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INTRODUCTION
1 Scope

1.1  These requirements cover electrically-operated, cord-connected photographic equipment rated
300 V or less, and permanently connected photographic equipment rated 600 volts or less, intended for
household or commercial use on interior wiring systems in accordance with the National Electrical Code,
NFPA 70. These requirements also cover battery-powered photographic equipment involving a risk of fire
or electric shock.

1.2 These requirements cover motion picture projectors, including those intended for use in motion
picture theaters; still picture projectors; equipment intended for use in taking photographs; accessories

intended for |
or handling fi
replenishers;

editors; housg¢hold film viewers; film and paper processors; film rewinders, film-strip proje

projector-pho

projector scrgens; silent and sound motion picture projectors; print dryers; print proce

easels; opaqu
flash camera
projector-tapq
and similar eq

1.3 These

evaluated under the requirements for fixtures and portable lamps; projector tables, which

under the req
the requirem

1.4 Electric
Electrical Co¢
other appropr|

1.5 A produ
from those co
or injury to
requirements
product who
requirements

se with or installation upon picture projectors or intended to be employed inyw
contact printers; enlargers; exposure meters; film copiers, film cuttets, fil

nograph combinations; film strip projector-tape player combinations; n
e projectors; overhead projectors; photoflash equipment; phetographic timers
5; slide projectors; silver recovery units; slide projectorphonograph comb
player combinations; slide sorters; slide viewers; stripping and line-up tables;
uipment.

equirements do not cover commercial film viewers and dark room safelig

lirements for utility tables; microfilm and micrographic equipment, which are e

photographic equipment internided for use in a hazardous location as defined
e is evaluated on the basis-of its compliance with the requirements in this
ate examination and tests-to determine whether it is acceptable for the purpos

Ct that contains features, characteristics, components, materials, or systems n
vered by the requirements in this standard, and that involves a risk of fire or of
persons shall>'be evaluated using appropriate additional component an
to maintain-the level of safety as originally anticipated by the intent of th
be features, characteristics, components, materials, or systems conflict
or.provisions of this standard does not comply with this standard. Revision o

ewing, editing

Ims, slides, pictures, drawings, or similar stationary graphic material;~-came¢ras; chemical

m dryers; film
ttors; film strip
notor-operated
5sors; printing
photometers,
inations; slide
video printers;

hts, which are
are evaluated
aluated under

bnts for office appliances and business equipment; or portable photographic lamps and
floodlights, which are evaluated under the requirements for stage and studio lighting fixtures

n the National
standard, and

a

.

ew or different
electric shock
i end-product
s standard. A
with specific
[ requirements

shall be propd

sed and adopted in conformance with the methods employed for developmen

, revision, and

implementation of this standard.

2 General

2.1

2.11

Components

Except as indicated in 2.1.2, a component of a product covered by this standard shall comply with

the requirements for that component. See Appendix A for a list of standards covering components
generally used in the products covered by this standard.

2.1.2 Acom

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

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or
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b) Is superseded by a requirement in this standard.

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

use.

214

Specific components are incomplete in construction features or restricted in performance

capabilities. Such components 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.

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 unjdated reference to a code or standard appearing in the requirements of this $tandard shall

be interpreted

3 Terminology

3.1 Inthe fo
reference in th
term appliance

3.2 The valu
otherwise spe

4 Glossary
4.1 Forthep
4.2 ACCESS
4.3 APPLIAN

44 AUTOM
solenoid, mag

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

lowing text, a requirement that applies only to speGific equipment is identifieg
at requirement to the equipment involved. Absence of such specific reference

es specified for voltage, current, and power in these requirements are (rms)
Cified.

urpose of this standard the' following definitions apply.
IBLE — Able to bé contacted by an accessibility probe.
|CE — Utilization equipment that uses electrical energy for some function.

