The

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

10.2.21 revised October 8, 2004
Aanized fiber is allowed to be used when the bushing is no less\than 1.2 mm (3

and exposure to cooking oil.
10.2.22 revised October 8, 2004

10.2.23 revised October 8, 2004

power-supply cord of an applianceshall include a grounding conductor.
grounding conductor of a flexible cord shall be:

Feen with or without one“er more yellow stripes;

bnnected to the grounding blade of an attachment plug of the grounding type;

cannetbe used for making this connection.

2) The bushing is located so that it is not exposed to oil, grease, oilhvapor,
substances that are capable of having a deleterious effect on theceompoun

d and secured in place so that it is not adversely affected by conditions

nsulated metal grommet is allowed to be usediin place of an insulating bush
terial used is no less than 0.8 mm (1/32 in¢h) thick, has been evaluated fg
properties, amd completely fills the space between the grommet and the metal in which it is

requirement in 10.2.25(c) necessitates the use of a dedicated grounding screy

or other
d used.

64 inch) thick
of moisture,

ing when the
r oil-resistant
mounted.

and

bnnected to.the  enclosure of the appliance by means of a screw, terminal, or nut that is not
ved during any servicing not involving the supply cord, or by other similar mes

ns. Solder

, terminal, or

nut for the grounding connection. When both the power supply cord grounding lead and other bonding
leads are connected to the same stud, they shall be placed so that the power supply cord grounding

connection is

made first, with a dedicated nut, and removed last.
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11 Grounding and Bonding

11.1 A permanently-connected appliance shall be provided with a field-wiring terminal or lead for

connection of

an equipment-grounding conductor.

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 cold
connection o
”Ground,” ”G
provided on

11.5 The W
equipment-g
appliance.

11.6 All exp
contact durirn
becoming en

a) T

by T
conn

c) Tq
See the Grol

11.7 With re
parts that arg

a) A
part {

red head that is hexagonal, slofted, or both. A pressure wire connecior
such a conductor shall be plainly identified as such by being marked "G,*”
rounding,” or a similar designation, or by a similar marking located on,the w
he appliance.

ire binding screw or pressure wire connector intended fer’the connjg
ounding conductor shall be located so that it is not renmieved during ser

pbsed dead metal parts and all dead metal parts inside the enclosure that ar
g any servicing operation, including maintenanCevand repair, and that ar
brgized shall be electrically connected:

b the equipment grounding terminal;

b any metal enclosure surrounding a_knockout, hole, or bushing provided for fi
bction of the power supply system;\or

the grounding conductor of.a_supply cord.
nding and Bonding Test,_Section 41.

pard to the requirements in 11.6, the following dead metal parts are not dete
capable of becoming energized:

small metal-part, such as an adhesive-attached foil marking, screw, handle, a
hat is:

1)” On the exterior of the enclosure and separated from all electrical compd

intended for
GR’” I/GND,I/
iring diagram

pction of an
vicing of the

exposed to
capable of

D

rmined to be

nd a similar

nents by

groundedmetator

2) Positively separated from all electrical components.

b) A panel or a cover that is insulated from all electrical components by a barrier of vulcanized
fiber, varnished cloth, phenolic composition, or other moisture-resistant insulating material no
less than 0.8 mm (1/32 inch) thick and reliably secured in place.

c) A panel or a cover that does not enclose uninsulated live parts and is positively separated

from

d) A

other electrical components.

core and assembly screws of a relay, a solenoid, and similar parts.
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e) Any portion of the appliance that is shielded from all live parts, insulated or uninsulated, by
grounded metal, minimum 0.66 mm (0.026 inch) thick. The grounded metal part or parts used
for this purpose shall not be removable without the use of tools.

11.7 revised October 8, 2004

11.8 The dead metal parts described in 11.6 shall be reliably bonded together by mechanical fasteners
or by an individual bonding conductor or strap.

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.
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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.

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
70-1990.

Exception N
conductors.

Exception Ng
is allowed to

11.13 Upon
shall be mad

connected In accordance with Table 250-95 ot the National Electrical Code

. 1: A bonding conductor to a motor is not required to be larger-thdn the

. 2: A conductor smaller than that specified in Table 250-95.6f the National E
be used when the bonding connection does not open when-tested as describg

nsertion of a removable heating element or other remevable part, the groundir
b before any other electrical connection, and, uporyremoval, the grounding co

be broken affer the electrical connection.

12 Polarizat

r

g

12.1 When
shells of lam

a) F
or

b) F
12.2 When

connected in
lampholders

on

In appliance is connected to a circuitithat incorporates a grounded conduct
bholders shall be connected:

br a permanently-connected appliance, to the conductor or terminal intended to

br a cord-connected appliance, to the conductor of the supply cord intended to

here is no grounded conductor, as specified in 12.1, and when two lam
series, the Ylampholder screw shells shall be common and the center co
Shall be eohnected toward the supply.

12.3 A fuseholder;.a single-pole switch, a single-pole overcurrent-protective device or

control with 4

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

ANSI/NFPA
motor-circuit
ectrical Code

bd in 41.2.1.

g connection

nection shall

br, the screw

be grounded

be grounded.

pholders are

ntacts of the

an automatic
supply circuit.

13 Current-Carrying Parts

13.1 The metal used for a current-carrying part shall be capable of being used for the particular

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

higher than 1

00°C (212°F) during normal operation.

13.3 Unplated iron or steel is allowed to be used only for a terminal rod or a terminal plate 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 atta
shall be loca

shield or guard shall be provided to reduce the risk of spillage of hot oil cenothe rece

attachment p

14.3 A 1254
ground-fault
enclosure thd

15 Internal Wiring

15.1 Generd

15.1.1 Wire
Asbestos-ins

15.1.2 Amon
voltage to wh

Effective date for 14.1 changed from March 1, 1998 to December 16, 1998

chment-plug receptacle intended for connection of an accessory as described
ed in a vertical surface or in a surface angled such that the openings "point

ug.
Effective date for 14.2 changed from March 1, 1998 to December16, 1998

volt, single-phase, 15- or 20-ampere receptacle intended for general us
Circuit-interrupter protection for personnel. In addition; the receptacle shall be
t is suitable for use in damp or wet locations.

Added 14.3 effective October'8; 2005

used for the internal wiring‘of an appliance shall be suitable for the
ilated wire shall not be used:

Reyised 15.1.1 effective December 16, 1998

g the factors to be.determined when evaluating the internal wiring are the ten
ich it is capable 0f\being subjected during normal operation.

in 4.2 or 4.3
downward. A
ptacle or the

e shall have
located in an

application.

perature and
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15.2 Insulation

15.2.1 Internal wiring that is not completely enclosed shall have insulation of a type that has been
evaluated for exposure to oil.

Exception No. 1: Integral leads provided as a part of components used in the appliance and individual
insulated conductors of power supply cord Types SO, STO, SEO, SJO, SJEO, HSO, and HSJO when
separated from the outer jacket within the appliance are not required to comply with this requirement when
the leads and conductors are no more than 152 mm (6 inches) long and are not located within 50.8 mm
(2 inches) of enclosure openings.

Exception No. 2: There is no temperature limit applicable to glass fiber, beads of inorganic material, or

the equivalen

15.2.2 Therd
equivalent, u

15.2.3 The \

Exception Ng.

required to ¢

Exception Ng

I, used as conductor insulation.
15.2.1 revised October 8, 2004
bed as conductor insulation.
all thickness of insulation on internal wiring shall be no lesssthan 0.71 mm (0.

1: Secondary circuits not required to be investigated'in accordance with 3
bmply with this requirement.

. 2: The thickness of cross-linked synthetic pofyimer, polytetrafluoroethylene,

ethylene propylene insulation shall be no less than 0.38 min/(0.015 inch).

15.2.3 revised October 8, 2004

15.3 Protectiion

15.3.1 The

enclosed, ex
external conr
than those cq

viring and electrical connectiofs between parts of an appliance shall be
Cept that a length of flexiblelcord of a type specified in 10.2.1 is allowed tg
ections between parts when’flexibility is essential. Wiring and connections in
vered in 25.1.1 shall not-be subject to handling during user servicing or maint

15.3.2 With fegard to exposure of internal wiring, the protection of wiring required by 15.3.1

to exist whern
with 6.1.4 — @

15.3.3 Intern
it nor related

, While investigated as film-coated wire, the wiring is capable of being used i
.1.8.

al wiring_not so protected is allowed when it is secured within the enclosure §
electrical connections are capable of being subjected to stress or mechanica

wiring that is

accessible to the operator shall be clamped or otherwise secured to prevent

is no temperature limit applicable to glass fiber, beads of inorganic material, or the

D28 inch).

5.1.1 are not

or fluorinated

protected or
be used for
circuits other
enance.

s determined
N accordance

p that neither
damage. All
it from being

unintentional

y 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.
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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 servicing.

15.3.6 Wiring shall be protected from sharp edges, including screw threads, burrs, fins, moving parts, and
similar edges that are capable of abrading the insulation on conductors or otherwise damaging the wiring.

15.3.7 A hole through which insulated wires pass in a sheet-metal wall within the overall enclosure of the
appliance, shall be provided with a smooth, rounded bushing, or shall have smooth surfaces upon which
the wires are capable of lying to prevent abrasion of the insulation.

15.3.8 A bushing as specified in 15.3.9 shall be constructed of a material that is not adversely affected by

exposure to
When the by
subjected to

15.3.9 A flex
bushings ang
cord is proteq

15.3.10 Insu
within the en

15.4 Spliceg and connections

15.4.1 A spl
soldered con
the connectid

15.4.2 Flexin
shall not resy

15.4.3 A spli

Exception:
metal parts 9

15.4.4 In e\
consideratid
moisture-resi

shing is located where it is capable of being exposed to spillage of het“-0
he aging test described in Parts Subject to Contact With Oil or Other Liguids,
15.3.8 revised October 8, 2004

ible cord used for external interconnection as specified in 15.8.1 shall be
strain relief in accordance with 10.2.17 — 10.2.23 unless the.eonstruction is
ted from stress or motion.

ated wires are allowed to be bunched and passed thtéugh a single opening in
Closure of the appliance.

ce and a connection shall be mechanically secure and shall provide electrig
hection shall be mechanically secured-before being soldered when breaking o
n is capable of resulting in a risk of fire or electric shock.

It in stress on any electrical-connection.

e shall be providediwith insulation equivalent to that required on the wires in

[he requiremerit does not apply when permanence of spacing between the sp
f the appliance-are maintained.

aluating Jsplice insulation consisting of coated-fabric, thermoplastic, or
n is\io be given to such factors as its dielectric properties, heat

Fooking ol when the bushing is Tocated within 50.8 mm (2 inches) of enclosiire openings.

il, it shall be
Section 57.

provided with
such that the

a metal wall

al contact. A
loosening of

g or movement of internal wiring that occurs during the intended use of any clegning function

olved.
ice and other
bther tubing,

-resistance,
not be used.

stance, and oil-resistance. Thermoplastic tape wrapped over a sharp edge shal

An insulated

Splicing device IS allowed 10 be used within the IImIts OrT ItS voltage and temper

ature ratings,

as long as its oil resistance is equivalent to that required for wiring in the same location. See 15.2.1.

