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Summary of Topics

This First Edition of ANSI/UL 1204, Standard for Parts Cleaners, covers parts cleaners used for
cleaning or removing grease and similar substances from the item contaminated, electrically
operated parts cleaners rated up to 600 V, and manual type parts cleaners with no electrical

connection.

The new requirements are substantially in accordance with Proposal(s) on this subject dated May 4, 2018.
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INTRODUCTION
1 Scope

1.1 These requirements cover parts cleaners used for cleaning or removing grease and similar
substances from the item contaminated.

1.2 These requirements cover electrically operated parts cleaners rated up to 600 V, and manual type
parts cleaners with no electrical connection.

1.8 These units are intended for use with flammable/combustible liquids or non-flammable/non-
combustible cleaning solutions as detailed in the instruction manual provided with the unit and labels on

the unit.

1.4 Requirements for the installation and use of parts cleaners are included in the\Natignal Electrical
Code, NFPA|70, the Flammable and Combustible Liquids Code, NFPA 30, the Uniform Firel{ Code, NFPA
1, and the Infernational Fire Code, IFC.
1.5 These rgquirements do not apply to the following:

a) Units intended to be installed outdoors;

b) Units intended for use with solvents or cleaning solutions that are considered ungtable; or

c) Pdrts cleaners employing evaporating and condensing solvents.

1.6 These rg
with the equi

2 Compone
2.1 Except 4
requirements
products cov

2.2 A compg

a) In
in thd

b) Is

quirements do not address the physiological effects of solvents or cleaning s|
bment or any hazardous waste generated by the equipment.

hts
s indicated in 2.2, a componént of a product covered by this standard shall co
for that component. See Appendix A for a list of standards covering componen
bred by this standard,

nent is not reqaired to comply with a specific requirement that:

olves a fé€ature or characteristic not required in the intended application of thg
product covered by this standard, or

superseded by a requirement in this standard.

blutions used

mply with the
ts used in the

component

2.3 A component shall be used in accordance with its rating established for the intended conditions of
use.

2.4 Specific components that are incomplete in construction features or restricted in performance
capabilities may be employed if they are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.
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3 Units of Measurement

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

approximate

information.

4 Undated References

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

approximate
5 Glossary
5.1 For the (g

5.2 AUTO-IQ
spontaneous
maximum pr
pressure, thej
Test Method

5.3 COMBU
tested in acc
and that has
follows:

a) Cl

b) CI
and

c) Cl

5.4 FLAMMA
tested in acc
and that has
Hg (40 psia).

a) Cl
point

b) Cl

information.

urposes ot this standard, the tollowing definitions apply.

NITION TEMPERATURE — The minimum temperature at which fuel-air \mixtu
y. This temperature is to be determined either at atmospheric pressure (14.7 p
bssure present in the area of the fuel-air mixture, whichever is\higher. At
auto-ignition temperature of a solvent shall be determined in aceordance with
for Auto-Ignition Temperature of Liquid Chemicals, ASTM E-859.

BTIBLE LIQUID — A material that has a fluidity greater than 300 penetration

prdance with the Standard Test Method for Penetrationifor Bituminous Material
a closed cup flash point at or above 37.8°C (100¢F)Combustible liquids are §

bss |l liquids include those having flash poifits at or above 37.8°C and below 6

hss B liquids include those.having flash points at or above 93°C.

BLE LIQUID — A material that has a fluidity greater than 300 penetration

brdance with the Standard Test Method for Penetration for Bituminous Material
A closed cup flash-point below 37.8°C (100°F) and a vapor pressure not exceeq
Flammable liqaids are Class | liquids, and are subdivided as follows:

bss |A liguids include those having flash points below 22.8°C (73°F) and havin
below, 87)8°C (100°F);

bss\B liquids include those having flash points below 22.8°C (73°F) and havin

point

res will ignite
sig), or at the
atmospheric
the Standard

psphalt when
5, ASTM D 5,
subdivided as

0°C (140°F);

bss |IIA liquids include those having flash points at or above 60°C and below 93°C (200°F);

bsphalt when
5, ASTM D 5,
ing 2068 mm

g a boiling

g a boiling

atorapove 37-8°C{100°F);amd

c) Class IC liquids include those having flash points at or above 22.8°C (73°F) and below

37.8°

C (100°F).
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5.5 FLASH POINT — The minimum temperature at which a liquid gives off vapor in sufficient concentration
to form an ignitable mixture with air near the surface of the liquid within the vessel as specified by the
appropriate test procedure and apparatus as follows:

a) The flash point of a liquid having a viscosity less than 45 Saybold Universal Seconds (SUS)
at 37.8°C (100°F) and a flash point below 93°C (200°F) as determined in accordance with the
Standard Test Method for Flash Point by Tag Closed Cup Tester, ANSI/ASTM D 56 Rev A.

b) The flash point of a liquid having a viscosity of 45 SUS or more at 37.8°C or a flash point of
93°C or higher as determined in accordance with the Standard Test Methods for Flash Point by
the Pensky-Martens Closed Cup Tester — IP Designation: 34/99, ANSI/ASTM D 93 Rev A.

c) The Standard Test Methods for Flash Point of Liquids by Small Scale Closed-Cyp Apparatus,

ASTM D 3278, may be used for paints, enamels, lacquers, varnishes, and related
their components having flash points between 0°C (32°F) and 110°C (230°F)'and H

visc

d) THe Standard Test Methods for Flash Point by Small Scale Closed\T'éster — IP L
303/43 (88), ANSI/ASTM D 3828, may be used for materials otheinthan those for w
setaflash methods exist.

5.6 IGNITA
can be ignite

5.7 LINE VO
characteristic

5.8 LOW VQ
supplied by &
complies with

5.9 LOWER
propagation ¢
or lower expl

5.10 SOLUT
content.

5.11 SOLVE
uniformly dis

ity lower than 150 centistokes at 25°C (77°F).

LE MIXTURE — A vapor-air, gas-air, dust-air mixture-0t combinations of these
0 by a static spark.

LTAGE CIRCUIT — A circuit involving a potential of not more than 600 V and
S in excess of those of a low voltage circuits

LAGE CIRCUIT — A circuit involving a-potential of not more than 30 V (42.4 vd
primary battery, by a standard Class 2 transformer, or by an impedance whi
all of the performance requirements for a Class 2 transformer.
FLAMMABILITY LIMIT (LFL) — The minimum concentration of vapor in

psive limit.

ON — a non-flainmable/non-combustible cleaning liquid which has water a

NT — Alflammable or combustible liquid capable of dissolving another substa
bersed mixture at the molecular or ionic level.

nits and
aving a

esignation:
hich specific

mixtures that

having circuit

Its peak) and
ch, as a unit,

air at which

f flame will occur in the présence of an ignition source. LFL is sometimes referfied to as LEL,

s its primary

hce to form a

5.12 UNSTA

BLE-HAUD—A-tquid-that—mt . ioced

r transported,

will vigorously polymerize, decompose, undergo condensation reaction, or become self-reactive under

conditions of

shock, pressure, or temperature.

