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INTRODUCTION
1 Scope

1.1 These requirements cover telecommunications-circuit accessories, such as jack and plug
assemblies, quick-connect terminal assemblies, telephone wall plates, telephone extension cords, cross-
connect terminal-block assemblies, maintenance terminal modules, terminal enclosures, cable-splice
enclosures, network-interface devices, wire-guide assemblies, and connector boxes.

1.2 These devices are intended to be used in telecommunications networks that have an operating root-
mean-square (rms) voltage to ground less than 150 volts and installed or used in accordance with the

National Elegtrical (‘nrln’ ANSIINERA-ZO.

1.3 These
residential te
exchange eg
Part 1. Gen
Communicat
requirements

a) Te
Comr

b) S
Comr

c) In
Syste
UL 6
Safet

1.4 These
covered by t
60065; or thq
Safety Requ

1.5 These

equipment, ot classified as telecommunications-equipment accessories, that may be ca

telecommuni

requirements do not cover telephone equipment such as telephone._answs
lephone instruments, telephone dialers, cordless phones, key systems,land g
uipment that is covered by the Standard for Information Technology, Equipme
eral Requirements, UL 60950-1, or the Standard for Audio/Video, Infq
on Technology Equipment — Part 1: Safety Requirements, UL 62368-1.
do not cover:

ephone protectors that are covered by the Standard,for Protectors for Pair
nunications Circuits, UL 497, and

bcondary protectors that are covered by .the:Standard for Secondary H
nunications Circuits, UL 497A.

ormation Technology and Communications Equipment Cabinets, Enclosu

ring devices,
rivate-branch
nt — Safety —
rmation and
Also, these

ed-Conductor

rotectors for

e and Rack

ms are investigated to the Standard forInformation Technology Equipment — Safety — Part 1,

DO50-1 or Audio/Video, Information *and Communication Technology Equipm
Requirements, UL 62368-1.

requirements do not cover receiver/transmitter-type devices. Equipment o
he Standard for Audio, Video and Similar Electronic Apparatus — Safety Requ
Standard for Audie/\Video, Information and Communication Technology Equipn
rements, UL 62368>1.

requirements may be used, directly or by reference, to investigate port

cations:network, insofar as they may be applicable to such equipment.

ent — Part 1:

this type is
irements, UL
nent — Part 1:

ons of other
nnected to a

1.6 These

H £ ol 4 H =i N ot dad 1N eq| H o1l
CUUNTITICTIS UU TIUL CUVET WiITTOo Adlfu LAUITO TTITTIUTU (U UC PTTITIATITTIUy Totalt

in accordance with Article 800 of the National Electrical Code, ANSI/NFPA 70.

2 General

21

211

Components

in a building

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:
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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.

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

2.2.1 Value
approximate

2.2.2 Unles
mean-square

2.3 Undate

2.3.1 Anyu
be interpreteq

3 Glossary
3.1 Forthe

3.2 COMM

voltage betws
Voltage.

3.3 DIFFER

measurement

5 stated without parentheses are the requirement. Values in parentheses,are e
nformation.

s otherwise indicated, all voltage and current values mentioned in this stand
(rms).

 references

ndated reference to a code or standard appearing in the requirements of this s
as referring to the latest edition of that code orstandard.

burpose of this standard the following definitions apply.

DN MODE VOLTAGE — Whenapplied to telecommunications leads, this term
ben any conductor or conpection point and earth ground. Also referred to as

ENTIAL MODE-VOLTAGE — When applied to telecommunications leads, this t

the voltage bétween any cenductors or connection points excluding those connected to earth

referred to as|

3.4 ELECT
damage orin

Metallic Voltage.