15.4.4 revised June 16, 1998

15.4.5 Stranded internal wiring shall be connected to a wire-binding screw or stud-terminal so that no
loose strands result.
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15.4.6 Compliance 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, insulated or uninsulated, used as internal wiring, such as for

interconnection between current-carrying parts or as motor windings, shall be terminated at each end by
a method that is capable of being used for the combination of metals involved at the connection point.

15.4.8 With fegard 0 15.4.6, a wire-binding screw or a pressure terminal connector, or |other type of
connector uged as a termination device shall be investigated and found capable ofrbeing used with
aluminum unfler the conditions involved — for example, temperature, heat cycling, and.wibrgtion.

16 Heating Elements

16.1 A heating element shall be supported in a substantial and reliable manner.

16.2 A movdable heating element shall be protected against damage(caused by contact with other parts
of the applianpce when the element is moved.
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16.3 The marked voltage rating of a heating element shall be no less than the voltage rating of the circuit
in which the heating element is connected.

Exception No. 1: A heating element having a marked voltage rating within an applicable range of voltages
specified in 67.2 is capable of being used when the voltage rating of the appliance is within that range.

Exception No. 2: The marked voltage rating of an element that is connected in series is to be not less than
the applied voltage.

16.4 A sheathed heating element shall comply with the Standard for Sheathed Heating Elements, UL
1030, or with the Standard for Electric Heating Appliances, UL 499.

Effective date for 16.4 changed from March 1, 1998 to December 16, 1998

17 Electrical Insulation

17.1 An insdlating washer, a bushing, a lining, a barrier, and similar items, that @re integral parts of an
appliance, arnd a base or a support for the mounting of live parts shall be of a moisture-resistant material
that is not adyersely affected by the temperatures to which it is subjected under conditions pf actual use.

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

17.3 Some materials that are not intended for general use, Such as magnesium oxide, are pllowed 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 ¢f moisture is
reduced.

17.4 When ¢valuating a material in accordanee® with 17.1 — 17.6, consideration is to bg given to its
mechanical gtrength, dielectric properties, insulation resistance, heat-resistant and oil-resistant qualities,
the degree tg which it is enclosed or proteeted, 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 servicg. All of these
factors are td be evaluated with regard’to thermal aging.

17.4 revised June 16, 1998

17.5 An insulating material ofpolymeric composition shall comply with the applicable requirements in the
Standard for [Polymeric Materials — Use in Electrical Equipment Evaluations, 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 er break such parts with expansion and contraction. Such parts shall be sl|ghtly loose.

18 Thermal Insulation

18.1 Thermal insulating material shall be suitable for the application.
18.1 revised June 16, 1998

18.2 Combustible or electrically conductive thermal insulation shall not contact uninsulated live parts of
the appliance.

18.3 Mineral-wool thermal insulation that contains conductive impurities in the form of slag shall not
contact uninsulated live parts.

18.3 revised June 16, 1998
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18.4 Except where specifically allowed elsewhere in this standard, a material of asbestos composition
shall not be used.

Effective date for 18.4 changed from March 1, 1998 to December 16, 1998

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 tested and found suitable for exposure to cooking oil is not
required to comply with this requirement. This evaluation shall include an investigation of its oil-absorbing
properties, as well as the effect of oil on the insulation itself.

18.5 revised June 16, 1998

19 Motors

19.1 Generd

19.1.1 A mo
handling its 1

19.1.2 Amo

for shall be capable of being used for the particular application{and shall b
naximum normal load without creating a risk of fire, electric shock; or injury to

or winding shall resist the absorption of moisture.

19.1.3 With fegard to the requirement in 19.1.2, film-coated wirefis)not required to be additi

to prevent
moisture-abs

19.1.4 The d

absorption of moisture, however, fiber slot<liners, cloth coil wrap,
brbent materials shall be impregnated or otherwise treated to prevent moisturg

iameter of the motor is the diameter, measured in the plane of the laminationg

e capable of
persons.

bnally treated
and similar
absorption.

, of the circle

circumscribin
mounting, co

g the stator frame, excluding lugs, fins, boxes, and similar parts used sol
bling, assembly, or connection.

ely for motor

19.2 Motor protection

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

a) Thermal protection eamplying with the Standard for Overheating Protection fdr Motors, UL

2111

b) Impedance protection complying with UL 2111, when tested as used in the appljcation; or

c) Ofher protection that tests show is equivalent to the protection specified in (a) o

(b).

Exception N@. 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.

19.2.1 revised June 16, 1998

19.2.2 Fuses are allowed to be used to provide the required overcurrent protection when compliance with
the requirements 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 to provide this
protection is not required to be evaluated for branch-circuit protection.
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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 of overheating of an appliance during
abnormal operation shall comply with the requirements in the Standard for Thermal-Links — Requirements
and Application Guide, UL 60691, in addition to the requirements specified in this standard. The operation
of a thermal cutoff shall not involve a risk of fire, electric shock, or injury to persons as described in 48.1.3
—48.1.5.

20.2 revised May 4, 2006

20.3 When malfunction of a combination temperature-regulating and -limiting control for a heating
element is cipable of resulting in a risk of fire or electric shock due to overheating of the appliance, a
back-up protéctive device shall be provided to limit temperature. See the abnormal heating-test described
in 48.2.3(b).

20.4 With regard to 20.3, each control shall be evaluated individually in an appliance provided with more
than one sepprately controlled heating element.

21 Short-Cifcuit and Ground-Fault Protection

21.1 The ovegrcurrent protection specified in 21.5 shall be locatediin each ungrounded cgnductor, and
shall comply with the requirements for branch-circuit protection,

21.2 A fuse Wised for the overcurrent protection referred to*in’21.1 shall be a Class CC, G, H, J, K, L, RK,
or T cartridge fuse, a Type S, or Edison-base plug.fuse, or a fuse that has been deteymined to be
equivalent.

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

21.4 It is asqumed that the rating of the.btanch-circuit overcurrent-protective device is to bT 150 percent
of the rating |of the appliance unless\ihe appliance is marked to specify the use of a profective device
having a lowé¢r rating. Standard ampere ratings for overcurrent-protective devices are 15, 20, 25, and 30.
When 150 percent of the rating of the appliance does not equal one of the standard| overcurrent-
protective dejice ratings specified above, it is to be assumed that the next higher rating| or setting of
overcurrent-pgrotective deviee shall be employed.

Effective date for 21.4 changed from March 1, 1998 to December 16, 1998

21.5 A motof ot transformer in an appliance rated more than 16 amperes shall be pragtected by an
overcurrent-grotective device incorporated in the appliance. The overcurrent-protective device shall have
a maximum ampere rafing in accordance with the Nafional Electrical Code, ANSI/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 55.
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Exception No. 3: A motor having an inherent thermal protector that complies with the requirements of such
devices does not require an additional overcurrent-protective device when, in the appliance, it is
connected in series with a branch-circuit overcurrent-protective device of the same type and having a
current rating equal to or less than that which the motor-protector combination was tested during the
investigation of the protector.

Exception No. 4: An overcurrent-protective device is not required for an appliance that complies with the
Exception to 10.2.8 and is provided with an attachment plug rated 20 ampere or less, or the Exception to
10.1.13 and is marked for connection to a branch-circuit with an overcurrent-protective device rated 20

amperes or less. See 68.12.

Effective date for 21.5 changed from March 1, 1998 to December 16, 1998

22 Thermosiats

22.1 A manJ

a) From outside the appliance or

b) A
parts|

22.2 The req
reset button
the appliancs

22.3 A many
in any positio
reset button i
requirements

22.4 When 4
set to the "of]

a) Lq
the ¢

b) heating elefment circuit shall not produce heat.

”No heat,” ”(

ally reset thermostat shall be capable of being reset:

ter opening a hinged door or the equivalent that does not give access to unin

et button of a manually reset thermostat shall be_ptétected from mechanicg
bhall not extend more than 12.7 mm (1/2 inch) beyond the surface of the oute
, unless protected.

22.2 revised October 82004

ally reset thermostat shall be constructed'so that it is not disabled by holding th
h. A manually reset thermostat that becomes an automatically resetting thermo|
5 held in a closed position is allowed-to be used, as long as the appliance com
in this standard with the reset\button in either position.

thermostat in fixed or stationary equipment has a marked “off” position, when
” position:

wering of temperature or loss of capillary tube pressure shall not result in the
bntacts and

old,”"and similar phrases are determined to be “off” markings.

sulated live

| abuse. The
enclosure of

b reset button
stat when the
plies with the

thermostat is

closing of

22.5 The temperature sensing element and the sensor connection 1o 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.

Effective date for 23.1 changed from March 1, 1998 to December 16, 1998

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 enclosurg shall comply
with requirements in 5.1.3.

. 1: An individual container of a capacitor is allowed to be made of sheet metgl thinner than
, or is allowed to be made of other similar material when the capacitor is intended to be
enclosure that houses other parts of the pump, and when such-an enclosure|is capable of

Exception Nq. 2: An individual enclosure of an electrolytic capacitor with means for venting|is required to
provide protection against mechanical damage only, and the~requirement for minimym enclosure
thickness dogs not apply. An individual enclosure of an electrolytic’ capacitor not provided with means for
ith an opening more than 1.6 mm (1/16 inch)\wide between the capacitor gnclosure and
motor is not fequired to comply with the enclosure thickness’requirement when it successfylly completes

Exception Nq. 3: The individual container of a capacitor is allowed to be made of sheet mptal less than
.020 inch) thick or is allowed to be.made of material other than metal when the capacitor is
mounted in gn enclosure that houses other,parts of the appliance and when such housing|is capable of
r the enclosure of live parts:

23.2 revised October 8, 2004

23.3 When 4 capacitor that is not.a‘part of a capacitor motor or a capacitor-start motor is|connected in
an appliance(that is intended tobe automatically or remotely controlled so that malfunction pr breakdown
of the capaditor results in (a yrisk of fire, electric shock, or injury to persons, thermal or overcurrent
protection shall be provided in the appliance to prevent such a condition.

Effective date for 23.3 changed from March 1, 1998 to December 16, 1998

23.4 A capagitor.connected from one side of the line to the frame or enclosure of an appliance shall have
a capacitancg ‘rating of no more than 0.10 microfarad. See 36.2.
Effective date for 23.4 changed from March 1, 1998 to December 16, 1998

23.5 An appliance that is intended to be controlled by or operated in conjunction with a capacitor or a
capacitor/transformer unit shall be supplied with such capacitor or unit.

Effective date for 23.5 changed from March 1, 1998 to December 16, 1998
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24 Switches

24.1 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 38.2 or 38.3, 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.

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 pofential 1o ground of the circuit. See 67.3.

