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with a vertical line in the margin.
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without prior permission of UL.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fithess for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
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INTRODUCTION
1 Scope

1.1 These requirements cover electrically operated household clocks having an input rating of not more
than 30 watts and 250 volts to be used in ordinary indoor locations in accordance with the National
Electrical Code, NFPA 70.

1.2 These requirements do not cover clocks intended primarily for industrial or commercial installations,
clocks that form part of a master clock system, outdoor clocks, time stamps, job card recorders, timers,
and similar time-indicating and -recording appliances, nor do they cover illuminated clocks intended for
use as portable electric lamps or for other illuminating purposes.

1.3 A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

2 General

2.1 Components

2.1.1 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 used
in the products covered by this standard.

2.1.2 A component 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

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.

2.1.4 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.
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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.

2.2.2 Unless otherwise indicated, all voltage and current values mentioned in this standard are
root-mean-square (rms).

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

3.1 For the purpose of this standard the following definitions apply.

3.2 FIELD WIRING TERMINAL — Any terminal to which a supply or other wire may be connected by
an installer in the field, unless the wire is provided as part of the unit and a connector, soldering lug,
soldered loop, crimped eyelet, pressure terminal, or other means for making the connection is factory

assembled to the wire.

3.3 PRINTED WIRING ASSEMBLY — A printed wiring board on which mechanical and electrical parts
are mounted.

3.4 PRINTED WIRING BOARD - The finished combination of a pattern of conductive paths on, in, or
both on and in (multilayer) a sheet of insulating material.

3.5 SAFETY CIRCUIT — Any primary or secondary circuit that is relied upon to reduce the risk of
damage or injury to persons (for example, an interlock circuit).

3.6 SECONDARY CIRCUIT — A circuit supplied from a secondary winding of an isolating transformer.
CONSTRUCTION

4 Frame and Enclosure

4.1 General

4.1.1 A clock shall be formed and assembled so that it will have the strength and rigidity to resist the
abuses to which it is likely to be subjected, without increasing the risk of fire, electric shock, or injury to
persons because of total or partial collapse with resulting reduction of spacings, loosening or displacement
of parts, or other serious defects.

4.1.2 An edge, projection, or corner of an enclosure, opening, frame, guard, handle, knob, or the like shall

be smooth and well-rounded and shall not be made in such a way that it causes any type of injury during
intended use or user maintenance.
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4.1.3 An enclosure shall be constructed of material of the thickness indicated in Table 4.1.
Exception No. 1: A flush plate for outlet box mounting shall comply with 4.3.3.

Exception No. 2: Sheet metal to which a wiring system is to be connected in the field shall comply with
8.1.2.

Exception No. 3: An enclosure of metal (other than white metal) thinner than specified in Table 4.1 may
be used if it withstands the Enclosure Abuse (Drop) Test, Section 23.

Exception No. 4: A polymeric material may be used if it complies with 4.1.4 of this standard or with the
enclosure requirements in the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C.

Exception No. 5: An enclosure that complies with 4.1.4 is not required to comply with Table 4.1.

Table 4.1
Minimum thickness of enclosure material

Material With bare current carrying parts in enclosure Without bare current carrying
parts in enclosure
Without support With support 2 With or without support 2

inch (mm) inch (mm) inch (mm)

Cast metal 1/8 3.2 3/32 24 1/16 1.6

Die-cast metal 5/64 2.0 1/16 1.6 1/32 0.8

(not white metal)

White metal, - - - - 1/32 0.8

nonferrous®

Malleable iron 3/32 2.4 3/64 12 1/32 0.8

Sheet steel, 0.026 0.66 0.015 0.38 0.015 0.38

uncoated

Sheet steel, 0.029 0.74 0.015 0.38 0.015 0.38

galvanized

Sheet metal, 0.036 0.91 0.015 0.38 0.015 0.38

nonferrous

Phenolic 0.060 1.52 0.060 1.52 0.060 1.52

composition

Wood 1/8 3.2 1/8 3.2 1/8 3.2

Molded wood 1/16 1.6 1/16 1.6 1/16 1.6

pulp and pressed

board®

Glass 1/4 6.4 1/4 6.4 1/16 1.6

@ Support consideration includes curved, ribbed, or otherwise reinforced, or whether the shape or size of the surface is

such that equivalent mechanical strength is provided.

b Shall not be used for enclosure of bare current carrying parts.

¢ When used as a bottom cover, dial, back cover, front panel, or similar component.

4.1.4 An enclosure of nonmetallic or polymeric material for a cord-connected clock not having any
uninsulated live part inside, or having coil terminals that are not exposed to contact as the only
uninsulated live part inside, may be used if the clock complies with the Enclosure Abuse (Drop) Test,
Section 23, and all of the following conditions:

a) The enclosure does not support any uninsulated live part.
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b) Any lampholder is of the candelabra or intermediate base type unless the space available for
the lamp limits the lamp envelope to the 25-watt size.

¢) Under any operating condition (including stalled rotor, continuous running of the buzzer
alarm, or both), the temperature at any point on the enclosure is not higher than 65°C (149°F).

d) Strain relief for the power supply cord in accordance with 7.3.1 — 7.3.5 is provided on the
mechanism assembly housed in the enclosure rather than by the enclosure itself, unless each
of the following four conditions has been met:

1) The clock weighs 10 pounds (4.54 kg) or less.

2) Means for strain relief is afforded by means other than a knot in the cord bearing

against a side wall of the enclosure (a molded integral post or an equivalent means is

considered to be a means for strain relief).