A\TICALLY CONTROLLED APPLIANCE - An appliance in which energizatig
het,\beating device, or a similar device, occurs without manual intervention;

by a specific
or use of the

indicates that the requirement applies to all.equipment covered by this standgrd.

values unless

n of a motor,
br, during any

mined r*yr‘ln of npnmﬁnn, automatic nhqnging of the mechanical load can red

Ice the speed

single predete

of a motor sufficiently to reestablish starting-winding connections to the branch circuit. An appliance
intended to be used in a commercial movie theater is considered to be automatically controlled.

4.5 CONTINUOUS-DUTY MOTOR — A motor that can operate unattended and under load under any
normal conditions of use for 3 hours or more. A commercial film processor is considered to be a
continuously operated appliance.

4.6 EXPOSED - Visible but not necessarily able to be contacted by an accessibility probe.

4.7 FIELD-WIRING TERMINALS — A terminal to which a supply wire or other wire can be connected by
an installer in the field, is a field-wiring terminal unless the wire is provided as part of the appliance and a
pressure terminal connector, soldering lug, soldered loop, a crimped eyelet, or other means for making the
connection is factory-assembled to the wire.
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4.8 FUNCTIONAL INSULATION — The insulation required for proper functioning of the appliance and for
basic protection against risk of electric shock.

4.9 HAND-SUPPORTED APPLIANCE - An appliance that, during normal operation, is completely
supported by the user.

410 LEAKAGE AND ELECTRIC SHOCK CURRENT - All current or currents, including capacitively-
coupled currents, that may be conveyed between exposed conductive surfaces of an appliance and

ground or other exposed conductive surfaces of the appliance.

4.1

LIMITED PRIMARY CIRCUIT — Wiring and components that are conductively connected to the

supply circuit for which available power is less than 50 watts determined in accordance with 30.4.2.

412 LINE
connected to

413 LIVEH
respect to ear

414 LOW-
Low-Voltage,
4.15 PORTA
a) Cor
b) Inte
c) Deg
cart to
416 REMO

at the location of the starting deyite. ‘An appliance intended to be used in a commercial m|

considered to|

417 RISK
involving exc
Current Tests

he supply circuit.

ARTS — Metal or other conductive parts that, in normal use, havea potential
th ground or any other conductive part.

OLTAGE, LIMITED-ENERGY CIRCUIT — A circuit that eomplies with the re
|_imited-Energy Circuits, Section 32.

BLE APPLIANCE — An appliance that is:
H-connected, battery-operated, or both;
hded to be transported for use at varieus locations; and

igned to be carried by hand or provided with integral casters, wheels, and sin
make it mobile.

TELY-CONTROLLED ARPLIANCE - An appliance that is not within the sight
be remotely controlled.
DF ELECTRIC 'SHOCK — The risk of injury to persons resulting from expo

bssive leakage current or excessive shock current. See the Leakage Curre
Section47.

VOLTAGE (PRIMARY) CIRCUITS — The wiring and components that “ar¢ conductively

difference with

quirements in

ilar parts, or a

bf the operator
ovie theater is

sure to a part
nt and Shock

4.18 SAFE]

[Y"CIRCUIT — A primary or secondary circuit that is relied upon to reduce the risk of fire,

electric shock, or injury to persons during normal operation of an appliance.

419 USER SERVICING — Any form of servicing that may be 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 a receptacle, or by means of other
separable connectors.

b) Clearing jammed film, prints, or slides.

c) Resetting a circuit breaker; replacing a battery, a fuse, or a lamp that is accessible without the
use of a tool; and, replacing a battery or a lamp likely to require frequent replacement — for
example, a projection lamp regardless of whether a tool is required.
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d) Making a routine operating adjustment necessary to adapt the appliance for one of its intended
functions.

€) Routine cleaning of an optical component, such as a lens or a mirror.

f) Changing solutions, and cleaning a solution tray, a film or print roller, a guide, or a similar part.