24.4 A switc
used.

hing device shall be evaluated with regard to the temperature limitations of the materials

24.5 A switc
during its intq

ning device shall be located or protected so that it is not subjected to mecha
nded use.

hical damage

24.6 All swit
the switching
mounted. A
of indication.

thing devices shall be of the indicating type. The indicating means shall be ing
device or knob, on an attached plate, or on the panel on which the switch
ilot light that complies with the requirements in 24.7"is also allowed to be use

orporated on
ing device is
i as a means
24.7 A filament or signal lamp used as a means of indi¢ation shall:

bve an estimated life at the operating;voltage of no less than 20,000 hours an

b connected in a circuit in which(the increased voltage incident to switching or
tional characteristic of the appliance does not exceed 120 percent of the voltg

any
ge specified

ment and has

permanentlydconnected” appliance shall open all ungrounded conductors of the heatin
elements thaj it controls or result in the opening of the conductors.

r result in the

lements of a
) element or

24.10 When

that controls

the flow of oil, or a momentary contact switching device intended to stop the flow of oil upon release of

the device, the switching device shall result in the flow of oil being stopped as close to the pump (or similar

device) as possible, and, in any case, upstream of any flexible hose provided for transport of oil under

positive pressure. A switching device that disconnects power to the pump complies with this requirement.
Revised 24.10 effective December 16, 1998
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25 Secondary Circuits
25.1 General
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
25.2.1-252.9.

25.1.2 A wiring compartment or the equivalent for field-wiring terminals for a secondary‘¢|rcuit shall be
separate from wiring compartments for other terminals.

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.
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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 Limited-energy secondary circuits

25.2.1 A limited-energy secondary circuit shall be supplied from:

a) A|Class 2 transformer complying with the Standard for Low Voltage Transformefs — Part 1:
Gengral Requirements, UL 5085-1 and the Standard for Low Voltage Transfermers|— Part 3:
Clasg 2 and Class 3, UL 5085-3 or

b) An isolating transformer having an open-circuit sinusoidal potentiahof 30 volts, rms (42.4
volts peak) or less, and that includes at least one of the following'means, that limits the power
avail@ble to the levels 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.
25.2.1 revised February 23, 2009

25.2.2 The impedance, the fuse, the protector, or the regulating network, and the wiring Hetween them
and the isoldting transformer described.in 25.2.1, shall be evaluated for use as part of @ line-voltage
circuit.

25.2.3 A fusg¢ or a circuit protector used to limit the power as specified in 25.2.1 shall be rated or set at
no more thap 3.2 amperes(for‘a circuit operating between 15 and 30 volts, and at no npore than 5.0
amperes for @ circuit operating from 0 to 15 volts.

25.2.4 An inmpedance or a regulating network that is used to limit the current shall be of $uch value or
construction s to limit the current under short-circuit conditions to no more than 8.0 ampetfies 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.
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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.

25.2.9 Wires and cables that are part of a limited-energy secondary circuit shall be provided with strain
relief in accordance with 10.2.17 — 10.2.19. and the Strain Relief Test, Section 46, when stress on the wire
or cable results in the internal wiring of the circuits contacting uninsulated live parts of other circuits.

26 Spacingi

26.1 In primpry circuits, other than at field-wiring terminals and except as noted"in 26|2— 26.6, the
spacings betyveen uninsulated live parts of opposite polarity, and between an yninsulated live part and a
dead metal part shall be no less than specified in Tables 26.1 and 26.2.

Table 26.1
Minimum spacings other than at field-wiring terminals and in motors

Table 26.1 revised October 8, 2004

Potential inJolved, Minimum'spacings?
volts i
Over surface, Through air,
mm (inch) mm (inch)
0-50 1.6 416 1.2 3/64
51 - 125 2.4 3/32 1.6 1/16
126 — 250 3.2 be 1/8 2.4b° 3/32
4.0bd 5/32 3.2bd 1/8
251 — 480 6.4° 1/4 4.0° 5/32
481 — 600 9.5be 3/8 6.4° 1/4

a At heating elgments, these spacings shall be no less than 1.6 mm (1/16 inch) up to 300 volts.

b Film-coated Wire is to be evaluated injthe same manner as an uninsulated live part. However, 2.4 mm (3/32 ingh) and greater
spacings over gurface and through air are allowed between dead metal parts and film-coated wire that is rigidly qupported and
held in place o a coil.

¢ Between uniIuIated liveparts and grounded metal.
d Between uninsulated live parts of opposite polarity.
€ At heating eldgments,\this spacing shall be no less than 6.4 mm (1/4 inch).

26.2 The acceptabitity ofthe-intrerent-spacings-of-a—component,such—as—a-switch;istobe-based on the
requirements that cover the component.

26.3 Within a thermostat, the spacing — except at contacts — between uninsulated live parts on opposite
sides of the contacts shall be no less than 0.8 mm (1/32 inch) through air and 1.2 mm (3/64 inch) over the
surface of insulating material. The construction shall be such that the spacings are maintained
permanently.

26.3 revised October 8, 2004
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26.4 At closed-in points only, such as the screw-and-washer construction of an insulated terminal
mounted in metal, in an appliance rated 250 volts or less, a spacing of 1.2 mm (3/64 inch) is allowed.

26.4 revised October 8, 2004
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Table 26.2

Minimum spacings within motors

Table 26.2 revised October 8, 2004

Potential Parts involved Minimum spacings
involved, . . .
volts Motor diameter 178 mm (7 inches) or Motor diameter more than 178 mm
less? (7 inches)?
Over surface, Through air, Over surface, Through air,
mm (inch) mm (inch) mm (inch) mm (inch)
0-125 Between commutator
bars or collector rings of
a motor and the motor
shaft and laminations 1.6 1/16 1.6 1/16 4.80 3/16 3.20 1/8
Elsewhere in the motor 2.4¢° 3/32 2.4¢° 3/32 6.4bd 1/4 B.2b.d 1/8
126 — 250 | Between commutator
bars or collector rings of
a motor and the motor
shaft and laminations 1.6 1/16 1.6 1/16 4.8 3/16 4.8 3/16
Elsewhere in the motor 2.4 3/32 2.4 3/32 6:¢Pd 1/4 .40.d 1/4
251 - 600 | Between commutator
bars or collector rings of
a motor and the motor
shaft and laminations 6.4 1/4 6.4 1/4 9.5 3/8 6.4 1/4
Elsewhere in the motor 6.44 1/4 6.44 1/4 9.54 3/8 9.54 3/8
2 See 19.1.4.
b Spacings of rfo less than 2.4 mm (3/32 mm) are allowed througheUta 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 ir|ch).

d Film-coated wire is determined to be an uninsulated live paft; However, a spacing of no less than 2.4 mm (3/39 inch) over
surface and thrpugh air is allowed between film-coated wire, tigidly supported and held in place on a coil and a dgad metal part.
26.5 The spacings through air between an.uninsulated live part and an enclosure panel when tested as
described in fhe Enclosure Strength Test’Section 52, and the Impact Test, Section 53, shall be no less

than:
a) 12.7 mm (1/2 inch)fer a flat panel having an unsupported area greater than 929 cm?2(1
squafe foot) or
b) The minimdm-through-air spacing that is otherwise allowed between an uninsulated live part
and dlead metal for smaller areas.
Exception: Thisyrequirement does not apply to the inherent spacing between an uninsulated live part of
a component complying wi and an enclosure panel on wnici e component Is mounted.

26.5 revised October 8, 2004

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.
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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 secondary circuits are evaluated on the basis of the test described in 43.2.1.

26.8 At terminal 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
specified in Tables 26.1 and 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 o Tables 26.7 and 26.3, the measurement of spacings over surface shall include the
walls of a grqove wider than 2.0 mm (5/64 inch).

26.10 revised October 8, 2004

Table 26.3
Minimum spacings at field-wiring terminals
Table 26.3 revised October 8, 2004

Parts|involved Minimum sSpacings?
0 — 250 volts 251 — 600 voltg
Through air, Over surface, Through air, Over surface,

mm (inch) mm (inch) mm (inch) mnj (inch)
Between live parts of opposite 6.4 1/4 9.5 3/8 9.5 3/8 12.7 1/2
polarity and bejween a live part
and a dead mefal part other than
the enclosure
Between a live|part and an 12.7 1/2 12.7 1/2 12.7 1/2 12.7p 1/2
enclosure
@ These spacinps do not apply to connecting straps or'buses extending away from wiring terminals; such spacings are
evaluated undgr the requirements in Table 26.1.
b A spacing of fio less than 9.5 mm (3/8 inch), ovér surface, is allowed at wiring terminals in a wiring compartmept or terminal
box that is integral with a motor.

26.11 An ingulating lining or(barrier of vulcanized fiber or similar material used where
otherwise unacceptable shall be no less than 0.8 mm (1/32 inch) thick, and shall be so locat

material that ft will not be-adversely affected by arcing.

Exception Np. 1: _Mulcanized fiber no less than 0.4 mm (1/64 inch) thick is allowed fq
ith~arair spacing of no less than 50 percent of the spacing required for air al

conjunction

spacings are
ed or of such

b be used in
bne.

Exception No. 2: An insulating liner or barrier is allowed to be less than 0.4 mm thick when the material
is determined to be capable of being used for the application in accordance with Electrical Insulation,

Section 17.

26.11 revised October 8, 2004
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PROTECTION AGAINST INJURY TO PERSONS
27 Scope

27.1 The performance and construction requirements in Sections 28 — 34 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

28 General

intended function of such an appliance.

28.1 When
involves a ris

28.2 Among

e) R
part.

These factor
reasonably fg

28.3 The ac
such a devic
characteristic
negligence. T
one compo
When the st
to persons, t

28.4 Specifig

n%?t; and no_more than one component at a time, unless one event contributg

pperation, maintenance, or reasonably foreseeable misuse of an appliance
k of injury to persons, protection shall be provided for the reduction of stich ris

the factors to be evaluated in determining the acceptability of an-exposed mo
bgree of exposure required to perform its intended function,

narpness of the moving part,

sk of immediate unintentional contact,

peed of the moving part, and

by the user
k.

ving part are:

sk of a part of the body being endangered or of clothing being entangled by the moving

5 are to be evaluated with regard to both intended operation of the appl
reseeable misuse.

eptability of a guard, a 'safety release, an interlock, and similar devices and w
e is required, are to\be determined from a study of the complete appliance,
s, and the likeliheed™of a risk of injury to persons resulting from a cause oth
he investigation isto include an evaluation of the results of breakdown or malfy

y shows{that malfunction of a particular component is capable of resulting in &
at comiponent is to be investigated.

tests, constructions, markings, guards, and other requirements are detai

ance and its

hether or not
its operating
br than gross
nction of any
s to another.
 risk of injury

ed for some

appliances. S

uchdetaited requirementsapply to commor constructions; specific features =

not covered herein are to be given an appropriate evaluation.

d appliances
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29 Enclosures and Guards

29.1 Moving

parts capable of causing injury to persons shall be enclosed.

29.2 An opening in a guard or enclosure around a moving part that involves a risk of injury to persons
shall not permit the probe illustrated in Figure 6.1 to contact the part.

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

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

30 Material

30.1 When t
results inar
expected loa

30.2 The reg
live part dete

ne breakage or damage of a part such as an enclosure, a frame, a guard, or
sk of injury to persons, the material shall have such properties astto meet th
jing conditions. See the Impact Test, Section 53.

uirements in 30.1 apply to those portions of a part adjacentte a moving part o
rmined to present a risk of injury to persons.