5.13 VESSEL — A container, tank, or other receptacle intended to contain solvent or other liquids.
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CONSTRUCTION

6 General

6.1 Flammable/combustible liquids washers vats, lids, and supporting structures shall be constructed of
steel, with a minimum thickness of 1.0 mm (0.04 in). The lid shall comply with the Lid Impact Test, Section

31.

6.2 Flammable/combustible liquids washers shall be provided with a fusible link assembly that will allow
the lid to close in the event of a fire. See the Fusible Link Operation Test, Section 29.

6.3 Non-flammable/non-combustible cleaning solutions washers vats and lids may be constructed of a

polymeric ma
6.4 Non-flam
7 Solvents

7.1 The flam
for use with t

terial or metal. T'he lid shall comply with the Lid Impact Iest, Section s1.

mable/non-combustible cleaning solutions washers do not require a fusible lin

mable/combustible solvents and non-flammable/non-combustible cleaning solut
he equipment are to be described in the instruction manual:

7.2 Exemplaf Safety Data Sheets (SDS) for the solvents and cleanifig solutions intended fo

equipment sH
8 Pumps

8.1 General
8.1.1 Submg

8.1.2 Non-sy
floor level.

Exception:
National Eleg

all be supplied with the equipment.

rsible Pumps shall comply with 8.2\or 8.3.

bmersible electrical pumps motors shall be installed not less than 460 mm (18 i

\ motor evaluated far use in Class 1, Division 1, Hazardous Locations as
trical Code, NFPA~Z0, is not required to comply with this requirement.

jons intended

r use with the

nches) above

efined in the
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8.2 Water based solution pumps

8.2.1 Pumps for use with water based solution shall be evaluated to the Standard for Motor-Operated
Water Pumps, UL 778.

Exception: Pumps for use with water based solutions and complying with 8.3 are acceptable.

8.2.2 Pumps

8.3 Electric

for use with water based solutions shall be permanently sealed.

and pneumatic flammable and combustible liquid solvent pumps

8.3.1 Pumps for use with solvents other than water based shall be evaluated to the Standard for

Power-Opergfed Pumps for Petroleum Dispensing Products, UL 79.

9 Supply Cd
9.1 General

9.1.1 Electrig
supply cord ¢

9.1.2 Electrig
products, 9.2
permanently

9.1.3 Electrig
Grounding, S

9.2 Cord co
9.2.1 Generd

9.2.1.1 A co
attachment p

9.2.1.2 The
Power Suppl

9.2.1.3 The

exposure to gil.

nnections

ally powered parts cleaners shall be connected to a source. of supply by e
r a permanent connection.

ally powered parts cleaners connected by a supply-cérd shall comply with cg
. Electrically powered parts cleaners that are pérmanently connected shall
connected products, 9.3.

ally powered parts cleaners shall be providéd with a connection to ground that
ection 10.

hnected products

rd connected unit shalk.be provided with a non-detachable cord and a gr
ug for connection toithe supply circuit.

power supply ¢ord’shall comply with the requirements of the Standard for C
Cords, UL 817.

power.Supply cord shall be at least as serviceable as Type SJ cord and be

ther a power

rd connected
comply with

complies with

bunding type

ord Sets and

levaluated for

9.2.1.4 The

pOWET Supply cord-statt ot be Tatedtess thamthe Tated-vottage—and—current

of the unit. In

addition, the attachment plug shall be rated not less than 125 percent of the rated current of the unit.

9.2.1.5 The maximum length of the power supply cord from the face of the attachment plug to the plane
or the connection point to the parts cleaner shall be 2.44 m (8 ft).
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9.2.2 Strain relief

9.2.2.1 Strain relief shall be provided to reduce the risk of a mechanical stress on an attached power
supply cord from being transmitted to terminals, splices, or interior wiring. See Strain Relief Test, Section
24. A knot in the flexible cord is not considered an acceptable form of strain relief.

9.2.2.2 Means shall be provided to restrict an attached power supply cord from being pushed into the
enclosure of a unit through the cord entry hole if such displacement is likely to:

a) Subject the cord to mechanical damage;

b) Expose the cord to a temperature higher than that for which it is acceptable; or

¢) Rgduce spacings, such as to a metal strain relief clamp, below the minimumnéq
9.2.3 Bushings
9.2.3.1 At a point where a flexible cord passes through an opening in a wall\barrier, or e
there shall be a bushing or similar device that shall be secured in place, and shall ha
well-rounded|surface against which the cord may bear. The heat and moisture resistant prg

bushing matsg

9.2.3.2 If the]
well-rounded

9.2.3.3 Cergmic materials and some molded composSitions are acceptable generally

bushing, but
bushing is ng
be affected &

9.2.3.4 A se
motor or in t
except as ing

a) N¢

b) Lo
delet

9.2.3.5 Abu
with a type o

rial shall be such that the bushing is acceptable for the particular application.

cord hole is in porcelain, phenolic composition, af)other nonconducting mater
surface is considered to be equivalent to a bushing.

ubber material (other than in a motor) is’not acceptable. Vulcanized fiber may
t less than 1.2 mm (3/64 inch) thick and'if it is formed and secured in place so
dversely by moist conditions.

barate soft rubber, neoprene, or polyvinyl chloride bushing may be used in tf
he enclosure of a capacitor-physically attached to a motor — but not elsewh
icated in 9.2.3.5— if the ‘bushing is:

t less than 1.2 mm(3/64 inch) thick, and

cated so thatit-will not be exposed to oil, grease, oily vapor, or other substan
brious efféeton the compound used.

Ehing“of*any of the materials mentioned in 9.2.3.4 may be used at any point in
f .cord for which an insulating bushing is not required, and if the edges of the

Lired values.

closing case,
e a smooth,
perties of the

al, a smooth,

or insulating
be used if the
that it will not

e frame of a

ere in a unit,

tes having a

a unit if used
hole in which

the bushing i

STmourntedare smootiand-free fromrburrsandfirs:

9.2.3.6 An insulated metal grommet is acceptable in place of an insulating bushing if the insulating
material used is not less than 0.8 mm (1/32 inch) thick and completely fills the space between the
grommet and the metal in which it is mounted.
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9.3 Permanently connected products
9.3.1 General

9.3.1.1 A unit intended for fixed installation to the building or permanent connection electrically to the
power supply shall have provision for connection of one of the wiring systems that, in accordance with the
National Electrical Code, NFPA 70, would be acceptable for the unit.

9.3.1.2 The location of a terminal box or compartment, where power supply connections are to be made
to a unit intended to be permanently connected, shall be constructed so that these connections may be
readily inspected after the unit is installed as intended.

9.3.1.3 A terfinal compariment iniended for the conneciion of a supply raceway shall be-altached to the
unit so that it| will not turn with respect to the unit.