CONSTRUCT

ION

5 Moisture Condensation

5.1

In an appliance provided with a cold-water infeed, uninsulated live parts and electrical components

not acceptably
such parts by

6 Frame and Enclosure

6.1 General

6.1.1 Theen
injury to persdg
separate item,

6.1.2 Steel,
may be used f

6.1.3 In add
regard to its si

6.1.4 Among
a) Mec

b) Res

c) Moigture-absorptive-properties,

d) Con

e) Res

protected shall be located so that there shall be no collection of moistare on
condensed water vapor dripping from tanks, pipes, and similar parts.

closure of an appliance shall house all parts that may present a risk of fire, ele
ns. The enclosure or a portion of the enclosure may-bé an integral part of a
or all or part of the ultimate enclosure or outer cabifet:

Bluminum, glass — heat-resistant, tempered, wired, or laminated — and equiv
br the overall enclosure of an appliance.

tion to the factors specified in 6.1.4¢anh enclosure of sheet metal shall be €
ve, shape, and thickness, considering the intended use of the appliance.

the factors to be considered-in"evaluating an enclosure are its:
hanical strength,

stance to impact,

bustibilify;

stance to corrosion, and

or flooding of

ctric shock, or
component, a

alent material

valuated with

f) Resistance to distortion at temperatures to which the enclosure may be subjected during normal
or abnormal use.

For a nonmetallic enclosure, all of these factors are to be considered with regard to thermal aging.

6.1.5 The construction and intended use of the appliance is to be taken into account when evaluating the

strength and ri

gidity of an enclosure. See the Strength of Enclosure Test, Section 58.

6.1.6 The frame and enclosure of an appliance shall have the strength and rigidity needed to resist the
abuses to which it is likely to be subjected to during use. The degree of resistance inherent in the
appliance shall preclude total or partial collapse with the attendant reduction of spacings, loosening or
displacement of parts, and other serious defects that alone or in combination constitute an increase in the
risk of fire, electric shock, or injury to persons.
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1

6.1.7 The enclosure of an appliance shall be complete. No dependence shall be placed on an adjacent

wall or adjace

6.1.8

nt equipment to complete an enclosure.

In evaluating the acceptability of the bottom of a portable appliance, consideration shall be given to

the possibility of the appliance being placed on an object that could damage wiring or other electrical
components. See 58.1.1 and 58.1.2.

6.2 Remote

6.2.1

ly- and automatically-controlled appliances

The enclosure of a remotely or automatically controlled appliance, an appliance intended for

operation unattended, or an appliance of which the operation or non-operation would not be evident to the
operator, shall prevent molten metal, burning insulation, or flaming particles, from falling outside the

enclosure, ing

6.2.2 There

a) Ung

luding the surface upon which the appliance rests or is otherwise supported:

quirements in 6.2.1 necessitate the use of a barrier or pan of metal or equivale
er a motor unless:

1) The structural parts of the motor or of the appliance provide the equiva
barrier;

2) The overcurrent protection provided with the motor is such that no burnin
molten material falls to the surface that supports the appliance when the mot
under each of the following fault conditions.

i) Open main winding;
i) Open auxiliary windings;

i) Starting switch short-ciscuited; and

is to be applied before the motor is energized, and the rotor is to be log

3) The motor mounted as intended in the appliance is provided with a
protector complying with the Standard for Thermally Protected Motors, U
prevents the . temperature of the motor windings from exceeding 125°C (25]
maximumslead under which the motor runs without causing the protector to o
exceeding 150°C (302°F) with the rotor of the motor locked; or