31 Hoses a

31.1 The distance between the discharge opening of the*gozzle for the oil return hose an

the handle g
71.1 cm (28

31.1.1 A hog
With Qil or O

31.1.2 A hog
Pressure Ted

31.2 The no
being used t
present.

d Handles

ip of the nozzle closest to the discharge opening shall be between 25.4 cm (1
nches). The distance shall be measured*on a straight line from the areas des
31.1 revised:October 8, 2004

e intended to carry or hold heatéd oil shall comply with the test for Parts Subje
ther Liquids, Section 57, and the Hydrostatic Pressure Test, Section 60.

31.1.1 added June 16, 1998

e intended to carrytor-hold oil under positive pressure shall comply with th
t, Section 60. SeeParts Subject to Pressure, Section 33.

Added 31.1.2 effective December 16, 1998

yzle noteddin 31.1 shall not be constructed with a hook or similar piece that
b securethe nozzle onto a fryer so that it is capable of being used without

a similar part
e demand of

r an exposed

H the point of
D inches) and
cribed above.

bct to Contact

e Hydrostatic

is capable of
the operator

Effective date for 31.2 changed from March 1, 1998 to December 16, 1998

31.3 Insulating material used for a handle as specified in 31.1 shall comply with the Aging/Impact of
Handles, Section 56.

Effective date for 31.3 changed from March 1, 1998 to December 16, 1998
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31.4 The length of a hose used to pump oil into or out of a fryer shall be limited to the length required for
use in accordance with the manufacturer’s instructions. See 70.7.

31.5 Compliance with 31.4 shall be determined based upon the individual construction, as follows:

a) When the appliance is intended to be moved from fryer to fryer for filtering, or is intended to
filter only one fryer, the hose shall be long enough to conveniently reach a fryer in the intended
filtering position, and not long enough to reach an adjacent fryer.

Exception:

When the intended operation of the appliance requires a hose long enough to reach

an adjacent fryer, the hose shall be the minimum length required for proper operation. See the
Operation Test, Section 37.

b) V\Jhen the appliance is intended to filter multiple fryers from a stationary position

of ho
is un
m (14

32 Switcheg, Controls, and Interlocks

32.1 Switch

32.1.1 When
actuator of th

32.1.2 With
capable of bé

32.1.3 The 4

32.1.4 An a
de-energizes

Exception: |
it is acceptal
a twist-lock @

32.1.5 All of
mounted on

e shall be determined by the number and size of fryers to be filtered. MWhen t
specified, the hose is allowed to be any convenient length, and in na case mo
P feet) long from the appliance outlet to the handle. See 70.7.

31.5 revised October 8, 2004

bs and controls

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

regard to the requirement in 32.1.1, a, switch that is located or guarded so
ing turned on by being struck with the‘palm of the hand is capable of being u

bpliance shall be provided:with a switching device having a marked ”off”
or cause to be de-energized, each heating element and the pump motor, as

For under-fryer filters-which are removable from the appliance the filter is inteng
le to locate the switching device on the serviced appliance. The filter shall be
r non-standard -attachment plug and marked in accordance with 70.9

Revised 32.1.4 effective December 16, 1998

, the length
his number
re than 3.66

persons, the

that it is not
sed.

ctuator of a switch shall be guarded by recessing, ribs, barriers, or similar means.

position that
applicable.

ed to service,
provided with

erating controls of an appliance, or the actuating mechanisms for such con

he Jappliance in a location that is readily accessible when the appliance is |

ols, shall be

r
lmated in any

position antic

Ipated during intended use.
Effective date for 32.1.5 changed from March 1, 1998 to December 16, 1998
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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 32.2.1 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.

32A Oil Drain

32A.1 A means for draining or pumping oil from a filter shall be provided. A drain, when provided, shall
be constructed so that drainage is not directed toward the operator. The oil drain shall not be caused to
open without[an infenfional operafion. For example, unintenfional confact or unplugging {he appliance
shall not resylt in the opening of the drain.

33.1.1 relocated as 32A.1 effective December 16, 1998

33 Parts Supject to Pressure
33.1 General
33.1.1 Relodated as 32A.1 effective December 16, 1998

33.2 Pressure tests

33.2.1 A pant or an assembly that is subject to liquid oil,-air, or vapor pressure, including the vapor

pressure in a
blocked filter
shall be subjg

Exception Nd
requirements
than the valu
or lengths of

Exception Ng
inspection sy

it is subjecte

vessel containing only a superheated fluid,'‘during normal or abnormal operati
blocked hose, and the conditions simulated during the Abnormal Heating Tes

pcted to the Hydrostatic Pressure Test»Section 60.

. 1: A section of a pressure system constructed of tubing is determined to co
when the maximum pressure._obtained during normal or abnormal operation

s specified in Table 33.1~fora given diameter and thickness. The tubing is to |

tubing are to be connected by hard-soldered, brazed, welded joints, or thread

. 2: A pressure vessel bearing the American Society of Mechanical Engineers
mbol, when that vessel is marked with a value of working pressure no less than
i during normal or abnormal operation, is not required to comply with this reqy
Revised 33.2.1 effective December 16, 1998

bn (such as a
t, Section 48)

mply with the
is no greater
be continuous
pd fittings.

'ASME) code
that to which
irement.
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Table 33.1
Maximum pressure for tubing

Table 33.1 revised October 8, 2004

Outside diameter, Minimum wall Maximum pressure to which tubiong is subjected
thickness,
Seamless copper, Butt-welded steel, Seamless steel,
mm (inch) mm (inch) MPa (Psig) MPa (Psig) MPa (Psig)
9.5 or 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 4.42 640
15.9 BI8 U.53 0021 290 720 348 504 5.80 840
19.0 3/4 0.53 0.021 2.48 360 2.98 432 4.97 720
19.0 3/4 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

33.3 Pressure relief means

33.3.1 A par|
a means for
soldered join

33.3.2 Thersg
to protect.

33.3.3 Relog
33.3.4 Reuvis
33.3.5 Relog
33.3.6 Relog
33.3.7 Relog
33.3.8 Relog

33.3.9 Relod

in which pressure is capable of being generated by anexternal fire shall be
safely relieving pressure such as a pressure-reliefdevice (see 33.4), a fU

, nonmetallic tubing, or other equivalent pressurezrelief means.

shall be no shut-off valve between the pressure-relief means and the parts that

33.3.1 revised June 16, 1998

ated as 33.4.1 June 16, 1998

ed and relocated as 33.4.2 June 16, 1998

ated as 33.4.3 June 16/ 1998

ated as 33.4.4 Jung~16, 1998

ated as 33.4v5 June 16, 1998

ated as 33.4.6 June 16, 1998

atedhvas 33.4.7 June 16, 1998

provided with
sible plug, a

it is intended
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33.4 Pressure relief devices

33.4.1 A vessel having an inside diameter of more than 76 mm (3 inches) and subject to air or steam
pressure generated or stored within the appliance shall be protected by a pressure-relief device.

33.4.1 revised October 8, 2004

33.4.2 A gasket shall not be used as the pressure-relief device required by 33.4.1.
33.3.4 revised and relocated as 33.4.2 June 16, 1998

33.4.3 The start-to-discharge pressure setting of the pressure-relief device shall be no higher than the
working pressure marked on the vessel. The device shall have a discharge rate that relieves the pressure.
33.3.5 relocated as 33.4.3 June 16, 1998

33.4.4 A prepsure-relief device shall:

a) B¢ connected as close as possible to the pressure vessel or parts of.the systenj that it is
intenfled to protect;

b) Beg installed so that it is readily accessible for inspection and_ repair and cannot be readily
rendgred inoperative; and

c) Have 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| persons and

2) Operation of the device does not depésit moisture on bare live parts or pn insulation
or components detrimentally affected by moisture.

33.3.6 relocated as;33.4.4 June 16, 1998

33.4.5 A prgssure-relief device having an<adjustable setting is to be evaluated on thg basis of its
maximum sefting unless the adjusting means is acceptably sealed at a lower setting.

38:3.7'relocated as 33.4.5 June 16, 1998

33.4.6 A prgssure-relief deviceis determined to be a pressure-actuated valve or rupture member
intended to re¢lieve excessive pressures automatically.

33.3.8 relocated as 33.4.6 June 16, 1998

33.4.7 When a presstire-relief device is required, the control responsible for limiting the pressure in the
vessel shall gerformitmder rated load for 100,000 cycles of operation and shall prevent the ;Lressure from
exceeding 90 percent of the relief-device setting under any condition of intended operajion. See the
Pressure Contrels Test, Section 61.

33.3.9 relocated as 33.4.7 June 16, 1998
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33A Oil Res

ervoir

33A.1 The oil reservoir of a filter shall have a capacity sufficient to hold 110 percent of the rated oil
capacity of the largest fryer for which the filter is intended. See 70.8.

34 Stability

Added 33A.1 effective December 16, 1998

34.1 An appliance not intended to be permanently anchored to a wall or similar structure shall be
subjected to the Stability Test, Section 45.

Effective date for 34.1 changed from March 1, 1998 to December 16, 1998

34.2 A portd
stabilize the
consist of at

PERFORMA
35 General
35.1 The pe

samples to a
be conducted

35.2 An app
with a direct-

35.3 A press
to the systen

ble filter equipped with wheels, casters, or similar parts shall be providedyw
pppliance during intended use, cleaning, and user servicing operations.. This
east two manually operated locks for the wheels, a floor lock, or the equivaler

NCE

rformance of an appliance shall be investigated by subjecting the requisit
in the order in which they are presented.

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

ure gauge is to be attached so as.tp;prevent leakage. Special fittings for dirg
or commercial tubing or pipe are-allowed to be used for gauge connections.

pressure-measure gauge and lines shall besheld to a minimum relative to pressure vessel s

35.4 Unless
38.3, as appl

35.5 Unless
used.

ptherwise 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 co

ith means to
means shall

—

e number of

| the applicable tests described in Sections 38 — 611sofar as is practicable, the tests shall

5 to be tested

ct connection
olume of the
ize.

d in 38.2 and

n oil shall be
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36 Leakage Current Test

36.1 The leakage current of a single-phase, cord-connected appliance rated for a nominal 120-, 208-, or
240-volt supply when tested in accordance with 36.3 — 36.8 shall be no more than:

a) 0.5 milliampere for a portable appliance and
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b) 0.75 milliampere for a cord-connected product intended to be fastened in place or located in
a dedicated space and provided with a standard attachment plug rated 20 amperes or less.

Exception:

Where a filter is provided as part of another appliance in accordance with 1

.3 and is not

intended to be operated independently, the leakage current test shall be conducted on the overall

appliance, wi

th the filter installed, in accordance with the requirements for that appliance.
Revised 36.1 effective December 16, 1998

36.2 Leakage current refers to all currents, including capacitively coupled currents, that are capable of
being conveyed between exposed conductive surfaces of an appliance and ground or other exposed
conductive surfaces of an appliance.