9.3.1.4 An electrical component shall not be mounted on a part, such as the cover 6f a wiring terminal
compartment] which must be removed for the purpose of making or inspecting-field wiring ¢gonnections.

Exception: A single electrical component, such as a switch, a pilot light, or a similar dgvice, may be
mounted on @ wiring compartment cover when:

a) The component connecting leads are of a length that provides for the making and
exanyination of field-wiring connections;

b) None of the component connections are to be field wired;

c) Sttain relief is provided to prevent stress from being transmitted to the componeht wiring
termipations and complies with the strain relief test described in Section 24;

d) THe minimum size of the component leads is 18 AWG (0.82 mm?P); and
e) Wring termination on the cemponent are recessed or protected by barriers of insulating or

simil@r material that will provide protection from contact with siring installed in the Box, or
unintentional contact during installation or inspection of field wiring.
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9.3.2 Wiring terminals

9.3.2.1 A unit intended for permanent connection to the power supply shall be provided with wiring
terminals or leads for the connection of conductors having an ampacity of not less than 125 percent of the
current rating of the unit when the load is continuous (3 hours or more) and not less than the current rating
of the unit when the load will be intermittent.

9.3.2.2 For the purpose of these requirements, wiring terminals are terminals to which power supply or
control connections will be made in the field when the unit is installed. It is to be assumed that 60°C
(140°F) wire will be used for connections to a continuous load type of unit rated at 80 A or less and an
intermittent load type of unit rated at 100 A or less. Wire rated for 75°C (167°F) will be assumed to be

used with uni

ts rated in excess of these values.

9.323 A wi||ing terminal shall be provided with a soldering lug or a pressure wire conng

fastened in p
at a wiring te

or the equivalent are provided to hold the wire in position.

9.3.2.4 A wir
means to pre

a) Th
b) Sd
c) A

d) A

9.3.2.5 A wite binding screw at a wiring terminal shall not be smaller than No. 10, except
e used at a terminal intended only for the connection of a 14 AWG (2.1 mnj®) or smaller

screw may b
conductor. A
circuit condu

9.3.2.6 A ter
inch) thick, e
have mechar
in the metal,

9.3.2.7 Uptu
in 9.3.2.1, bu

ace; for example bolted or held by a screw, except that a wire binding-screw
rminal intended to accommodate a 10 AWG (5.3 mm?) or smaller conductor if

ng terminal shall not turn or shift in position. Friction betweetsurfaces is not &
vent turning or shifting. Examples of acceptable means ate:

e use of two screws or rivets;

uare shoulders or mortises;

Howel pin, lug, or offset; or

connecting strap or clip fitted into an.-adjacent part.

No. 6 screw may be used-for the connection of a 16 or 18 AWG (1.3 or 0.82
Ctor.

Mminal plate tapped\for a wire binding screw shall be of metal not less than 1
cept that a plate,not less than 0.8 mm (0.030 inch) thick complies when the ta

which may2be extruded if necessary to provide the threads.

ned lugs or a cupped washer shall be capable of retaining a conductor of the si
t-nof*émaller than 14 AWG (2.1 mm?2), under the head of the screw or the wag

ctor securely
may be used
ipturned lugs

In acceptable

that a No. 8

mm?) control

3 mm (0.050
pped threads

ical strength'that has been determined acceptable. There shall be two or mofe full threads

ze mentioned
her.

9.3.2.8 A wire binding screw shall thread into metal.

9.3.2.9 A unit intended for connection to a grounded power supply conductor shall have one terminal or
lead identified for connection of the grounded conductor of the supply circuit when it uses:

a)A

lampholder or element holder of the Edison screw shell type;

b) A single pole switch; or
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c) A single pole automatic control.

The identified terminal or lead shall be the one that is connected to screw shells of lampholders or element
holders. There shall be no connection to single pole switches or single pole automatic controls.

9.3.2.10 Except as noted in 9.3.2.11, the free length of a lead inside an outlet box or wiring compartment
shall be 152 mm (6 inches) or more if the lead is intended for field connection to an external circuit.

9.3.2.11 A lead may be less than 152 mm (6 inches) in length when it is evident that the use of a longer
lead might result in a risk of fire or electric shock, and that the intended connection to the lead is practical.

10 Grounding

10.1 GenerJI

10.1.1 Parts

dead metal p
are likely to b

10.1.2 With

cleaners shall be provided with a means for grounding. All exposed dead meta
arts within the enclosure that are exposed to contact during any servicing oper
ecome energized shall be connected to the means for grounding.

reference to 10.1.1, the following dead metal parts are¢noet’ considered like

parts and all
ption and that

y to become

energized:

a) A pmall metal part such as an adhesive attached foil)marking, a screw, a handle
like, fhat is:

, and the

1) On the exterior of the enclosure and.Séparated from all electrical compo
grounded metal; or

hents by

2) Electrically isolated from all electrical components.

lcanized
aterial not

b) A panel or cover that is isolated from all electrical components by a barrier of vu
fiber,|varnished cloth, phenolic.eomposition, or other moisture resistant insulating n
less than 0.8 mm (1/32 inch)\thick that is secured in place.

c) A
other

panel or cover thatidoes not enclose uninsulated live parts and is electrically i$olated from

electrical components.

d) Cqres and assembly screws of relays, solenoids, and the like.

10.1.3 The fopllowing are acceptable means for grounding:

a) A Rnockoutorequivatentopemning i the metat-enctosure of equipmentintendedto be

permanently connected by a metal enclosed wiring system;

b) An equipment grounding terminal or lead in equipment intended to be permanently
connected by a nonmetal enclosed wiring system (for example, nonmetallic sheathed cable); or

¢) An equipment grounding conductor in the cord of cord connected equipment.
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10.1.4 The grounding conductor of a supply circuit cord shall be secured to the frame or the enclosure of
the equipment by means of a screw or equivalent means that is not to be removed during servicing for
purposes other than servicing the cord. Solder alone shall not be used for securing the grounding

conductor.

Exception:

Connect Terminals, UL 310, can be used as equivalent means as referenced in 10.1.4.

A quick connect that complies with the requirements in the Standard for Electrical Quick

10.1.5 The grounding conductor of cord connected equipment shall be connected to the grounding
member of an attachment plug. The grounding member shall be fixed.