4).The motor complies with the Standard for Overheating Protection for Moto

nt material:

lent of such a

g insulation or
br is energized

iv) Capacitor of a.permanent-split-capacitor motor short-circuited — the short-circuit

ked;

thermal motor
L 1004-3, that
[°F) under the
ycle, and from

rs, UL 2111, or

the' Standard for Impedance Protected Motors. UL 1004-2. and the temp

erature of the

motor winding does not exceed 150°C during the first 72 hours of operation
mounted as intended in the appliance and the rotor of the motor locked;

with the motor

b) Under a fuse, a switch, a relay, a solenoid, a transformer, or similar devices, unless it can be

shown

6.2.3

that malfunction of the component would not result in a risk of fire.
UL 1004-2 will replace Part Il of UL 2111

The barrier specified in 6.2.2 shall be:

a) Horizontal or constructed to provide equivalent protection;

b) Located as indicated in Figure 6.1; and

c) Not

smaller in area than is indicated in Figure 6.1.
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Openings for drainage, ventilation, and similar openings, shall be used in the barrier if the openings are
protected by a baffle or similar protection so that molten metal or burning insulation cannot fall outside the

enclosure.
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Figure 6.1
Location and extent of barrier
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A — Region to be shielded by barrier. This will consist of the entire component if it is not otherwise shielded, and will consist of the
unshielded portion of a component which is partially shielded by the component enclosure or equivalent.

B — Projection of outline of component on horizontal plane.

C — Inclined line which traces out minimum area of barrier. When moving, the line is always (1) tangent to the component, (2) five
degrees from the vertical, and (3) so oriented that the area traced out on a horizontal plane is maximum.

D — Location (horizontal) and minimum area for barrier. The area is that included inside the line of intersection traced out by the
inclined line C and the horizontal plane of the barrier.
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6.3 Enclosure material

6.3.1 An enclosure of material having an exposed surface area greater than 10 square feet (0.93 m?) or
a single dimension larger than 6 feet (1.83 m) shall have either:

a) A flame-spread rating of 200 or less when tested in accordance with the Standard for Tests for
Surface Burning Characteristics of Building Materials, UL 723, or

Exception: A material with a flame-spread rating higher than 200 is acceptable as the exterior finish
or covering on any portion of the enclosure if the flame-spread rating of the combination of the base
material and finish or covering is 200 or less.

b) A flame-spread index of 100 or less when tested in accordance with the radiant-panel furnace
methods in the Test Method for Surface Flammability of Materials Using A Radiani Heat Energy

Sourcg, ASTM E162.

Exceptfon No. 1: If all specimens of the thinnest wall section do not exhibit flam¢g propagation,
flaming particles, or flaming drops, the flame-spread index for any specimen’ shall notlexceed 200.

Exceptfon No. 2: If any specimen of the thinnest wall section exhibits flame propagation but does
not exhibit flaming particles or drops, the flame-spread index for-any specimens shall not exceed
150.

6.3.2 The size limits specified in 6.3.1 refer to the exposed surface area of a single unbroken section. If
two sides of a single piece are exposed, only the larger side is\fo be considered in computing|the area.

6.3.3 Cast metal and sheet metal portions of the enclosure shall not be thinner than the applicable value
specified in Taple 6.1.

Exception: The thickness may be less than thé)value specified in Table 6.1 if investigated In accordance
with the Strength of Enclosure Test, Sectioh-58, and determined to be acceptable for the application as
indicated in 6.§.1—6.1.7.

Table 6.1
Thickness of metal for enclosures

Minimum thickness,

Metal inch (mm)
Die-cast 3/64 1.2
Cast mallegble_iron 1/16 1.6
Other cast metal 3/32 2.4
Uncoated sheet steel 0.032 0.81
Galvanized sheet steel 0.034 0.86
Sheet aluminum 0.044 1.12
Sheet copper and brass 0.043 1.09

6.3.4 A polymeric enclosure or a polymeric part of an enclosure employed on an appliance to reduce the
risk of fire or electric shock shall comply with the Standard for Polymeric Materials — Use in Electrical
Equipment Evaluations, UL 746C.