36.3 All expdsed conductive surfaces are to be tested for leakage currents. The leakage

these surface
when simult
are determi

n
against elec}c shock as described in 6.1.1 — 6.1.8. Surfaces are determiged to be s

accessible w
same time. T
to present a

36.4 When 4
leakage currg
the surface.
the surface. 1

36.5 The m¢g
instrument is
to indicate th

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

a) The meter is to have an inputiimpedance of 1500 ohms resistive shunted by a ¢

0.15

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

of vo|

c) O
respq
a 15(
or 0.]

s are to be measured to the grounded supply conductor individually as well"3
eously accessible and from one surface to another when simultaneousiy-acc
d to be exposed surfaces unless guarded by an enclosure that (provides

hen they are capable of being readily contacted by one or bothvhands of a
hese measurements do not apply to terminals operating at voltages that are n
isk of electric shock. See 6.1.2.

conductive surface other than metal is used for the“enclosure or part of the g
nt is to be measured using metal foil having an afea“of 10 by 20 centimeters i
[Vhen the surface is less than 10 by 20 centimetérs, the metal foil is to be the
he metal foil is not to remain in place long enough to affect the temperature of

asurement circuit for leakage current is to*be as illustrated in Figure 36.1. The

defined in items (a) — (c). The meter that is actually used for a measurement is
b same numerical value for a particular measurement as the defined instrume

microfarad.

tage across the pesistor or current through the resistor.

Ver a frequency range of 0 — 100 kilohertz, the measurement circuitry is to hav
nse —ratio of indicated to actual value of current — that is equal to the ratio of
0 ohm resistor shunted by a 0.15 microfarad capacitor to 1500 ohms. At an ing

!

currents from
1s collectively
bssible. Parts
or protection
multaneously
person at the
bt determined

nclosure, the
contact with
ame size as
e appliance.

measurement
only required
nt. The meter

ppacitance of

ite waveform

b a frequency
mpedance of
ication of 0.5
t at 60 hertz.

r5.milliampere, the measurement is to have an error of no more than 5 percer
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Figure 36.1

Leakage current measurement circuits

Revised Figure 36.1 effective December 16, 1998

PRODUCT

INSULATING

—— TABLE

GROUNDED SUPPLY CONDUCTOR B

LC100

Product intendedl for connection to a 120-volt power supply

-
120V

240V ==

120V
-3

PRODUCT

METER

St —_—

INSULATING

GROUNDED. SUPPLY CONDUCTOR B\
LC200

TABLE

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

S
oy Lo

240V

1

Figure 36.1 (Cont’d)
S2

PRODUCT

/-

-3

LC300

Product intende
NOTES:
A — Probe with

B — Separated

36.6 Unless
meter is to be

36.7 A samp
with all its sw
attachment p
the productio

product rating. The test sequenee; with regard to the measuring circuit, Figure 36.1, isto b

a) Wlith switch S1, open, the appliance is to be connected to the measuring circuit.

curre

o

L

AN

INSULATING
— TABLE

CROUNDED SUFFLY CONDUCU TUR

for connection to a 208- or 240-volt, 4-wire grounded power supply

shielded lead.

and used as clip when measuring currents from one part ef\device to another.

the meter is being used to measure leakage from one part of an appliance td
e connected between an accessible part and the grounded supply conductor.

le of the appliance is to be tested for leakage current starting with the as-recei
tches and thermostats closed; and with its grounding conductor, when provide
ug. The as-received condition is without prior energization except when energi
n-line testing. The supply voltage is to be adjusted to 120, 208, or 240 vo

ht is to be-Measured using both positions of switch S2.

b)

energizing, the appliance, and within 5 seconds the leakage current is to be measu

both

V\{th thexappliance controls at the maximum heat setting, switch S1 is to be clos

another, the

ved condition
l, open at the
ved as part of
ts, based on
b as follows:

Leakage

ed,
ed using

Ositions of switch S2.

c) Leakage current is to be monitored until thermal stabilization under the maximum-heat
conditions. Both positions of switch S2 are to be used. The equivalent of thermal stabilization is
determined to be obtained as in the Normal Temperature Test, Section 42. When the
thermostat does not cycle at the maximum heat setting, it is to be adjusted until it does cycle
before the final measurements at thermal stabilization are taken. Measurements are to be made
with the thermostat, when provided, open and closed. Normally following the 5-second
measurements, as specified in (b), the first monitoring reading is taken 10 minutes after
energizing. Upon evidence of stabilizing readings, monitoring periods are allowed to be
increased.
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d) When the appliance is provided with a single-pole switch or a thermostat having an “off”

position, monitoring of leakage current is to continue until the leakage current
decreases after the appliance is turned off.

stabilizes or

36.8 The complete leakage current test program as described in 36.7 is to be conducted without
interruption for other tests. With the concurrence of those concerned, however, the leakage current tests

are allowed to be interrupted for the purpose of conducting other nondestructive tests.

37 Operation Test

37.1 Operation of an appliance as described in 37.2 shall not increase the risk of fire, electric shock, or

injury to persons.

Effective date for 37.1 changed from March 1, 1998 to December 16, 1998

37.2 With repard to 37.1, an as-received sample (except for the Leakage Current(Test, §
applicable) of the appliance is to be set up or installed in accordance with the marnufacturer’
The sample i to be operated in accordance with manufacturer’s instructions with/regard to
uses of the appliance, including maintenance and cleaning specified by the manufacturer. 1
is to be operated with or without all accessories specified by the manufacturer for use with t
as required t¢ determine compliance in all cases. The appliance is also«tobe operated with
given to posgible lack of the maintenance and cleaning specified by,the‘-manufacturer. The g
be manipulated as intended in actual use, including manipulation~ef all controls and operat
various loading conditions that are to be expected. The appliance’is to be operated only for
time or number of cycles required to determine the appropriateness of the manufacturer’s i

Effective date for 37.2 changed from March,1,"1998 to December 16, 1998

38 Power Input Test

38.1 The poyver input to an appliance shall not'exceed 110 percent of its marked rating.
38.2 To dete
measured w
connected to
voltage range

rmine whether an appliance-complies with the requirement in 38.1, the power
th the appliance at intended operating temperature under full-load conditio
a power-supply circuit of rated voltage. The rated voltage of an appliance hay
, such as 110 — 120\volts, is determined to be the mean of the range.

lection 36, as
5 instructions.
the intended
'he appliance
he appliance,
consideration
ppliance is to
on under the
the length of
hstructions.

input is to be
ns and while
ing a marked
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38.3 In addition to the test required by 38.2, when the marked voltage rating of an appliance falls within
a voltage range specified in 67.2, 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 38.2, whichever is higher. See 10.1.13,
10.1.16, and 10.2.8.

39 Average Current Input Test

39.1 An appliance, as referenced in the Exceptions to 10.1.13, 10.1.16, and 10.2.8, is to be subjected to
the following test. The appliance is to be determined to comply with the requirement in the Exception to
10.1.13, 10.1.16, or 10.2.8, as applicable, when, while being tested in accordance with 39.2 and 39.3, the
average current input is 80 percent or less of the rating of the appropriate power supply connection
means.

39.2 Starting
the worst-cas

at room temperature, the appliance is to be operated continuously forthree hours, unless

which case tf
appliance is 1

39.3 The tim
is operated fq
resulting figu

40 Starting
40.1 An app
non-time-deld

to which the

Exception: A
requirement:

a) T
used|

b) T

c) Ti

40.2 To detd

e anticipated actual use of the appliance, as described in 42.5.7, is less than t
e appliance is to operated for the length of time specified in 42.57-(The curre
0 be continuously monitored throughout the test.

p-average current input is to be calculated over the three-hour operating time.

e is determined to be the “average current input” forthe purpose of this test.

Current Test

liance shall be capable of starting and_.¢perating normally on a circuit pr
y branch circuit type fuse having a current rating corresponding to that of the
bppliance is intended to be connected:

\n appliance that meets all threg(of the following conditions is not required to co
ne construction of the appliance or the nature of its use is such that the appli
continually on the same branch circuit after installation;

ne appliance starts’and operates normally on a circuit protected by a time-del3

he applianceris marked in accordance with 69.15.
Effective date for 40.1 changed from March 1, 1998 to December 16, 1998

ree hours, in
nt input of the

\Vhen the unit

r less than three hours, the remaining time is to be averaged in at a zero currgnt input. The

btected by a
pranch circuit

imply with this

ance is to be

y fuse; and

0 three times

rmine compliance with the requirement in 40.1, the appliance is to be starte

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 38.2. 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.

Effective date for 40.2 changed from March 1, 1998 to December 16, 1998
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40.3 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 40.4.

Effective date for 40.3 changed from March 1, 1998 to December 16, 1998

40.4 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 40.2 is then to
be repeated.

Effective date for 40.4 changed from March 1, 1998 to December 16, 1998

41 Grounding and Bonding Test

41.1 Grounding

41.1.1 The ppint of connection of the equipment grounding means for permanently-connectgd 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:

41.1.2 The rpsistance shall be no more than 0.1 ohm between any peint‘fequired to be grounded, as
specified in 1[1.6, and:

a) The equipment-grounding conductor terminal in the)case of an appliance |intended for
permgnent electrical connection or

b) The point to which the grounding conductor of,the power-supply cord is connected in the case
of a ¢ord-connected appliance.

41.1.3 Except as noted in 41.1.4, any indicating device, such as an ohmmeter, g low-voltage
battery-and-uzzer combination, or similar devices, is to be used in the test required by 411.2.

41.1.4 With fegard to 41.1.3, the resistance is to be determined by any convenient method except that
when unacceptable results are obtainedy either a direct or alternating current equal to the cufrent rating of
the maximuni-current-rated branch-circuit overcurrent-protective device that is capable of beging used with
the appliancg is to be passed from the equipment grounding terminal or the point of attaghment of the
wiring system to the dead metal part, and the resulting drop in potential is to be measured between these
two points. The resistance in-ohms is to be determined by dividing the drop in potential in volts by the
current in amperes passing between the two points.

41.2 Bonding

41.2.1 A conductor smaller than that specified in 11.12 is allowed to be used when]|the bonding
connection does not open when carrying (for the interval specified in Table 41.1) twice the current equal
to the rating of the branch-circuit overcurrent device.
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Table 41.1
Duration of current for bonding-conductor test

Rating of overcurrent devices, amperes

Minimum duration of current flow, minutes

30 or less 2
31 -60 4
61 —-100 6

42 Normal Temperature Test

42.1 General

42.1.1 When an appliance is tested under the conditions described in 42.4.1 — 42.5.8, thé tJamperature at

any point shall not adversely affect any materials used in the appliance, and at any time d
temperature fises shall not exceed those specified in Table 42.1.

Exception:

the cord, such as at terminals, and not in a strain relief or similar location wheré dependence

oil-resistant

uring the test

bfure rating of
b js placed on

short length of flexible cord exposed to a temperature higher than the temper;

the mechanital properties of the insulation, is allowed to be used when supplementdry heat- and
sulation rated for the appropriate dielectric strength and. temperature is prqvided on the
ductors of the cord, so that it protects the conductor insulation against deteridration.

individual co

42.1.2 Allva
a test is allow
However, wh
observation,

42.2 Test eqg

42.2.1 Suppl
shall have an
accordance \
for a temper

10.1.15, 69.3, and 69.4.

bn the operation of an automatic thermal conirol during the test limits the tempe
ho temperature higher than 25°C plus thé(specified maximum rise is allowed.

y conductors used for the normal temperature test of a permanently-connec

vith 39.2 or 39.3, whichever results in the higher input; and shall be capable

°F), however,
(50 — 104°F).
ratures under

ues in Table 42.1 are based on an assumed ambient temperature of 25°C (77
ed to be conducted at any ambient temperature,within the range of 10 — 40°C

uipment

ed appliance
hen tested in
bf being used
ture in accordance with the temperature marking, when provided, on the appliance. See

ampacity (see 10.1.12) of #25 percent of the current input of the appliance w

42.2.2 Temperatures arg to’ be measured by thermocouples except as indicated in
thermocouplds are to consist of wires no larger than 0.21 mm? (24 AWG) and no sma
mm? (30 AWG). The-thérmocouples and related instruments are to be accurate and are to
in accordan¢e with.-dccepted laboratory practice. The thermocouple wire is to conf
requirements| specified in the Initial Calibration Tolerances for Thermocouples table in

42.3.4. The
ler than 0.05
be calibrated
brm with the
Tempertaure

Measurement_Thermocouples. ANSI/ISA MC96.1.