10.1.6 The attachment plug shall be constructed such that upon separating the plug from the receptacle

the ground ¢

10.1.7 The p
board.

10.2 Ground

10.2.1 The s
without one d

10.2.2 A wir
a green colo

10.2.3 A tern
with a metal
distinguishab

some other anner, such as on an attached wiring diagram. A lead intended for the co

grounded ci
distinguishab

10.2.4 Any ¢
identified, su
60417, symb

10.2.5 A terr
of securing a

T binding screw intended for the connection of an gguipment grounding conduc
e

bnnection will break last after the supply conductors.

rincipal equipment grounding conductor, or path, shall not include a trace.of a

ing identification

urface of the insulation on the grounding conductor of a flexible cord shall be
r more yellow stripes.

d head that is hexagonal shaped, slotted, or both:

hinal provided for the connection of a grounded circuit conductor shall be mad
white in color, or have the word “white” [ocated adjacent to the terminal and sk
e from the other terminals. Or, proper-identification of that terminal shall be cle

cuit conductor shall be finished to show a white or natural gray color
e from the other leads.

onnection intended for'connection of an equipment grounding conductor sh
Ch as by being marked “G”, “GR”, "GROUND”, “"GROUNDING”, or with the
bl No. 5019) or the\like, or by a marking on a wiring diagram provided on the

hinal intended. solely for connection of an equipment grounding conductor sh3
conductafof the size acceptable for the particular unit, in accordance with Ta

printed wiring

green with or

tor shall have

e of or plated
all be readily
arly shown in
hnection of a
bnd shall be

all be plainly
symbol (IEC
quipment.

Il be capable
ble 10.1.
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Table 10.1
Bonding wire conductor size
Maximum rating or setting of automatic overcurrent Minimum size of copper Minimum size of aluminum
device in circuit ahead of equipment, amperes conductor, conductor,
AWG (mm3) AWG (mm3)
15 14 (2.1) 12 (3.3)
20 12 (3.3) 10 (5.3)
30 10 (5.3) 8 (8.4)
40 10 (5.3) 8 (8.4)
60 10 (5.3) 8 (8.4)
100 8 (8.4) 6 (13.3)
200 6 (13.3) 4 (21.2)

10.3 Grounding circuit resistance

10.3.1 The rgsistance between the point of connection of the equipment grournding meang, at or within
the equipmept, and any other point in the grounding circuit shall not be"more than 01 ohm when

measured as|prescribed in Grounding Circuit Resistance Test, Section 21,
11 Spacings
11.1 Line vqltage circuits

11.1.1 The gpacings in a unit shall be in accordance with*Table 11.1.

Table™11.1
Minimum:spacings
Parts involved Potential involved Through air Oyer surface

in volts inch (mm) inch (mm)
Between live pgrts of opposite polarity and between a live 0 — 250 1/4 (6.4) 3/9 (9.5)
part and a deadl metal part, other than the enelosure, 251 — 600 3/8 (9.5) 1/4 (12.7)
which may be grounded.
Between alive part and the enclosure- 0 — 600 1/2 (12.7) 1/2 (12.7)

NOTES

2 Applies to thg sum of the/spacing involved where an isolated dead part is interposed.

compartment of termimakbox if the compartment or box is integral with a motor.

1 These spacings do not apply to connecting straps or busses extending away from wiring terminals.

3 A spacing of pot less than 3/8 inch (9.5 mm), through air and over surface, is acceptable at wiring terminals inJa wiring

11.1.2 Anin ‘nlnﬁng liner or barrier of fiber or similar material used where epnninge would btherwise not

comply shall not be less than 0.8 mm (1/32 inch) thick and shall be located or constructed of a material
so that it cannot be affected by arcing, except that fiber not less than 0.4 mm (1/64 inch) thick may be
used in conjunction with an air spacing of not less than 50 percent of the spacing required for air alone.

11.1.3 Unless protected from mechanical abuse during assembly and intended functioning of a unit, a

barrier of mica shall have a minimum thickness of 0.25 mm (0.010 inch).
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11.2 Low voltage circuits

11.2.1 The spacings in a low voltage limiting control shall comply with the requirements in 11.1.1 —11.1.3
and Table 11.1.

11.2.2 The spacing between uninsulated live parts of opposite polarity and between those parts and dead
metal that may be grounded in service is not specified for parts of circuits that are classified as low voltage

in 5.8.
PROTECTIO

12 Strength

N AGAINST INJURY TO PERSONS

of Materials

12.1 Materia

s used in the construction of the unit that reduce the risk of injury to pers

determined t¢ be acceptable for the particular use.

12.2 The fra
during intend
with the atte

me and enclosure of a unit shall be strong and rigid to resist the abuses to be
bd use. The degree of resistance inherent in the unit shall preclude‘total and p
ndant reduction of spacings, loosening or displacement of parts, and other ¢

alone or in combination constitute an increase in the risk of fire, electric shock, or injury to

12.3 In regafd to 12.2, the unit shall comply with the Lid Impact Fest, Section 31.

12.4 Instruct
puncture due

13 Sharp Eq

13.1 An enc
risk of injury

13.2 Whene
constitute a 1
for determing
employed.

on shall be furnished to address installation in figh traffic areas with regard tg
to collision.

ges

osure, a frame, a guard, a handle, or the like shall not be sufficiently sharp t
0 persons in normal maintenance and use.

er referee measurements.aré necessary to determine that a part is not suffici
sk of injury to persons inJaccordance with 13.1, the method described in the
tion in the Standard for Test for Sharpness of Edges on Equipment, UL 1

ons shall be

encountered
hrtial collapse
lefects which
Dersons.

mitigation of

b constitute a

ently sharp to
requirements
139, is to be
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14 Stability

14.1 A parts

cleaner shall not be able to overturn and result in a risk of injury to persons.

14.2 In accordance with 14.1, parts cleaners shall be subjected to the Stability Test, Section 26.

15 Strength

of Handles

15.1 If a product is provided with handles that are intended to be used to lift or carry the product, the

handles shall

be subjected to the Strength of Handles Test, Section 32.

PERFORMANCE

16 General

16.1 Compl¢g
otherwise, s4

te samples of parts cleaner units are to be subjected to the following tests.
mples are to be installed and operated in accordance with the\\instruction

accessories ¢r ancillary devices recommended for use with the unit shall be Gtilized as inte

16.2 Unless

otherwise noted, samples are to be operated with the “sOlvents recomm

instruction manual. Solvents used during the following tests are to be selected to reflect the 1

application of

the test requirements.

16.3 A singl¢ model, or selected representative models, may. be tested to represent a se

units. Samplg
in the series.

16.4 The ma
dispose of th

16.5 When't
testing may
conducted at

s are to be selected to represent all of the construction and performance feat

nufacturer is to provide the solvents-io be used for testing, and to retrieve
b solvents and hazardous wastes after the investigation is completed.

e recommended ambient temperature by the manufacturer is at or below 40°C
e performed at 25°C (77°F)JIf the ambient temperature exceeds 40°C, testing
the maximum ambient‘temperature recommended by the manufacturer if it

that it may gffect the results of the-tests. The affect of the elevated ambient temperatur

measuremen

s is to be examined:

Unless noted
manual. Any
nded.

ended in the
nost stringent

ies of similar
ires provided

or otherwise

(104°F) then
is also to be
s determined
b on the LFL
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17 Input Test

17.1 The power input, current or wattage, shall not be more than 110 percent of its marked rating.

17.2 To determine whether a unit complies with the requirement in 17.1, the power input is to be
measured with the unit at normal operating temperature under full-load conditions and while connected to
a supply circuit adjusted to be the highest of the following:

a) The marked voltage rating; or

b) The highest voltage within the range of voltages marked on the product.