Exception: The enclosure of a photoflash unit that is powered only by batteries or a power supply not
exceeding low-voltage, limited-energy levels, is not required to meet the flame resistance requirements in
the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, but shall
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comply with the requirements for classifying materials as HB, V-0, V-1, or V-2 in the Standard for Tests for
Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.

6.3.5 If openings for ventilation are provided in the enclosure of a permanently connected appliance,
they shall be located so that they will not vent into concealed spaces of a building structure, such as into
false-ceiling space, into hollow spaces in the wall, and the like, when the appliance is installed as
intended.

6.3.6 During user servicing of household and commercial appliances, electrical parts of an appliance

shall be located or enclosed to reduce the risk of electric shock.

7 Accessibility of Live Parts

7.1 Openin

7.1.1 Ifamg
thermostat or
involving a ris

712 To re
uninsulated li

a) For

wire shall not be contacted by the probe illustrated in“Eigure 7.1.

b) For

from the opening as specified in Table 7.1.

Exception: A
product is nof|

S

rking draws attention of the user to a hole of any size in the enclosurefor the 3
for a similar activity, it shall not be possible to damage insulation or.Contact un
k of electric shock through the hole with a 1/16 inch (1.6 mm) diameter rod.

Huce the risk of unintentional contact that may involve-a risk of electric s
e part or film-coated wire, an opening in an enclosuré shall comply with either

an opening that has a minor dimension (see 7.1.6) less than 1 inch (25.4 mm)

an opening that has a minor dimension of\I* inch or more, such a part or wire s

motor other than one used in either a hand-held product or a hand-supporte
required to comply with theselrequirements if it complies with the requirement

djustment of a
nsulated parts

hock from an
(a) or (b).

such a part or

hall be spaced

ed portion of a
5in 7.1.3.
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Figure 7.1

Articulate probe with web stop
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Table 7.1
Minimum distance from an opening to a part that may involve a risk of electric shock or injury to
persons
Minor dimension?® of opening, Minimum distance from opening to part
inches (mm) inches (mm)°
3/4° 19.1 4-1/2 114
1° 254 6-1/2 165
1-1/4 31.8 7-1/2 190
1-1/2 38.1 12-1/2 318
1-7/8 47.6 15-1/2 394
=118 5470 T7-172 12474
d d 30 (62
2See 7.1.6.
b Between|3/4 and 2-1/8 inches, interpolation is to be used to determine a value between values¢specified in the table.
¢ Any dimgnsion less than 1 inch applies to a motor only.
9 More thah 2-1/8 inches, but not more than 6 inches (152 mm).

7.1.3 With
mentioned in

a) An
accep

b) An
space

fegard to a part or wire as mentioned in 7.1.2, in an‘integral enclosure
he Exception to 7.1.2:

opening that has a minor dimension (see 7:1\6) less than 3/4 inch (19
able if:

1) A moving part can be contacted by thé\probe illustrated in Figure 7.2;
2) Film-coated wire can be contacted-by the probe illustrated in Figure 7.3;

3) In a directly accessible moter’(see 7.1.7), an uninsulated live part can bg
the probe illustrated in Figure'7.4; and

4) In an indirectly accessible motor (see 7.1.7), an uninsulated live part can b
the probe illustrated'in Figure 7.2.

opening that has a minor dimension of 3/4 inch or more is acceptable if a
j from the opening as specified in Table 7.1.

714 Thep
to any depth

through the opening to any position that is necessary to examine the enclosure. The probe

obes_mentioned in 7.1.2 and 7.1.3 and illustrated in Figure 7.1 — Figure 7.4 s
hat\the opening will permit; and shall be rotated or angled before, during, and

bf a motor as

1 mm) is not

e contacted by

b contacted by

part or wire is

hall be applied
after insertion

s illustrated in

Figure 7.1 and Figure 7.4 shall be applied in any possible configuration; and when required, the
configuration shall be changed after insertion through the opening.


https://ulnorm.com/api/?name=UL 122 2019.pdf