3) The strain relief is undamaged by a continuous pull of 15 pounds-force (66.7 N) on
the cord while the clock is in an oven for 7 hours at 87 +1°C (188.6 +1.8°F).

4) With the sample at room ambient temperature, the strain relief is undamaged by a
succession of three 3-foot (0.91-m) drops of the clock arrested by the power supply
cord secured at its line end.

e) The enclosure is at least 0.094 inch (2.39 mm) thick.

Exception: An enclosure not having any dimension larger than 10 inches (254 mm) may have a
wall thickness:

a) Not less than 0.080 inch (2.03 mm) if coil terminals are the only live parts enclosed;
b) Not less than 0.060 inch (1.52 mm) if there is no uninsulated live part exposed; or
c) Not less than 0.050 inch (1.27 mm) if there is no live part exposed, the enclosure
material is rated V-2 or better, and the face is additionally supported, such as by gears
of the movement.

f) The complete interior or clock mechanism is mounted as a unit in or on the enclosure.

g) The thermoplastic material has a flammability rating of HB or better. For the purpose of

these requirements, cellulose acetate, polyvinyl chloride, acrylic, cellulose acetate butyrate, or

polystyrene may be used.

4.1.5 An electrical part of a clock shall be located or enclosed so as to reduce the risk of unintentional
contact with an uninsulated live part.
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4.2 Accessibility of live parts

4.2.1 A part of the outer enclosure that may be removed by the user without the use of tools (for example,
to permit attachment of accessories or to provide access to means for making operating adjustments) is
not to be assumed to reduce the risk of electric shock.

4.2.2 Any functional opening likely to be exposed in a clock assembly shall be located so as to preclude
contact of bare current carrying parts through it. If an opening is located in the top of the clock enclosure,
it shall be constructed so that any metal object that is likely to fall through the opening shall not contact
an uninsulated live part.

4.2.3 An opening in the enclosure of a clock that will not permit entrance of a 1-inch (25.4-mm) diameter

rod may be used if the probe illustrated in Figure 4.1 cannot be made to touch any part that involves a
risk of electric shock to earth ground.
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Figure 4.1
Articulate probe with web stop
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4.2.4 With regard to the application of the requirement specified in 4.2.3, the probe may be articulated
into any configuration and rotated or angled to any position before, during, or after insertion into the
opening; and the penetration may be to any depth allowed by the opening size, including minimal depth
combined with maximal articulation.

4.2.5 An opening in an enclosure that will permit entrance of a 1-inch (25.4-mm) diameter rod may be
used under the conditions described in Figure 4.2.

Figure 4.2
Opening in enclosure
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NOTE — The opening is considered to be in compliance if, within the enclosure, there is no uninsulated live part or enamel-insulated
wire less than X inches from the perimeter of the opening nor is there an insulated live part or enamel-insulated wire within the
volume generated by projecting the perimeter X inches normal to its plane. X equals five times the diameter of the largest diameter
rod that can be inserted through the opening, but not less than 5 inches (127 mm).

4.2.6 In addition to compliance with 4.1.3 — 4.2.5, a dial, a crystal over a dial, a window, or a similar part
depended upon to complete an enclosure shall comply with the following requirements:

a) The parts shall be of the same material and thickness required for other essential portions of
the assembly and shall be secured in place.

b) If the degree of security required in (a) above is achieved by means of clips or loops that are
spring-loaded over thermoplastic posts or by means of heat deformation posts, particular
attention shall be given to ensuring that the posts will not shear-off under reasonable external
pressure. If the degree of security required in (a) above is obtained by means of lugs or tabs on
a thermoplastic dial or by means of similar parts that snap into place, the dial shall not be
removable by slight pressure of the fingers or by a slight blow. A dial, a crystal over a dial, or a
window that snaps into place shall not be used for enclosing bare current carrying parts that are
considered to present a risk of electric shock or fire.
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Exception: The degree of security required in (a) above may be obtained by a means other than
those mentioned in (b) above, if the portion of the assembly that remains (for example, the
mounting plate for the motor) after each dial, crystal over a dial, window, or similar part has been
removed complies with each of the following requirements:

a) The material used to construct the remaining portion of the enclosure and the
thickness of the material used for that portion of the assembly shall be a material that
has been determined to be equivalent to that of the enclosure.

b) The remaining portion shall not contain any opening through which the probe shown
in Figure 4.1 can be inserted.

4.2.7 The enclosure of a wall clock shall be provided with a means for support and shall be tested in
accordance with the Enclosure Abuse (Drop) Test, Section 23.

4.2.8 A counter-supported clock with a metal or polymeric enclosure shall be subjected to the Impact
Test, Section 26.

4.3 Mounting means

4.3.1 The mounting means provided on a wall clock shall be subjected to the Mounting Means Test,
Section 24.

4.3.2 Mounting holes shall be located or guarded to prevent nails or similar hangers from coming in
contact with any live part whether insulated or not.

4.3.3 A flush plate for outlet box mounting, provided with a clock or as an integral part thereof, shall be
minimum 0.030-inch (0.76-mm) thick ferrous metal; minimum 0.040-inch (1.02-mm) thick nonferrous
metal; or minimum 0.100-inch (2.54-mm) thick insulating material that is resistant to combustion.

4.4 Servicing
4.4.1 If the clock contains a replaceable fuse or incandescent lamp that directly affects the time function,

the clock shall be constructed so that persons servicing these parts may not unintentionally contact an
uninsulated live part or disturb internal wiring.
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