18 Starting

18.1 A prod(
—having a cu
or an overlog

Exception: 4

18.2 In a tes
started three
the motor is

is to be allow

19 Leakage

19.1 The leq
with 19.3 — 1

a) 0.
b) 0.]
19.2 Leakag
conveyed be
surfaces of a
19.3 All expq

the leakage
conductor ing

Current Test

rrent rating corresponding to the product. The performance is unacceptable if th
d protector provided as part of the product trips.

\ time delay fuse may be employed if the product is marked-in_accordance wif
[ to determine whether a product complies with the requitement in 18.1, the pr
times. The product is to be at room temperature at-the beginning of the test.
0 be made under conditions representing the beginning of normal operation &
ed to come to rest between successive starts.

Current Test

kage current of a cord connected product rated 250 V or less, when tested i
D.10, shall not be more than:

b mA for a grounded (3-wire), poftable product; and

5 mA for a grounded (3:=wire) stationary or fixed product.

e current refers tevall currents, including capacitively coupled currents, w
ween exposed conductive surfaces of a product and ground or other exposq
product.

sed cohductive surfaces are to be tested for leakage currents. If simultaneous

currents from exposed conductive surfaces are to be measured to the gro
ividually as well as collectively, and from one surface to another. A part is con

ct shall start and operate as intended on a branch circuit protected by afuse — not time delay

e fuse opens

h 36.13.

bduct is to be
Each start of
nd the motor

N accordance

hich may be
d conductive

y accessible,
inded supply
sidered to be

an exposed

urface untess guarded by arm enciosure. Surfaces are considered to be s

multaneously

accessible when they can be readily contacted by on or both hands of a person at the same time. These
measurements do not apply to terminals operating at voltages that do not present a risk of electric shock.

19.4 If a conductive surface other than metal is used for the enclosure or part of the enclosure, the
leakage current is to be measured using a metal foil having an area of 10 by 20 centimeters in contact
with the surface. If the surface is less than 10 by 20 centimeters, the metal foil is to be the same size as
the surface. The metal foil is not to remain in place long enough to affect the temperature of the product.
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19.5 The measurement circuit for leakage current is to be as illustrated in Figure 19.1. The measurement
instrument is defined in (a) — (c). The meter that is actually used for a measurement need only indicate
the same numerical value for a particular measurement as would the defined instrument. The meter used
need not have all the attributes of the defined instrument.

a) The meter is to have an input impedance of 1500 ohms resistive shunted by a capacitance
of 0.15 microfarads.

b) The meter is to indicate 1.11 times the average of the full wave rectified composite waveform
of voltage across the resistor or current through the resistor.

¢) Over a frequency range of 0 — 100 kHz, the measurement circuitry is to have a frequency
respdnse — rafio of indicaied 10 actual value of current — that is equal o the rafio-o the
impeflance of a 1500 ohm resistor shunted by a 0.15 microfarad capacitor to 1500'johms. At an
indicgqtion of 0.5 or 0.75 mA, the measurement is to have an error of not more.than| 5 percent at
60 Hg.
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Figure 19.1
Leakage current measurement circuits

GR
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GROUNDED SUPPLY CONDUCTOR

INSULATING
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A - Refrigerat

-
120V

240V =

120V
-3

B - 240 or 20

St

pr intended for connection to a 120 volt power supply.

PRODUCT

METER

Vo

NSULATING

—
120V

240V ==

120V
-3

GROUNDED SUPPLY CONDUCTOR

B

TABLE

B volt 2—-wire refrigerator intended for connection to(a-3-wire, grounded neutral power supply, os [lustrated obove.
O — S2 GR
B ;1 (/ PRODUCT METER
; \
St L gj: S
] 4
I I
L = | INsuLATING
TABLE
/L
GROUNDED SUPPLY CONDUCTOR B

C - 240 or 20'3 volt\3-yire refrigerator intended for connection to a 3-wire, grounded neutral power supply, as IIIustroted above,

LC300L
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19.6 The meter is to be connected to the accessible part and the grounded supply conductor unless the
meter is being used to measure leakage between two parts of a product.

19.7 A sample product is to be prepared for leakage current measurement as follows:

a) The sample is to be representative of the wiring methods, routing, components, component
location and installation, and the like, of a production unit;

b) The grounding conductor is to be open at the attachment plug and the sample is to be
isolated from ground;

c) The sample is to be tested in the as-received condition;

d) THe test is to be conducted at ambient temperature and humidity; and
e) THe supply voltage is to be adjusted to rated voltage.
19.8 The test sample is to be arranged so that all parallel ground paths are éliminated.

19.9 The ledkage current sequence, with reference to the measuring circuit, Figure 19.1, is to be as
follows:

a) With switch S1 open, the product is to be connected to-the measuring circuit. Lefakage
current is to be measured using both positions of switch' S2, and with the product switching

b) Switch S1 is then to be closed energizing the product, and within 5 seconds, the leakage
current is to be measured using both positiens of switch S2, and with the product switching

¢) The leakage current is to be manitored until thermal stabilization. Both positions of Switch S2
are t¢ be used in determining this’measurement. Thermal stabilization is to be obtdined by
operation as in the temperature test.

19.10 A prodgluct shall also cemply with the leakage current measurements following exposure for 48
hours to moist air having a retative humidity of 88 2 percent at a temperature of 32.0|+2.0°C (89.6
+3.6°F). The |product is to'be tested as follows:

a) THe product is to be at a temperature just above the test chamber temperature when it is
placqd in the humidity chamber.

b) T

c¢) Following this exposure, while still in the test chamber, the sample is to be tested
unenergized as indicated in 19.9(a).

d) The sample is then to be removed from the test chamber and tested while energized as
indicated in 19.9 (b) and (c), until the leakage current has stabilized or decreased.
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20 Temperature Test

20.1 A unit, when tested under the conditions described in 20.2 — 20.20, shall comply with all of the

following con

ditions:

a) The unit shall not attain at any point a temperature that would constitute a risk of fire or
damage to any materials used in the unit.

b) At any time during the test, temperature rises at specific points shall not be greater than
indicated in Tables 20.1 and 20.2.

c) Th

e unit shall comply with the requirement in 12.2.

d) Th

e maximum surface temperature that can be exposed to flammable or combu

stible liquids,

or ignitable mixtures, shall not be within 10°C (18°F) of the auto-ignition temperaturde of any of

the s

blvents investigated for use with the unit.