42.2.2 revised October 8, 2004


https://ulnorm.com/api/?name=UL 1889 2018.pdf

52 COMMERCIAL FILTERS FOR COOKING OIL - UL 1889 FEBRUARY 23, 2009
Table 42.1
Maximum temperature rises
Table 42.1 revised February 23, 2009
Materials and components Degrees,
c (F)
1. Any point within a terminal box or wiring compartment of a permanently-connected 35 63
appliance in which field-installed conductors are to be connected, including such conductors
themselves, unless the appliance is marked in accordance with 70.3.
2. Any point on a surface adjacent to an appliance, including the surface on which the 65 117
appliance is mounted.
3. Fuse 852 1172
4. Vulcanizgd fiber used as electrical insulation or as a cord bushing 65 117
5. Wood or other combustible material 65 117
6. Deleted
7. Class 1(5 insulation systems on windings of a relay or a solenoid:
Thermocouple method 65P° 1170
Resistance method 85 153
8. Class 15 insulation systems on coil windings of an ac motor having a frame diameter of
more thgn 178 mm (7 inches) and of a dc and a universal motor ¢:
a) In an open motor:
Thermocouple method 65P° 1170
Resistance method 75 135
b) In a totally enclosed motor:
Thermocouple method 70P 126
Resistance method 80 144
9. Class 1(5 insulation system on coil windings of an ac motor = not including a universal
motor — having a frame diameter of 178 mm (7 inches)>0r less — thermocouple or resistance
method:
a) In an open motor 750 135P
b} In a totally enclosed motor 80 144
10. Class 105 insulation systems on a vibrator eoil — thermocouple or resistance method 750 135P
11.  Class 130 insulation systems, other than/as indicated in items 12, 13, and 14:
Thermocouple method 85 153
Resistance method 105 189
12.  Class 130 insulation systemis on coil windings of an ac motor having a frame diameter of
more thdn 178 mm (7 inthes) and of a dc and a universal motor ©:
a) In an open’motor:
Thérmocouple method 85P 1530
Resistance method 95 171
b) Ina'totally enclosed motor:
Fhermocoupte-method 56 162
Resistance method 100 180
13.  Class 130 insulation systems 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 95b 171b
b) In a totally enclosed motor 100P 180P
14.  Class 130 insulation systems on a vibrator coil — thermocouple or resistance method 95P 1710
15.  Phenolic composition used as electrical insulation or relied upon to prevent a hazardous 125¢ 225¢
condition
16. A copper conductor (bare or insulated) without a nickel coating or similar protection 125 225

Table 42.1 Continued on Next Page



https://ulnorm.com/api/?name=UL 1889 2018.pdf

OCTOBER 8, 2004

COMMERCIAL FILTERS FOR COOKING OIL - UL 1889

53

Table 42.1 Continued

Materials and components Degrees,
c (F)
17.  Termination of a copper conductor and a pressure terminal connector without a nickel 125 225
coating or other similar protection
18.  Insulated wire or cord 25°C 77°F
less than its melting point
19.  Sealing compound 44°C 104°F
less than its melting point
20. On the surface of a capacitor casing:
Electrolytic 404 7od
ther types 65f 117f
21. Diodes, $ilicon 75 135
22. Class 106 insulation systems on transformers
hermocouple method 65 117
Resistance method 75 135

2 A fuse that h3
temperature.

b At a point on
measured by m
temperature ris
1
5
2
1
¢ The limitation
properties.
d The temperat|
attached to a nj

€ See 19.1.4.

f A capacitor th
marked temper]

s been investigated and determined to be capable for use at a higher temperature is allowed to &

the surface of a coil where the temperature is affected by an external setrce of heat, the temperg
eans of a thermocouple is allowed to be higher than the maximum/specified by the following amg
e of the coil measured by the resistance method in not higher thanythe maximum specified:

5°C (27°F) for items 7 and 8(a);
°C (9°F) for items 9(a) and 10;
0°C (36°F) for item 12(a); and
0°C (18°F) for items 13(a) and 14.
on phenolic does not apply to a compound that has’been investigated and rated for higher heat-n

Lire rise on insulating material integral with.the enclosure of a electrolytic capacitor that is integral
otor shall be no higher than 65°C (117%F).

ht operates at a temperature ris€«0f-more than 65°C (117°F) is allowed to be evaluated on the ba|
hture limit.

e used at that

ture rise
unt, when the

esistant

with or

bis of its

42.2.3 When
mm? (30 A\

ever referee temperature measurements are required, thermocouples cons
VG) iron and constantan wires and a potentiometer-type indicating instrument a
42.2.3 revised October 8, 2004

sting of 0.05
e to be used.
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42.3 Method

42.3.1 A thermocouple junction and adjacent thermocouple lead wire are to be securely held in reliable
thermal contact with the surface of the material the temperature of which is being measured. In most
cases, thermal contact results from securely taping or cementing the thermocouple in place; and when a
metal surface is involved, brazing or soldering the thermocouple to the metal may be required.

42.3.2 The temperature of a coil or winding is intended to be measured by means of thermocouples
applied at points accessible to a mercury bulb thermometer. In considering the accessibility of the various
parts of a coil, the enclosure is to be disregarded because it is cut away where necessary to
accommodate a thermometer when one is used. This limitation on thermocouple location is intended to
prevent insertion of the thermocouple into cracks, and the like, of the coil assembly.

42.3.3 Thermocouples used to measure the coil temperature of an AC-rated motor other.than a universal
motor having|a frame with a maximum diameter of 178 mm (7 inches) are to be mounted gn the integral
insulation of the motor coils.

42.3.3 revised October 8, 2004

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

42.3.4 revised October 8, 2004
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42.3.5 In using the change-of-resistance method, the windings are to be at room temperature at the start
of the test. The temperature rise of a winding is to be calculated from the formula:

in which:

t =

S

(k +t) = (k +t)

tis
R i
ris

ki
cons

t; ig

to IS

42.4 Procedure

42.4.1 In a {est to determine whether an applidnce complies with the temperature requ

appliance is

those of normal operation, except as otherwise noted. Temperatures are also to be measur

surfaces, on
42.4.2 A cor
layers of wh
manufacturen

Exception:
free-standing

42.4.3 An a(

the temperature rise in °C;
resistance of the coil at the end of the test in ohms;
resistance of the coil at the beginning of the test in ohms;

5 234.5 for copper and 225.0 for electrical conductor grade (EC) aluminum.
ant k for other grades must be determined;

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

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

0 be mounted or supported as in ‘actual service and tested under conditions &
he supporting surface, at points of support, and at other points as is required,
-connected appliance-isto be supported on a horizontal, softwood surface cov
ite tissue paper. dhe appliance is to be installed and tested in accorda

s instructions.

A filter provided as part of another appliance, either a built-in filtering
filter, is10.be tested in accordance with the requirements for the appliance.

tomatic temperature-regulating or -limiting control or other protective device is

Values of the

rements, the
pproximating
ed on nearby

lered with two
nce with the

system or a

0 be shunted

out of the cir

ultZunless the control has been shown. in accordance with 51.2.1 and 51.2.2,

o be reliable,

rugged, and unlikely to be defeated by the user. The control is determined to be unlikely to be defeated
when a tool is required to gain access to the control, or a positive stop is incorporated in the control.

42.4.4 Unless otherwise specified in 42.4.3, temperature-regulating controls that are adjustable are to be
set for maximum temperatures.

42.4.5 When the coil wrap exceeds its temperature limitation because of radiation from an external
source, the temperature of the coil is allowed to be measured by means of a thermocouple on the integral
insulation of the coil conductors.

42.4.6 Feet, or any parts thereof, that are made of a material not evaluated for the temperature attained
during the test and as specified in 42.4.7, are to be removed for the temperature test. Metal studs or other
means used to retain the material are not to be removed.
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42.4.7 The material specified in 42.4.6. 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 Qil or Other Liquids, Section 57.

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

42.4.9 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.

42.5 Normal test conditions

42.5.1 In de
conditions or
other than th
be normal.

42.5.2 Excef

ermining whether an appliance complies with the requirements in 42.1.7,, 3
an approximation thereof are to be used as described in 42.5.4 — 42.5.8.'F
pse for which test conditions are specified, any condition of actual operation is

t as specified in 42.5.3, 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 67.2 whe

volta

42.5.3 The t
the appliance

Exception:
a heating elg
than 240 volf

42.5.4 For a

he is within one of the voltage ranges included in&72.

bst voltage specified in 42.5.2 is to be increased, when required, until the wa
is equal to the wattage rating marked on, the appliance.

he voltage applied to the motor of an-appliance that is provided with a motor|
ment is to be no more than 120 volts for an appliance rated 100 to 120 volts,
s for an appliance rated 220 to, 240 volts.

N appliance that pumps the-oil into a container through a filter and then into

temperature fest is to consist of filtering/hot oil, as noted in 42.5.8, alternatively into the filter

the fryer. Exa

4255 For a

ept as noted in 42.5;7, operation is to be continued until thermal equilibrium o
Effective date)for 42.5.4 changed from March 1, 1998 to December 16, 1998

N appliance«that requires the oil to be drained into a container and pumped b

through a filt

immediately pumping-the oil back into the fryer. Except as noted in 42.5.7, this operation is t
until thermal |equilibrium. When the appliance is intended for use with multiple fryers, and

pumping oil ipte_one fryer while oil from another fryer is being drained, operation is to be cq

r, the temperature test is to consist of draining hot oil, as noted in 42.5.8, intg

ctual service
Dr appliances
letermined to

n the marked

[tage input to

in addition to
and no more

the fryer, the
and back into
ccurs.

ack to a fryer
the filter and
b be repeated
is capable of
ntinuous.

Effective date for 42.5.5 changed from March 1, 1998 to December 16, 1998

42.5.6 Thermal equilibrium is determined to exist when three successive readings, taken at intervals of
10 percent of the previously elapsed duration of the test indicate no change. No interval is to be less than
5 minutes.
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42.5.7 The appliance is to be tested using a duty cycle approximating that of the worst anticipated actual
use, as follows:

a) Portable filters shall be operated continuously until thermal equilibrium is achieved as
described in 42.5.6.

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 percent duty cycle. This cycle is to be repeated until thermal equilibrium is
achieved as described in 42.5.6. See 70.7(b).