RICAL-ENERGY — HIGH-CURRENT LEVELS (POWER SUPPLIES) — The
uryste’persons (other than by electric shock) from available electrical energy is ¢

Xplanatory or

ard are root-

tandard shall

refers to the
Longitudinal

erm refers to
ground. Also

capability for
onsidered to

exist when, b
there exists a

$ L ey A PN H $+ ol A +ol vt bat L ey £ AEE
“LWoTIT A nve pdadrt dariua art CIUJGUCIII. U auTmiciar part Ul yTUwWwToTIT TTvVe parto Ut Uit

potential of 2 volts or more and either:

a) An available continuous power level of 240 volt-amperes or more or

b) A reactive energy level of 20 joules or more.

rent polarity,

For example, a tool (or other metal) short-circuiting a component is capable of posing a risk of fire, electric
shock, or injury to persons (burns) when enough energy is available at the component to vaporize, melt, or
more than warm the metal.

3.5 ENCLOSURE - The word "enclosure" refers only to parts that house or cover:

a) Uninsulated live parts that involve a risk of electric shock or
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b) Parts that involve a risk of fire, electrical energy/high-current levels, or injury to persons.

An enclosure may be an integral part of a component, a separate item or part of an outer cabinet.

3.6 FIXED OR STATIONARY EQUIPMENT — Equipment that is not easily moved, and is intended to be
moved from one place to another only when de-energized. Fixed equipment is usually fastened or secured
to the building.

3.7 GROUND - A conducting connection, whether intentional or otherwise, between electrical circuits or
electrical equipment and either the earth or some conducting body that serves in place of the earth.

3.8 GROUN
between an ¢

3.9 LONGI
3.10 META

3.1 NETW
of 56.5 volts
equipment ¢

nt and earth.

lectrical circuit or electrical equipme
FUDINAL VOLTAGE — See 3.2, Common Mode Voltage.

| | IC VOLTAGE — See 3.3, Differential Mode Voltage.

DC or less, unless the source impedance is above the’range of 300 — 16
pbnnected to a single tip and ring pair, alerting andest voltages higher than 4

generally int¢rmittent and will be present over less than 1 percent’of the usage of the equi

telecommuni
or operate a
peak-to-grou

3.12 NONJ
telephone pr
the breakdo
fuse link or b

3.13 PORT
hand. Portab

3.14 PROLO
in residential

3.15 PROT|
output side ¢

cations equipment, such as PBX and Key systeims, may have a greater percen
a higher voltage (such as T type lines)]. Maximum ring voltages may not exc
nd or 300 volts peak-to-peak.

PROTECTED SIDE — The portion. of,the loop circuit that rests on the prim
btector installed by the operating telephone company. The fault current limitatio
vn voltage characteristics of the-primary protector and its coordinated fusing
ridle wire) with which the protector is intended to be used.

ABLE EQUIPMENT — Equipment that is easily moved and can be carried or
le equipment is usually hand-held or hand-supported.

UCT - This term refers to all types of telephone equipment and appliances like
commergcial,-and industrial environments.

ECTED*SIDE — Refers to that portion of the loop circuit that is connected to the
f.the-primary telephone protector and is limited to short and long term current

ahor otherwise,

ORK OPERATING VOLTAGES - Telecommunications networks normally opergte at voltages

D0 ohms. For
b6.5 volts are
ment. [Some
age of usage
bed 200 volts

ary side of a
N is subject to
system (e.qg.,

conveyed by

ly to be used

secondary or
requirements

for secondary

4 t3
MIULCULUTO.

3.16 RISK OF ELECTRIC SHOCK - The risk that a person encounters when exposed to live uninsulated
parts of a product that have a voltage and current sufficient to cause an electric shock, as defined in
Accessibility and Electric Shock, Section 8.

3.17 RISK OF FIRE — The risk that a fire may occur as a result of equipment or component failure or the
application of specified test conditions. A risk of fire is considered to exist at any component unless an
investigation of the circuit delivering power to that component complies with the power limitations criteria
cited in this standard.

3.18 RISK OF INJURY TO PERSONS — A risk of injury to persons is considered likely to occur when one
or more of the following conditions exist:

a) Sharp edges, burrs, or projections are present that can cause injury during use or servicing.
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b) The stability of a product is such that it can cause injury to persons. See Stability, Section 22.