Table 20.1
Maximum temperature rises

Materials and component parts °C (°F)
1. Any point within a terminal box or wiring compartment of a permanently copfiected unit in which 35 (63)
field-installed cpnductors are to be connected (including such conductors themselves) unless the
unit is marked I accordance with 36.8.
2. Any point on|a surface adjacent to a unit that is:
a) Permapently connected electrically or 65 (117)
b) Cord-cpnnected and intended to be fastened in place or located in a dedicated space — 65 (117)
including the surface on which the unit is mounted, and-specified points on test surfaces and
enclosures at designated clearances from the unit.
3. Fuses 65 (117)
4. Fiber used af electrical insulation or as cord bushings 65 (117)
5. Wood or other combustible material that is parfof a unit 65 (117)
6. Cotton or rajon braid of flexible cord 654 (117)2
7. Class 105 inpulation systems on winding relays or solenoids and the like:
Thefmocouple method 65 (117)
Regstance method 85 (153)
8. Class A insujation systems _on, coil winding of a-c motors having a frame diameter of more than 7
inches (178 mm) and of d-¢and"universal motors®:c:
A. In opep motors:
Theymocouple method 65 (117)
Registance’method 75 (135)
B. In totaby-ehelosed-rmetors:
Thermocouple method 70 (126)
Resistance method 80 (144)
9. Class A Insulation systems on coil windings of a-c motors (not including universal motors) having
a frame diameter of 7 inches (178 mm) or less and on vibrator coils — thermocouple or resistance
methodP:¢;
A. In open motors and on vibrator coils 75 (135)
B. In totally enclosed motors 80 (144)
10. Class 130 insulation systems on winding of relays, solenoids and the like:
Thermocouple methodP 85 (153)
Resistance method 105 (189)

Table 20.1 Continued on Next Page
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Table 20.1 Continued
Materials and component parts °C (°F)
11. Class B insulation systems on coil windings of a-c motors having a frame diameter of more than
7 inches (178 mm) and of d-c and universal motors®®:
A. In open motors:
Thermocouple method 85 (153)
Resistance method 95 (171)
B. In totally enclosed motors:
Thermocouple method 90 (162)
Resistance method 100 (180)
12. Class B insulation systems on coil windings of a-c motors (not including universal maotors)
having a frame|diameter of 7 inches (178 mm) or less and on vibrator coils — thermocouple or
resistance metfod®:c:
A. In opef motors and on vibrator coils 95 (171)
B. In totally enclosed motors 100 (180)
13. Phenolic cgmposition used as electrical insulation or where deterioration would result in risk of 125 (225)
fire, electric shgck, or injury to persons?
14. Points on sprface supporting a cord-connected heater 125 (225)
15. Unit plug 175 (315)
16. Insulated wjre or cord 25°C lesg (45°F less
than its than its
temperatufe temperature
rating® rating)®
17. Sealing corppound See See
footnote footnote f
18. Copper corjductors, bare or insulated, without a nickel coating-erother protection 125 (225)
19. Terminatior] of copper conductor and pressure terminal connector without being nickel coated or 125 (225)
otherwise protected

2 Inside a unit,
appropriate me
b See 20.9 and
¢ The frame dig
excluding lugs,
d The limitation

€ Inside a unit,
insulation on eg
tubing) that is g
f Unless a thert
temperature, is
Softening Point

special heat-registant properties.

the braid of a heater cord may be subjected‘to a greater rise if the insulation is held in place by o
ans.

20.10.

boxes and the like used solely.for motor mounting, assembly, or connection.
on phenolic composition ‘does not apply to a compound that has been investigated and determing

the temperature rige on"a wire or cord may be greater than the specified maximum rise, provided
ch individual conductor is protected by supplementary insulation (such as braid, wrap, tape, or cl
ppropriate for, the temperature and the type of insulation involved.

hosetting/material, the maximum sealing compound temperature, when corrected to a 25°C (77°F|
15°C (59°F) less than the softening point of the compound as determined by the Standard Test N
of Resins Derived from Naval Stores by Ring-and-Ball Apparatus, ASTM E 28.

meter is the diameter, measured.in the plane of the lamination of the circle circumscribing the stgtor frame,

ther

d to have

that the
pse-fitting

ambient
flethod for
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Table 20.2
Maximum surface temperatures
Location Composition of surface,?
Metal Nonmetallic
Handles or knobs that are grasped for lifting, carrying or
holding 50°C (122°F) 60°C (140°F)
Handles or knobs that are contacted but do not involve
lifting, carrying, or holding; and other surfaces subject to
contact and user maintenance 60°C (140°F) 85°C (185°F)
Surfaces other than a heating function surface and known
to be hot due to proximity to the heating function surface® 70°C (158°F) 95°C (203°F)
NOTE —H-thetestis—conrdusted-atatoomie 5 b rrected
to that t¢mperature.
aA han£e, knob, or the like, made of a material other than metal, that is plated or clad with metalchaving|a
thickness of 0.005 inch (0.13 mm) or less is considered to be, and is evaluated as, a nonmetalli¢ part.
b Unlesq labeled “HOT” in accordance with 36.10.
20.2 All valugs in Table 20.1 are based on an assumed room ambient temperature of 25°C| (77°F), but a

test may be ¢
if the operatiq
no temperatu

20.3 The un
reached.

20.4 If the unit is capable of being operated without solvent, the unit is to be operated dry u

temperatures

20.5 Adjusta
to their maxin

onducted at any ambient temperature within the range of 1040°C (50 — 104
n of an automatic thermal control during the test limits the temperatures unde
re higher than 25°C plus the specified maximum rise js acceptable.

t is to be operated continuously. Operation is to €ontinue until maximum tem

are obtained.

ble temperature controls, if provided and can be adjusted by the end user, are t
hum settings.

20.6 Tempe
(0.21 mm?)

by the chanpe-of-resistance method if the coil is inaccessible for mounting thermoco
thermocouplgs are used in deteérmining temperatures in electrical equipment, it is standard p|
thermocouplgs consisting of 30" AWG iron and constantan wire and a potentiometer type in
such equipment is to be\used whenever referee temperature measurements by therm

necessary.

20.7 For tes

be considerefi*to)exist only if three successive readings indicate no change when taken at t

atures are to be measured.by thermocouples consisting of wires not larger t
d not smaller than 30 AWG (0.05 mm?), except that a coil temperature may b

that\are to be continued until constant temperatures are attained, thermal eq

F). However,
observation,

beratures are

ntil maximum

D0 be adjusted

han 24 AWG
e determined
uples. When
ractice to use
strument, and
bcouples are

uilibrium is to
ne conclusion

of each of three consecutive equal intervals of fime, the durafion of each interval being whichever of the
following is longer:

a) 5 minutes; or

b) 10 percent of the total test time elapsed previous to the start of the first interval.
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20.8 A thermocouple junction and adjacent thermocouple lead wire are to be held securely in good
thermal contact with the surface of the material whose temperature is being measured. In most cases,
good thermal contact results from secure taping or cementing of the thermocouple in place. When a metal
surface is involved, brazing or soldering the thermocouple to the metal may be necessary.

20.9 The temperature of a coil or winding is to be measured by means of thermocouples mounted on the
outside of the coil wrap. If the coil wrap is inaccessible for mounting thermocouples, for example, a coil
immersed in sealing compound, or if the coil wrap includes thermal insulation, or more than 0.8 mm (1/32
inch) of cotton, paper, rayon, or similar insulation, the change-of-resistance method is to be used. For the
thermocouple measured temperature of a coil of an alternating current motor, other than a universal motor
having a frame diameter of 178 mm (7 inches) or less (items 9 and 12 in Table 20.1), the thermocouple
is to be mounted on the integrally applied insulation of the conductor.