Exception: Under-fryer filters intended to filter from only one appliance or bank of appliances is

only
See

c) St
the ¢
nom
achig

42.5.8 The h
at a tempera

42.6 Surface temperatures

42.6.1 Durin
user shall be
room temper

Exception:

values specifjed in Table 42.2.

Fequired to be operaled for the time required to filter the oil from the intended
0.7 (a).

ationary and central filters shall be operated continuously until an amgunt of g
bpacity of the maximum specified number of fryers has been filtered,) See 70.7
pximum is specified, the filters are to be operated continuously until thermal e
ved as described in 42.5.6.

Revised 42.5.7 effective December 16, 1998

ot oil used for the temperature test is to be contained<in a compatible fryer ar
ure of 177 £5°C (350 £9°F) for the duration of the test.

Effective date for 42.5.8 changed from March 1,.1998 to December 16, 1998

) the temperature test, the temperature of a surface that is capable of being corn
no more than the value specified-in~Table 42.2. The results of a test that is ¢
hture of other than 25°C (77°F).ate to be corrected to 25°C.

[he temperatures of a surface marked in accordance with 70.6 are allowed 1

Table 42.2
Maximum surface temperature

Table 42.2 revised October 8, 2004

appliance(s).

il equal to
(b). When
huilibrium is

d maintained

tacted by the
pnducted at a

0 exceed the

Location or.type of surface Composition of surface 2
Metallic Nonmetallic
Degrees. Deqreg,
c (F) c (F)

Handle or knob grasped for lifting, carrying, or 50 122 60 140
holding
Handle or knob contacted, and not involving 60 140 85 185
lifting, carrying, or holding; other surfaces
subject to contact in operation and user
maintenance
Surface other than a heating function surface, 70 158 95 203
known to be hot due to proximity to the heating
function surface
2 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 determined
to be a nonmetallic part.
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43 Dielectric Voltage-Withstand Test
43.1 General

43.1.1 An appliance shall withstand for 1 minute without electrical breakdown the application of a 60-hertz
essentially sinusoidal potential between live parts and dead metal parts with the appliance at the operating
temperature attained in intended use. The test potential shall be 1000 volts for an appliance rated 250
volts or less, and shall be 1000 volts plus twice rated voltage for an appliance rated more than 250 volts.

43.1.2 To determine whether an appliance complies with the requirements in 43.1.1, it is to be tested by
means of a 500 volt-ampere or larger capacity testing transformer, the output voltage of which is capable
of being reg - i Tt i red value at a
substantially pniform rate as rapid as is consistent with its value being correctly indicated®y a voltmeter.
The potentialfis to be held at that value for 1 minute.

43.1.3 For the dielectric voltage-withstand test of an appliance in which electricalywiring pgsses 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 flom damaged insulation on the conductors with the cover, in.other than the clgsed position.

43.2 Secondary Circuits

43.2.1 Secondary circuits of an appliance shall withstand for.1"minute the application of a|test potential
as specified in Table 43.1 between:

a) Primary and secondary circuits,
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b) Secondary circuits and grounded metal with all chassis-connected components disconnected

at the chassis, and

¢) 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 43.1
Magnitude of test potential

Maximum voltage in the circuit

Test voltage

90 or less
More than 90 4
More than 333
More than 100!

nd not more than 333
and not more than 1000

Ten times maximum voltage in circuit
1000
Three times maximum voltage in circuit

1750 plus 1.25 times the maximum-Veltage in tte circuit

43.2.2 The f{
capacity of a
breakdown. T
for a direct-q
circuits.

43.3 Transformers

43.3.1 While
without break
winding that

43.3.2 A siny
range of 180

43.3.3 Primag
required by 4

at its maximum intended operating tempeérature, each power transformer
down while the potential specified in Table 43.1 is induced for 1 minute in eafh secondary
normally operates at a higher potential than the primary winding.

soidal source is to be used for‘a-transformer, and the frequency of the source
to 1000 hertz when required;to prevent saturation of the core.

ry- and secondary-circuit wiring connected to a transformer is to be disconnect
3.3.1.

st potential specified in 43.2.1 is to be obtained from any convenient soyrce having a
least 500 volt-amperes to maintain the potential specified.in Table 43.1 excgpt in case of
he voltage of the source is to be continuously variable. A-direct-current source|is to be used
urrent circuit. A 60-hertz sinusoidal voltage is to bé used for testing alter

hating-current

shall operate

s to be in the

bd for the test
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44 Insulation Resistance Test

441 Following the temperature test, all appliances not required to be subjected to the leakage current
test in accordance with 36.1 shall have an insulation resistance of at least 50,000 ohms between
current-carrying parts and noncurrent-carrying parts.

Revised 44.1 effective December 16, 1998

44.2 Insulation 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\thg supply line
and the other connected in series with one of the leads connected to the appliance|being
testefl.

Designating the reading of the line voltage as V4, the reading of the other voltmetef as V,, and
the re¢sistance of the latter as R, the insulation resistance is to be\galculated by the|formula:

Vi - V)R,
Va

Insulation Resistance =

or

c) Equivalent equipment.
Revised 44.2 effective December 16, 1998

45 Stability [Test

45.1 A free-gtanding appliapce_shall not overturn when tipped through an angle of 10 degftees from the
horizontal as|described inw45:2. Spillage of oil is not permitted when the amount of oil in tHe reservoir is
equal to or Igss than thexmaximum specified oil capacity of any single appliance the filter |s intended to
service. See 33A.1 and+70.8.

45.1 revised June 16, 1998

45.2 The appliaghce-is-to-be-both-energized-and-non-energized-during-the-stability-test—Ddring this test,
the appliance is to be subjected to conditions under which the product is apt to overturn. The following
conditions are to be such as to result in the least stability:

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

b) Connection of, or omission of, any attachment made available by or specified by the
manufacturer;
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c) Provision of, or omission of, any normal mechanical loads and, when the appliance is
intended to contain a liquid, at any liquid level including an overflow condition. Spillage of oil is

permi
d) Di

e) St

tted when the oil level exceeds the manufacturer’s specifications;
rection in which the appliance is tipped; and

arting and stopping the pump motor.
45.2 revised June 16, 1998

45.3 In conducting the stability test, the appliance is to be:

a) Placed on plane inclined at an angle of 10 degrees from the horizontal or

b) Ti

45.4 With re
tipped throug
horizontal sy
through an a
the appliance
the horizonta|

pped through an angle of 10 degrees from an at rest position on a horizontal

pard to the requirement in 45.3(b), for an appliance that is constructed so tha
h an angle of 10 degrees a part or surface of the appliance not narmally in co

pporting surface touches the supporting surface before the appliance has

originally in contact with the horizontal supporting surface.is-at an angle of 10
supporting surface.

blane.

t while being
htact with the
been tipped

ngle of 10 degrees, the tipping is to be continued until the sutface or plane of {he surface of

degrees from
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45.5 A permanently-connected appliance is to be tested when installed in accordance with the
manufacturer’s instructions.

46 Strain Relief Test

46.1 When tested in accordance with 46.2, 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
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.

46.2 A 35-pound (15.9-kg) weight is to be suspended on the cord and supported by the appliance so that

the strain reli
to determine
angles.

47 Deteriors

471 Where
material is to
are to be asqg

47.2 While b
appliance, ra
in the Leakag

ET IS sfressed from any angle that the construction of the appliance permits, W
compliance at all possible angles, the test is to be repeated with the cord stress

tion of Parts

required by 5.2.3 — 5.2.5, the deterioration of a part madé. of rubber, plas
be simulated by operating the pump with the part completely-removed. The re
embled as though the missing part were in place, with n@further tightening or

Effective date for 47.1 changed from March 1, 1998 {0"December 16, 1998

eing tested as described in 47.1, the leakage current of a single-phase, cg
ed for a nominal 120-, 208-, or 240-volt supply; when determined by the meth
e Current Test, Section 36, shall not exce€d the value required by 36.1. A cd

hen required
ed from other

ic, or similar
maining parts
adjustment.

rd-connected
od described
rd-connected

appliance shall also comply with the Dielectric Voltage-Withstand Test, Section 43, after the test described

in 47.1.

47.3 After be

a) H
50,0(

b) C

47.4 During
of cooking oi

Revised 47.2 _effective December 16, 1998
ing tested in accordance withv47.1, all appliances not covered by 47.2 shall:

Bve an insulation resistance between live parts and exposed dead metal pa
0 ohms, measured.as described in the Insulation Resistance Test, Section 44

pbmply with the ‘Dielectric Voltage-Withstand Test, Section 43.
Revised 47.3 effective December 16, 1998

bnd after the test described in 47.1, the appliance is to be examined for eviden
. See’5.2.4.

ts of at least
and

ce of leakage

48 Abnormal Heating Test

48.1 General

48.1.1 When the conditions of normal operation are not representative of abnormal conditions that are
capable of occurring in actual service, an appliance shall not present a risk of fire, electric shock, or injury
to persons when operated continuously under such abnormal conditions. In addition, the appliance shall
comply with 48.1.6, 48.1.8, and 48.1.9.

48.1.2 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.
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48.1.3 When operated under the abnormal conditions described in 48.2.3, 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.

48.1.4 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.

48.1.5 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.

48.1.6 When
150°C (302°H
received at 2

the appliance is tested in accordance with 48.2.3, the oil temperafure sha
) when the appliance is heating the oil, or 246°C (475°F) when the appliancé-i
P4 £20°C (399 £36°F). There shall be no ignition of the oil in any case

Effective date for 48.1.6 changed from March 1, 1998 to December 16, 1998

48.1.7 The thermocouple for measuring the oil temperature is to be placed in'the center of t

254 mm (1

Exception Ng

ch) below the surface.

. 1: For oil depths of less than 50.8 mm (2 inches), the\thermocouple is to b

point equal t¢ half the depth of the oil.

Exception N{
thermocoupld
50.8 mm (2

Exception N
container.

48.1.8 When
neither norm
are capable

48.1.9 A the

Exception:
48.2.3(b).

. 2: For a thermocouple location that is on orJmmediately above a heating
is to be placed in the center of the pool and between elements; and for deg
hches) above the elements, halfway betweén the elements and the surface.

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

48.1:7'revised October 8, 2004
oil or grease are capable-of accumulating as a result of intended use of t
I nor abnormal conditions of use shall result in sparks, flareups, and similar ¢
f igniting the reservoir of oil or grease.

mal cutoff shall not open during the abnormal heating tests.

| not exceed
S pumping oil

he pool of alil,

e placed at a

element, the
ths less than

of oil on the

he appliance,
onditions that

A thermalcutoff is allowed to open when the regulating control has been (lisabled. See
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48.2 Test procedure

48.2.1 To determine whether a risk of fire, electric shock, or injury to persons exists, a separate burnout
or abnormal heating test is to be conducted with the appliance operating continuously until the ultimate
result has been determined. Unless otherwise indicated, the test is to be conducted with the applied
voltage, method of mounting, and thermostat setting in accordance with 42.4.2— 42.4.4 and 42.5.4 —
42.5.8, except that a grounding conductor of a supply cord or other connection is to be disconnected.
Exposed dead metal parts are to be connected to ground through a 3-ampere fuse. In most cases,
continuous operation for 7 or 8 hours is required to make sure that the ultimate result has been observed.
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48.2.2 When a manual-reset temperature limiting control operates during any of the abnormal heating
tests, the reset button of that control is to be placed in the reset position as soon as is realistically possible
after tripping, and held there for the duration of the test. When the control becomes automatically resetting
when the reset button is held in the reset position, operation is to be continued under this 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.