¢) Uninsulated live parts involving a risk of electrical-energy/high-current levels are accessible to
personnel. See Accessibility and Electric Shock, Section 8.

d) Contact with accessible live parts can cause an involuntary reaction that is a risk of injury. See
Accessibility and Electric Shock, Section 8.

3.19 TELECOMMUNICATIONS — Any transmission or reception of information such as signals, images,
writing, or sounds, by electronic means.

3.20 TELECOMMUNICATIONS EXTENSION CORD - A telecommunications line cord that has a male
connector onone end and a female connector on the other end.

3.21 TELECQ
telecommuni
within the loo
plug-in arrang

3.22 TELE(
for communid

a) The¢ mains system for supply, transmission and distribttion of electrical power,

teleco
b) Cal

c) Inte

Examples of
network; an |
similar to the

3.23 TELE
have an en
communicatig

OMMUNICATIONS LINE CORD - The flexible cord used to connect a telephon
ations device to the telecommunications line at the network interface-or conn
D circuit. The cord may have male locking-type modular connectorsior’one or bg
ement or may have spade terminals on either or both ends for screw-type conne

LOMMUNICATIONS NETWORK — A metallically terminated transmission med
ation between equipment that may be located in separate buildings, excluding:

mmunications transmission medium;

le distribution systems; and

rconnecting circuits of information techiology equipment.

telecommunications networks.@re a public switched telephone network; a
htegrated Services Digital Network (ISDN); and a private network with electrig
hbove.

b set or other
bcting blocks
th ends for a
bctions.

um intended

if used as a

public data
al interfaces

COMMUNICATIONSYNETWORK INTERFACE DEVICE — A piece of equipm
closure that provides a point of interconnection between the telepho

ent that may
e company
subscriber's

ns network facilities and terminal equipment, protective apparatus or wiring at
premises. The network interface or demarcation point is located on the subscriber's side of the telephone
company's protector, or/what has been determined to be the equivalent, in cases where th¢ protector is
not used, as |provided.under the local telephone company's reasonable and nondiscriminafory standard
operating pragtices» The network interface enclosure may use compatible telephone protectors within the
unit.

3.24 TELECOMMUNICATIONS (TELEPHONE) EQUIPMENT — A device intended to be connected to a
telecommunications network and used for receiving information or transmitting information, or both, along
the network.

3.25 TELEPHONE FIELD-WIRING TERMINAL — Any terminal to which a telephone circuit can be
connected by an installer in the field is a telephone field-wiring terminal unless the wire is provided as part
of the product and installed within the factory. A telephone field-wiring terminal may consist of a screw-type
terminal, quick-connect insulation stripping system, wire wrap terminal, or plug/jack arrangement.

3.26 TELEPHONE LOOP BRANCH CIRCUIT — The circuit that connects telephone equipment to the
network interface. For simple wiring, this is a single pair of conductors per circuit. For system wiring, this
may consist of multipair conductors. The telephone loop circuit may be branched at a junction point,
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usually contained in a cross-connect terminal block, network interface device or assembly, or telephone
outlet terminal block.

3.27 TOOL - Any means, other than manual manipulation, needed to open an enclosure of a device.

3.28 USER'S ACCESS AREA — All external surface areas and all internal areas that can be entered
without the use of a tool, and all areas that the user is instructed to enter regardless of whether or not tools
are needed to gain access.

3.29 USER SERVICING - Any form of servicing that can be performed by personnel other than those
who are trained to maintain the equipment. User servicing is limited to user's access area. Some
examp|es of yser cnr\/ir\ing are-

a) The installation of accessories by means of separable connectors such as modulgr connectors,
attachment plugs and receptacles.

b) ThHe changing or replacement of accessory boards, lamps, fuses}iand resetling of circuit
breakers.

CONSTRUCITION
4 General

4.1 A communications-circuit accessory shall be constructed so that it will be durable for its intended
installation apd use, as determined by compliance with the performance requirements of this [standard.