20.10 Atap
the temperat
specified in T
by the chang

bint on the surface of a coil where the temperature is affected by an external's
re rise measured by means of a thermocouple may exceed the maximum
able 20.1 by the amount specified in Table 20.3. However, the temperature r
p-of-resistance method shall not exceed the values indicated in Table 20.1.

purce of heat,
temperature
se measured

Table 20.3
Additional thermocouple rise
Item in Table 20.1 Temperature rise,

°C CF

Item 7 and part A of item 8 15 @2p)
part A of item 9 5 9)

part A of item 11 20 (3p)

part A of item 12 10 (1B)

20.11 If the ¢
temperature
coil conducto

20.12 To de
continuously
following:

a) Th

b) Th

oil wrap does not exceed its temperature limitation by radiation from an extern
bf the coil may be measured by means of a thermocouple on the integral ins
Is.
ermine whether a unit.complies with the requirements in 20.1, the unit is to
until constant temperatures have been reached. The test voltage is to be the

e marked-yoltage rating; or

e highest voltage within the range of voltages marked on the product.

Al source, the
ulation of the

be operated
highest of the

20.13 If a u

aatina oo

oo o mantay n oA AN o
mc._ OdoToS a ivtor it aguarauott

a lammant tha alio P~ H
U—a moatrty— CICTTeTTG e vOtagyC— appricuU— o

e-an integrally

connected motor is to be the test voltage specified in 20.12. A motor supplied from a separate circuit is
to be connected to a test voltage derived from its marked rated voltage in accordance with 20.12.

20.14 In conducting a test to determine whether a unit complies with the temperature requirements, it is
to be mounted or supported as in service and tested under conditions approximating those of normal
operation, except as otherwise noted. Temperatures are to be observed on nearby surfaces, on the
supporting surface, at points of support, on attachment plugs, and at other points determined to be
necessary, including building wiring that may be located adjacent to or behind a permanently installed unit.
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20.15 A unit intended to be permanently connected to the power supply or a unit that is cord connected
and that is intended to be fastened in place or located in a dedicated space is to be supported in the
intended manner on black painted wood not less than 9.5 mm (3/8 inch) thick. The unit is to be located
in a corner — vertical walls meeting at a right angle — formed by two black painted, vertical sheets of 3/8
inch plywood having such width and height that they extend not less than 610 mm (2 ft) beyond the
physical limits of the unit. The unit is to be located as close to both walls of the corner as its construction
permits. It is to be placed relative to the walls so that maximum heating of the walls will occur, except that
it may be spaced away from the walls to limit the wall temperatures from rising more than 65°C (117°F)
if the unit is marked as described in 36.13.

20.16 A cord connected unit is to be supported on two layers of white tissue paper on a softwood surface.

20.17 An au
out of the cir

20.18 If the
attained, the
conditions c4
condition. Ad
service condi

a) W
maxi

b) W
user,

In each case

20.19 Extern

omalic femperature regulating or limiting control, or other proteciive device, |s
buit, so that it will not operate during the test.

unit is constructed so that heating of a liquid is a determining factor‘in the
intended duty of a unit is to be taken into consideration. However, norn
innot be obtained when certain types of units are operated 'eontinuously
cordingly, in determining whether a unit complies with the\requirements in
tions or an approximation are to be used. Unless otherwise“specifically indicat

nen the unit is controlled by an adjustable thermostat,4he thermostat is to be
mum temperatures; and

nen the unit is controlled by a nonadjustable thermostat or cannot be adjusted
it is to operate at whatever temperature thé’thermostat permits.

operation is to be continued until temperatures are stabilized.

al thermal insulation, such as woyen glass fiber or mineral wool, is to be remg

unit is installeéd in the test enclosure unless the material is bonded or permanently attache

Rubber or ot

ner material similarly subject-to deterioration is to be removed from feet or oth

the removal ¢f the material is likely to_result in higher temperatures on the unit.

20.20 Whers
test, the cloth
what is know|
28 threads in
the other dirg

ver cheesecloth jis\mentioned in connection with either a temperature test or

is to be bleached cheesecloth running 14 — 15 yd/Ib (approximately 28 — 30
h to the tradéras a “count of 32 x 28” — for any square inch, 32 threads in one
the other/direction (for the square centimeter, 13 threads in one direction and
ction).

0 be shunted

temperature

hal operating
and in a dry
20.1, actual
ed:

bet to give

by the end

ved before a
d to the unit.
er supports if

an abnormal
m/kg) having
direction and
11 threads in
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21 Ground Circuit Resistance Test

21.1 The resistance between the point of connection of the equipment grounding means at or within the
product and any other point in the grounding circuit of the product shall not be more than 0.1 ohms as
determined by an ohmmeter or other equivalent means.

21.2 If unacceptable results are observed with an ohmmeter, a low voltage current source can be
employed. With the low voltage current source, an alternating current of 25 A (for 15 A maximum rated
products) from a power supply of 12 V or less is to be passed for one minute minimum. The current shall
be passed from the point of connection of the equipment grounding means to the metal part in the
grounding circuit under test. The resulting drop in potential is to be measured between the two points, and
the resistance is to be calculated.

22 Dielectri¢ Test

22.1 A unit [shall be capable of withstanding for 1 minute without breakdown,.a”60 Hz essentially
sinusoidal pgtential applied between primary live parts and dead metal parts,-and betweenf primary live
parts and isolated secondary circuits, with the unit at its maximum normal operating temperature. The test
potential (rm$) is to be 1000 V plus twice the rated voltage.

22.2 To determine whether a unit complies with the requirement in 22(1) the unit is to be tesfed by means
of a 500 VA qr larger capacity testing transformer, the output voltagelof which is essentially ginusoidal and
can be varied. The applied potential is to be increased from zefo until the required test valde is reached,
and held at that value for 1 minute. The increase in the applied potential is to be at a uniforin rate and as
rapid as congistent with its value being correctly indicated*thy’a voltmeter.

23 Cable Arging Test

23.1 A cord jor cable shall not result in a risk of\fire when subjected to the test described in 23.2. The
surgical cottgn indicator shall not ignite.

23.2 The cofd or cable is to be connected to the equipment and to the remote unit in|the intended
manner. The|insulation of one of the.conductors is to be removed so as to expose the cdnductor for a
length of 1.6 mm (1/16 inch). Surgical cotton is to be placed in direct contact with the bared [portion of the
conductor. With the equipment-operating at rated frequency and maximum voltage, a straight, brass pin
connected to| a conductor of 9pposite polarity, or to other available return, is to be touchg¢d repeatedly
during a 15 minute period‘to-the bared conductor in an attempt to cause arcing.
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24 Strain Relief Test

24.1 The strain relief means provided on an attached flexible cord shall not allow movement of the cord
that would indicate stress on internal connections.