Effective date for 48.2.2 changed from March 1, 1998 to December 16, 1998

48.2.3 The appliance is to be operated as in the Normal Temperature Test, Section 42, and as described
in 48.2.1 except for the following conditions, as applicable. The conditions are not to be canbined except
with the agrepment of all concerned.

a) Teést No. 1: For an appliance previously tested using a duty cycle, as.@éscribed
appligince is to be operated continuously, pumping oil.

in 42.5.7, the

Exception: An appliance with more than one means of restricting.the time of oper4
markjngs and a timer requiring an ”"off’ cycle between uses,%s to be tested for

ation, such as
he maximum

length of time or the maximum duty cycle allowed when any one time-restrict
disaflled or ignored.

b) Test No. 2: The regulating control or a single regulating and limiting control cor
heatgr are to be defeated in such a manner as to result in the heater being operated
The @ppliance is then to be operated pumping-~8il, as in the Normal Temperature

ng means is

trolling an oil
continuously.
Test, Section

42, ekcept that when a switch prevents the opération of the heater and the pump simultaneously,
the hater is to be operated heating oil statting at room temperature.

c) T
with

rotor
a tim

st No. 3: The appliance is to b& operated as in the Normal Temperature Tes
b full load of oil. The pump is-then to be stopped at a time when it is pumpin
of the pump motor is to belocked. The appliance is then to be operated continu
br or equivalent device de-energizes the motor.

t, Section 42,
g oil, and the
ously, or until

d) Tést No. 4: When & heating element is provided that is intended to be immersed i
oil, the appliance is to)be operated in the heating mode with oil at various levels in
and ith only a «esidual film of oil in the container. When the appliance is wired i
that fhe pumpfand heater are capable of operating simultaneously, this test is to
both [with appliance pumping oil as in the Normal Temperature Test, Section 42,
heater only; heating oil starting at room temperature.

Effective date for 48.2.3 changed from March 1. 1998 to December 16, 1998

n the cooking
he container,
h such a way
be performed
and with the

49 Abnormal Operation Test

49.1 An appliance that is capable of being operated in a dry condition shall not present a risk of fire,
electric shock, or injury to persons when operated and tested in accordance with 49.3.

Exception No. 1: Filters provided with a momentary contact switch in accordance with 24.10 are not
required to comply with this requirement.

Exception No. 2: An appliance provided with a liquid level switch, or a pressure-sensitive control so that
the pump cannot operate with the oil intake supply interrupted is not required to comply with this
requirement.
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Exception No. 3: An appliance provided with a motor complying with the requirements in the Standard for
Overheating Protection for Motors, UL 2111, by means of a manual reset or single-use thermal protector
is not required to comply with this requirement.

Revised 49.1 effective December 16, 1998

49.2 |t is to be assumed that an appliance is capable of being operated in a dry condition when it does
not incorporate a device that opens the supply circuit when the oil level or oil pressure falls below
operating limits.

49.3 To determine when an appliance complies with the requirements in 49.1, 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 olptained. Ultimate results are determined to be:

a) S
b) B
c) O
After cooling
unless it is

requirements
of the applia

abilization of pump motor winding temperatures;

irnout of the pump motor winding; or

her results that do not lead to further risks of fire, electric shaek, or injury to p
fo ambient temperature, the appliance is to be operated for 10 minutes, pumpin

in 49.4 and 49.5, as well as the requirements in48.1.1 — 48.1.9. In addition,
nce shall indicate that no oil has entered the enclosure where it is capable o

contact with @an uninsulated live part or film-coated wiring.

49.4 While b
determined K
milliampere. ]
the test.

49.5 After be

a) H
50,0(

b) C

Effective date for 49.3 changed from Match 1, 1998 to December 16, 1998

y the method described in the L'eakage Current Test, Section 36, shall no
[he appliance shall also comply.with the Dielectric Voltage-Withstand Test, Se

Effective date for 49.4*changed from March 1, 1998 to December 16, 1998
ing tested as described in 49.3, a permanently installed appliance shall:

hve an insulation resistance between live parts and exposed dead metal pa
0 ohms, measured as described in the Insulation Resistance Test, Section 44

pbmply-with the Dielectric Voltage-Withstand Test, Section 43.
Effective date for 49.5 changed from March 1, 1998 to December 16, 1998

ersons.

g oil normally

damaged so that oil cannot reach the impeller.cThe appliance shall comply with the

an inspection
f coming into

eing tested as described in 49.3, thé’leakage current of a cord-connected appliance, when

t exceed 0.5
ction 43, after

ts of at least
, and

49.6 During and after the test described in 49.3, the appliance is to be examined for evidence of leakage

of cooking oil

. See 5.2.4.
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50 Abnormal Operation Test, Electronic Components
50.1 General

50.1.1 A risk of fire or electric shock shall not develop when the circuit between any two terminals of any
rectifier, transistor, or similar component is opened or short-circuited. When an appliance incorporates a
capacitor, other than a motor-starting or motor-running capacitor, a risk of fire or electric shock shall not
develop when the capacitor is short-circuited. Only one of these simulated fault conditions is to be
imposed at one time.

Exception: The tests are to be omitted when one of the following conditions exist:

a) There are 10,000 ohms or more of additional series impedance in a circuit in which the
voltage is 125 volts or less or

b) There are 20,000 ohms or more of additional series impedance in a cireuit in which the
voltage is more than 125 volts and is no more than 250 volts.

50.1.2 To dgtermine whether an appliance complies with the requirement.in,560.1.1, three cpmplete tests
are to be copducted under each of the following conditions, using new~eomponents in each test. The
appliance is fo be connected to a power supply as indicated in 38.2.
a) The plate and cathode terminals of an electron-tube’rectifier are to be connectefl together.
The fest is to be repeated with only the cathode and-heater terminals connected topether in
case$ when this condition was not represented byxthe first test.
b) The terminals of a semiconductor rectifier ‘are to be connected together.

c) The terminals of an electrolytic filter_capacitor are to be connected together.

50.1.3 An urfacceptable condition is determined to exist when flame is emitted from the overall enclosure
of the equipnpent, or when a permanent.path is established between live parts and exposed metal.

50.2 Effect ¢n temperature control systems

50.2.1 Any malfunction, such,as short-circuiting or changing of impedance of a pilot light or indicating
lamp, shall npt affect the_groper functioning of a temperature-control system.

50.2.2 For the test.required by 50.2.1, the series resistor of a gaseous discharge lamp is tq be left in the
circuit.
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51 Endurance Test

51.1 Wiring

51.1.1 An appliance in which the normal operation or cleaning function causes movement of electrical
wiring or other insulated live parts shall withstand an endurance test as described in 51.1.2 and 51.1.3.
There shall be no electrical or mechanical malfunction of the appliance and, after the endurance test, the
appliance shall comply with the requirements for the Dielectric Voltage-Withstand Test, Section 43.

51.1.2 The e

ndurance test required by 51.1.1 is to consist of:

a) 30,000 cycles of operation for an appliance in which the movement of electrical parts occurs

duri

clean

51.1.3 For ti
the moveable
so that it rea

51.2 Tempe
51.2.1 A ten

be subjectg
temperature-

operation undler load and 5,000 cycles of operation without load.

51.2.2 The ¢
used in conn

52 Enclosune Strength Test

52.1 The ext
spacings bel
The force is t
opening that
in 6.1.4 — 6.1

nf
b) 6000 cycles of operation for an appliance in which the movement occurs-only d

the Intended filtering operation or

ing operation or a storage function.

e endurance test described in 51.1.2, any mechanical arrangement’is to be us
member at a rate of 12 cycles per minute. The cover or moveable member is t
thes the limits of travel in both directions during each cycle.

rature control
perature-regulating control and an automatically.resetting temperature-limiting

imiting control shall be subjected to an endurance test consisting of at least 1,

ndurance test requirements also apply to a magnetic contactor or other auxilig
bction with a temperature contraf:

rnal enclosure shalkwithstand a force of 89 N (20 Ibf) without permanent disto
w the values speecified in 26.5; or transient distortion that results in contact w
0 be applied by means of a 12.7-mm (1/2-inch) diameter rod with a hemisphe
bceurs duringrapplication of the force is to be evaluated in accordance with the
.8.
52.1 revised October 8, 2004

iring a

ed to operate
b be operated

control shall

d to an endurance test consisting of atJleast 100,000 cycles. A manual-reset

000 cycles of

ry equipment

tion reducing
ith live parts.
ical end. Any
requirements
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53 Impact Test

53.1 The external enclosure of an appliance, a part or guard as specified in 30.1, and exposed glass
having a dimension of 305 mm (12 inches) or more and an area greater than 929 cm?(144 square inches)
shall be subjected to an impact as described in 53.2.

Exception No. 1: A part known to be capable of being used for the application is not required to comply
with this requirement.

Exception No. 2: A component such as a lens or a control knob, when breakage of that component would
not create a risk of injury to persons as described in 30.1, is not required to comply with this requirement.

Exception N(
performance
Materials Usq

53.2 The impact described in 53.1 is to be applied by means of a solid, smooth, steel sph

inches) in dig
vertical distar
sphere, the 9
distance as S

. 3. Glass thatl is a nonshattering or tempered type that, when broken, com,
specifications in the Safety Performance Specifications and Methods ofnJes
bd in Buildings, ANSI Z97.1-1984(R1994), is not required to comply withthis r

53.1 revised October 8, 2004

imeter and weighing 535 g (1.18 pounds). The sphere is toJfall freely from r
ce as specified in Table 53.1. For a part not able to be struck-from above by thg

pecified in Table 53.1.
53.2 revised October 8, 2004

Table 53.1
Vertical falling distance<for impact test

Table 53.1 revised Ottober 8, 2004

blies with the
5t for Glazing
bquirement.

bre 51 mm (2
bst through a
e freely falling

phere is to be suspended by a cord and allowed to fall.as a pendulum throligh a vertical

Part to be impacted Vertical falling distance

External enclog
Part or guard &
Exposed glass

1.3 m (51 inches)
5 specified in 30.1 1.3 m (51 inches)
as specified in 30.1 648 mm (25-1/2 inches)?

ure

@ When the gla
distance is to b

5s also serves as part of the external enclosure or as a part or guard as specified in 30.1, the ver]
e 1.3 m (51 inches).

ical falling

53.3 Results
in 53.2:

a) There is\ho’permanent distortion reducing spacings below the values specified i

are determined to be in compliance with the requirement when, after the imp

act described

h 26.5;

b) Thete is no transient distortion that results in contact between live parts and degad metal

parts

or between live parts and the enclosure;

¢) No openings are created that expose live parts to contact, when evaluated in accordance
with the requirements in 6.1.4 — 6.1.8;

d) No piece of glass is released or drops from its normal position; and

e) The appliance complies with the Dielectric Voltage-Withstand Test, Section 43.
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