4.2 A product shall use materials that have been deemed acceptable for the partigular use, as
determined Ry the performance requirements of this standard.

4.3 Metals ghall not be used in such combination as to cause galvanic action that will incregase the risk of
fire, electric ghock, or injury to persons:

4.4 When breakage or deterioration of a part such as an enclosure, a frame, a guard, of the like can
result in a rigk of injury to pergons, the part shall be constructed to meet the demand of expected loading
conditions.

5 Product Assembly

5.1 Exceptl|as\specified in 5.2, a product shall be factory-built as a complete assembly and shall include
all the essential’‘components necessary for its intended function when installed (used) as intended. The
product may be shipped from the factory as two or more subassemblies.

5.2 A product may be shipped from the factory unassembled, or disassembled to the degree necessary
to facilitate shipment, when all of the following conditions are met:

a) All of the parts are furnished by the manufacturer;

b) Upon assembly, grounding continuity is provided where required between the field-assembled
components;

¢) The product is constructed so that the field assembly can be accomplished without requiring
drilling, cutting, threading, or any other alteration other than the attachment of field-installed
electrical conduit or raceway;
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d) The relationship between separate parts is established at the time of manufacture, and is not
dependent upon installation personnel;

e) Detailed step-by-step installation instructions are packed with the product, or in the case of

multiple product assembly, an installation practice may be used;

f) Protective guards and other features intended to reduce the risk of fire are factory installed
wherever possible.

6 Enclosure

6.1 General

6.1.1

product is likgly to be subjected during intended use without increasing the:

a) Ri

of fire, electric shock, or injury to persons due to total or partial{collapse,
reduction of spacings to less than required and

b) Lodsening, displacement, or exposure of parts, or other defects.

An enclosure shall have the strength and rigidity necessary to resist the abuses to which the

vith resulting

6.1.2 An englosure or guard of metal shall have a minimum thickness as specified in Tablg 6.1 or Table
6.2, whichevgr applies.

Table 6.1
Minimum thickness of sheet metal for electricakenclosures — carbon steel or stainless steel

With supporting-frame or equivalent
Without supporting frame® reinforcing® Minimum thickness
Maximum width,” | Maximum length,® | Maximum width,® | Maximum length,® Uncoated, Mletal coated,
cm (incles) cm (inches) cm (inches) cm (inches) mm (inch) mm (inch)
10.2 ap Not limited 15.9 6.25 Not limited 0.51 0.020° 0.58 0.023¢
12.1 4.15 14.6 5.75 171 6.75 21.0 8.25
15.2 6.0 Not limited 24 1 9.5 Not limited 0.56 0.026¢ 0.74 0.029¢
17.8 70 22.2 8775 25.4 10.0 31.8 125
20.3 8p Neot limited 30.5 12.0 Not limited 0.81 0.032 0.86 0.034
22.9 9p 29.2 1.5 33.0 13.0 40.6 16.0
31.8 1215 Not limited 495 19.5 Not limited 1.07 0.042 1.14 0.045
35.6 140 457 18.0 53.3 21.0 63.5 25.0
45.7 18.0 Not Timited 68.6 27.0 Not Timited 1.35 0.053 1.42 0.056
50.8 20.0 63.5 25.0 73.7 29.0 91.4 36.0
55.9 22.0 Not limited 83.8 33.0 Not limited 1.52 0.060 1.60 0.063
63.5 25.0 78.7 31.0 88.9 35.0 109.2 43.0
63.5 25.0 Not limited 99.1 39.0 Not limited 1.70 0.067 1.78 0.070
73.7 29.0 91.4 36.0 104.1 41.0 129.5 51.0
83.8 33.0 Not limited 129.5 51.0 Not limited 2.03 0.080 2.13 0.084
96.5 38.0 119.4 47.0 137.2 54.0 167.6 66.0
106.7 42.0 Not limited 162.6 64.0 Not limited 2.36 0.093 2.46 0.097
119.4 47.0 149.9 59.0 172.7 68.0 2134 84.0
132.1 52.0 Not limited 203.2 80.0 Not limited 2.74 0.108 2.82 0.111

Table 6.1 Continued on Next Page
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Table 6.1 Continued

Without supporting frame?