24.2 For this test, the internal connections for the conductors associated with the cord shall be
disconnected.

24.3 The flexible cord shall be tested in accordance with 24.4 and 24.5.

24.4 A 15.9 kg (35 Ib) weight is to be suspended on the cord and supported by the product so that the
strain relief means will be stressed from any angle that the construction of the product permits. The weight

is to be susp

ended for T minute.

24.5 The supply cord is to be held 25.4 mm (1 inch) from the point where the cord oflead ¢merges from

the product 2
further than 2
of the cord, t
the product i
exceeds 26.7
with this requ

nd is then to be pushed back into the product. When a removable.bushing

nen the test is to be carried out by holding the bushing. The cord. iS to be pus
h 25.4 mm increments until the cord buckles or the force topush the cord int
N (6 Ibf). The supply cord within the product is to be manipulated to determin
irement.

25 Stalled Armature Switch Test

25.1 A switc
suitability of g
50 cycles of

there shall be
shall not ope

Exception:
have to brea

25.2 In a tes
25.1, the pro
voltage, with
product are t
that any sing
circuit. The d
of operation i

n or other device that controls a motor and that’has not been previously inves
ontrolling a motor shall perform acceptably®When subjected to an overload tesf
bperation, making and breaking the locked rotor current of the motor. As a res
no electrical or mechanical breakdownof the device. The fuse in the groundir
.

['his requirement does not apply to a switch or other device interlocked so th
the locked rotor current of\the motor.

t to determine whether-a switch or other control device complies with the re
juct is to be connpected to a grounded supply circuit of rated frequency and m
the rotor of the motor locked in position. During the test, exposed dead metd
D be connected to ground through a 3 ampere plug fuse, and the connection

le pole, eurrent rupturing device is connected in the ungrounded conductor

bvice is\t0 be operated at a maximum rate of 10 cycles per minute, except tha
5 to be employed only when agreeable to all concerned.

that extends

5.4 mm is present, it is to be removed prior to the test. When the bushing is an integral part

hed back into
b the product
e compliance

tigated for its
consisting of
Ult of the test,
g connection

at it does not

uirements in
hximum rated
| parts of the
is to be such
of the supply
a faster rate
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26 Stability Test

26.1 The unit shall not overturn as a result of this test. In conducting the tests, the equipment is to be
installed as intended. All casters and jacks, if provided, are to be placed in their most unfavorable
positions, and wheels are to be locked or blocked.

26.2 A sample is to be placed on a plane inclined at an angle of 10 degrees to the horizontal. It is to be
positioned and loaded with whatever combination of separable components, liquid, or other media that
results in the maximum tendency to overturn under conditions of intended use. The unit is to be prevented
from sliding on the inclined surface.

26.3 A free standing unit that has an external surface (work top or ledge) at a height not exceeding 1 m

(39-3/8 inchd
continuous d
For this test,

26.4 A free s
filled with liqu
N (56.2 Ib-f),
from the floo
are to be op4q

27 Lid Clos

27.1 The lid
of the flexiblg

S) from the floor, and that Is lIkely 1o be stepped or sat upon, shall not 1p
pwnward force of 800 N (180 Ib-f) is applied to that surface at the point of maxin
all doors, covers, gates and drawers are to be in place and closed.

tanding unit more than 1 m (39-3/8 inches) high and weighing more.than 25 kg
id shall not tip over when a force equal to 1/5 the weight of the'unit, but not n
is applied in any direction, except upwards, at a height not<exceeding 2 m (7
. For this test, all doors, drawers, and covers that can be,opened for operatio
ned and in the most unfavorable position.

ire Test

bf the parts cleaner shall be able to close completely, as intended, regardless g
hose. The product shall be tested in accofdance with 27.2.

27.2 With th

28 Fluid Legkage Test

28.1 A parts
tested in acc

28.2 The prg

a) One sampleisto be exposed for 60 days to 90°C (194°F). After this exposure, t

to be
obse

cleaner with an integral‘solvent container shall not exhibit leakage of the solve
prdance with 28.2.

duct is to be conditioned and filled with liquid as indicated and observed for Ig

filled with the solution recommended by the manufacturer, kerosene or Soltro
ved far24 hours at 25°C (77°F).

over when a
hum moment.

(55 Ib) when
ore than 250
8-3/4 inches)
n or servicing

f the position

flexible solvent hose in all possible positions, the cover was closed simulating operation of
the fusible link, to determine if the flexible hose would interfere with the closing of the lid.

nt after being

akage.

he product is
170 and

b) Tt

ree samptes are to be fittedwittrfiquid—and-observedfor 60 days at25°C (77

sample is to be filled with gasoline, one with kerosene, and one with toluene.

Exception:

If the manufacture labels the parts cleaner with a specific solution or

samples shall be filled with these and observed.

). One

solutions the

¢) One sample is to be conditioned alternately for 24 hours at minus 40°C (minus 40°F) and 24
hours at 25°C (77°F) for ten complete cycles (20 days total conditioning time), then filled with
the solution recommended by the manufacturer, kerosene or Soltrol 170 and observed for 24
hours at 25°C.
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29 Fusible Link Operation Test

29.1 The fusible link shall operate and the lid shall close within two minutes, extinguishing the flame,
when the product is tested in accordance with 29.2.

29.2 The product is filled with water to the standard level of fluid the parts washer is designed for and
N-Heptane is poured on top of the water. A thermocouple is to be placed near the fusible link. The solvent
hose is placed in its normal operating position and the fuel is ignited. The time for the link to activate and
the lid to close is to be recorded along with the maximum link temperature.

30 Link Calibration Test

30.1 The fugible Tink shall comply with the Standard for Heal Responsive Links for_F]re-Protection
Service, UL 33 and be rated for a low or ordinary temperature classification, or be tested-ih accordance
with 30.2 — 3p.4.

30.2 Six sanjples of the fusible link are to be tested. The samples are placed in-a.water bath in an upright
position with|the solder element oriented down simulating the operating position. The assembly was
loaded with g force equal to the weight of the lid. The water bath is to be at.room ambient t¢gmperature at
the start of the test. The samples shall not exceed the rated temperatureef the fusible link.

30.3 The waler bath was brought to a temperature equal to 90 petcent of the rated tempegrature of the
fusible link. Tlhis temperature is to be obtained by any conveniehtymeans.

30.4 The water bath is then heated so that the temperature’of the bath increases at a rat¢ of 1 degree
per minute uptil the fusible link operates. The temperature of the water bath is recorded at the time of
operation.
31 Lid Impaft Test

31.1 The lid shall close completely as intended after being tested in accordance with 31.2.
31.2 A solid smooth steel sphere 51 mm (2 inches) in diameter and weighing approximately(0.54 kg (1.18

Ib.) is to fall freely from rest through -a vertical distance of 1.3 m (51 inches) onto the lid. Tile lid is to be
impacted in three different locations.
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