With supporting frame or equivalent
reinforcing®

Minimum thickness

Maximum width,” | Maximum length,® | Maximum width,® | Maximum length,® Uncoated, Metal coated,
cm (inches) cm (inches) cm (inches) cm (inches) mm (inch) mm (inch)
152.4 60.0 188.0 74.0 2134 84.0 261.6 103.0
160.0 63.0 Not limited 246.4 97.0 Not limited 3.12 0.123 3.20 0.126
185.4 73.0 228.6 90.0 261.6 103.0 322.6 127.0

® The width is t
enclosure may

¢ For panels wh

d Sheet steel fo
thickness wher

et with single formed flanges (formed edges),

reinforcing may be accomplished by designs that will produce a structure which is as rigid as one built with a frame
channels. Congtruction considered to be without supporting frame includes:

1) Single she

2) A single shpeet which is corrugated or ribbed, and

3) An enclostlire surface loosely attached to a frame, for example, with spring clips.

limited to the dimensions specified unless the side in question is provided with a flange at least 12.7 mm (1/2 inch)

@ A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal which is rigidly attached to and has
essentially the same outside dlmen3|ons as the enclosure surface and which has sufﬁment tor5|onal r|g|d|ty to resist the bending

ve equivalent
bf angles or

e smaller dimension of a rectangular sheet metal piece which is part of an en¢losure. Adjacent surfgces of an
have supports in common and be made of a single sheet.

ich are not supported along one side, for example, side panels of boxes the length of the unsupported side shall be

ide.

I an enclosure intended for outdoor use (rain resistant) is required'to/be not less than 0.91 mm (0.03p inch) in
zinc coated and not less than 0.81 mm (0.032 inch) in thickness‘when uncoated.

Minimym thickness of sheet metal for ellca:?rliigllzenclosures — aluminum, copper, or brass
With supporting frame or equivalent
Without supporting frame?® reinforcing?

Maximum width,? Maximum length,® Maximum width,” Maximum length,® Minim{yim thickness,
cm {inches) cm (inches) cm (inches) cm (inches) mm (inch)
7.6 3.0 Not limited 17.8 7.0 Not limited
8.9 3.5 10.2 4.0 21.6 8.5 241 9.5 0.58 0.023¢
10.2 4.0 Nof limited 25.4 10.0 Not limited
12.7 5.0 15,2 6.0 26.7 10.5 34.3 13.5 0.74 0.029
15.2 6.0 Not limited 35.6 14.0 Not limited
16.5 6.5 20.3 8.0 38.1 15.0 45.7 18.0 0.91 0.036
20.3 8:0 Not limited 48.3 19.0 Not limited
241 S5 202 H-5 533 246 635 25-6 -4 0.045
30.5 12.0 Not limited 711 28.0 Not limited
35.6 14.0 40.6 16.0 76.2 30.0 94.0 37.0 1.47 0.058
45.7 18.0 Not limited 106.7 42.0 Not limited
50.8 20.0 63.5 25.0 114.3 45.0 139.7 55.0 1.91 0.075
63.5 25.0 Not limited 152.4 60.0 Not limited
73.7 29.0 91.4 36.0 162.6 64.0 198.1 78.0 2.41 0.095
94.0 37.0 Not limited 221.0 87.0 Not limited

106.7 42.0 134.6 53.0 236.2 93.0 289.6 114.0 3.10 0.122

1321 52.0 Not limited 312.4 123.0 Not limited

152.4 60.0 188.0 74.0 330.2 130.0 406.4 160.0 3.89 0.153

Table 6.2 Continued on Next Page
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Table 6.2 Continued

Without supporting frame?

With supporting frame or equivalent
reinforcing®

(i

cm

Maximum width,”

Maximum length,® Maximum width,” Maximum length,® Minimu

nches) cm (inches) cm (inches) cm (inches) mm

m thickness,
(inch)

@ A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal which is rigidly attached to and has
essentially the same outside dimensions as the enclosure surface and which has sufficient torsional rigidity to resist the bending
moments which may be applied via the enclosure surface when it is deflected. Construction that is considered to have equivalent
reinforcing may be accomplished by designs that will produce a structure which is as rigid as one built with a frame of angles or
channels. Construction considered to be without supporting frame includes:

1) Single sheet with single formed flanges (formed edges),

2) A single sh

P The width is th
enclosure may

¢ For panels wh
be limited to thq

d Sheet steel fo
thickness when|

3) An enclosyre surface loosely attached to a frame, for example, with spring clips.

eet which is corrugated or ribbed, and

e smaller dimension of a rectangular sheet metal piece which is part of an enclosure. Adjacent surfg
have supports in common and be made of a single sheet.

ch are not supported along one side, for example, side panels of boxes, the length ‘of the unsupport
dimensions specified unless the side in question is provided with a flange at least 12.7 mm (1/2 inc}

an enclosure intended for outdoor use (rain resistant) is required to be notless'than 0.91 mm (0.03
zinc coated and not less than 0.81 mm (0.032 inch) in thickness when uneoated.

ces of an

bd side shall
) wide.

b inch) in

6.1.3 Acon
shall comply
Equipment E

the coating cannot result in the reduction of spacings or the, bridging of live parts that may pre

electric shock

6.1.4 A cor
resistant cov
polymeric mg

Weatherometfer and Tensile Test, Section'48, and the Thermal Aging and Flame Test, Section

6.1.5 A do
resettable or

be detached during servicing.

Exception No

is to operate a@s intended, need not be hinged or secured.

Huctive coating applied to a nonmetallic surface sueh as the inside surface of 3

n enclosure,

vith the appropriate requirements in the Standard for Polymeric Materials — Usg in Electrical

aluations, UL 746C, unless it can be determined by investigation that flaking

or fire.

hmunications-circuit accessory intended for outdoor use shall be provided wi
br or enclosure and shall comply with the Rain Test, Section 42. When cq
terial, rubber, or the like, the accessory shall also comply with the tests des

br or cover that is accessible from the outside of the enclosure and gives
replaceable overload protective device, shall be hinged or secured such that it

1: A dobr-or cover that, by its function or size, obviously must be in place whe

or peeling of
sent a risk of

h a weather
nstructed of
cribed in the
44.

access to a
is unlikely to

h the product

Exception Ng

.'2) When a product complies with the requirements in Accessibility and El

petric Shock,

Section 8, with the door or cover removed, the door or cover need not be hinged or secured.

6.2 Enclosure top openings

6.2.1

An enclosure top opening or an opening directly over an uninsulated live part involving a risk of fire,

electric shock, or electrical-energy/high-current level, shall not exceed 4.8 mm (0.19 inch) for any
dimension unless the configuration is such that a vertically falling object cannot fall into the unit and
contact an uninsulated live part. See Figure 6.1 for examples of top enclosure designs which may be used.
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6.3 Enclosure side openings

6.3.1

Figure 6.1
Cross sections of top-cover designs

—

ECS00 VERTICAL OPENINGS

An o

a) Not exceed 4.8 mm (0.19 ineh) in any dimension; or

b) Be

examples of louver designs which may be used); or

c) Be
no hd
energ

SLANTED OPENINGS

1 [
L

ening in the side of the enclesure shall:

provided with louvers shaped to deflect an external falling object outward (see

located and:sized so that objects that may be present cannot fall into the unit 3
rizontal  velocity) onto uninsulated live parts involving a risk of fire, electric sho
y/high=current levels or injury to persons.

Figure 6.2 for

nd drop (with
ck, electrical-
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Figure 6.2
Louvers
INSIDE \ OUTSIDE
OUTWARD PROJECTION
INSIDE \ OUTSIBE
EC310 INWARD “PROJECTION

6.3.2 When|a portion of a side panel falls within the area traced out by the 5-degree angle |n Figure 6.3,

that portion ¢
6.4.2.

f the side panel shall be investigated as a bottom enclosure in accordance w

ith 6.4.1 and
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Figure 6.3
Enclosure bottom

$2600

A — The entire component under which an enclosure (flat or dished with or without a lip or other raised edge) o honcombustible
material is to be provided. The sketch is of an acceptably enclosed component with ventilation openings shown that the enclosure is
required only for those openings through which flaming parts may be emitted. When the component or assembly does not have its
own noncombustible enclosure, the area to be protected is the entire area occupied by the component or assembly.

B — Projection of the outline of the area of A that needs a bottom enclosure vertically downward onto the horizontal plane of the
lowest point on the outer edge D of the enclosure.

C — Inclined line that traces out an area on the horizontal plane of the enclosure. Moving around the perimeter of the area B that
needs a bottom enclosure, this line projects at a 5 degree angle from the line extending vertically at every point around the perimeter
of A and is oriented to trace out the largest area; except that the angle may be less than 5 degrees when the enclosure bottom
contacts a vertical enclosure or side panel, or when the horizontal extension of the enclosure B to D exceeds 152 mm (6 inch).

D — Minimum outline of the enclosure, except that the extension B to D need not exceed 152 mm (6 inch), flat or dished with or
without a lip or other raised edge. The bottom may be flat or formed in any manner provided that every point of area D is at or below
the lowest point on the outer edge of the enclosure.
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6.4 Enclosure bottom openings

6.4.1 The bottom of an enclosure shall consist of a complete or partial bottom enclosure under a
component, groups of components, or assemblies, as shown in Figure 6.3, that complies with the
ventilation opening requirements in 6.4.2 unless a test demonstrates that the bottom enclosure provided
contains flames, glowing particles, and the like when all combustible material in the interior is ignited. The
test procedure shall be conducted in accordance with the Limited Short-Circuit Current and Abnormal
Operation Tests described in the Standard for Protectors for Paired-Conductor Communications Circuits,
UL 497.

Exception No. 1: Units may have openings without limitation on their size and number in areas that
contain only_wires, cables, plugs, receptacles, and impedance-protfected and thermally-protected
assemblies oh the protected side of a primary protector.

Exception No| 2: A product intended to be mounted on a concrete floor or other noncombustible surface is
not required tp be provided with a bottom enclosure when marked in accordance wjth’45.10.

6.4.2 Ventilgtion openings may be provided in the bottom of an enclosure under materialg that are not
rated V-1 or lg¢ss flammable in accordance with the Standard for Tests for‘Elammability of Plastic Materials
for Parts in Devices and Appliances, UL 94, when the openings are cofstructed so that materials do not
fall directly from the interior of the unit. Other bottom opening constfuctions which may be uged are those
that incorporgte a perforated metal plate as described in Table \6/3, or a galvanized or sfainless steel
screen having a 14 by 14 mesh per 25.4 mm (1 inch) constructed-of wire with a diameter of 0{4 mm (0.018
inch) minimum. Other constructions are not prohibited from¢bging used when they comply with the Limited
Short-Circuit,|Abnormal Operation and Glow-Mode Heating Tests described in the Standard for Protectors
for Paired-Copductor Communications Circuits, UL 497,

Table 6.3
Perforated metal plates
Minimum spacing of holles center to
Minimhum thickness, Maximum diameter of holes, center,
mm (inch) mm (inch) mm (inch)
0.66 0.026 1.14 0.045 1.70 0.067
0.66 0.026 1.19 0.047 2.37 0.093
0.81 0.032 1.91 0.075 3.18 0.125
0.91 0.036 1.60 0.063 2.77 0.109
0.91 0.036 1.98 0.078 3.18 0.125

7 Materials

7.1 Communications-circuit accessories that use polymeric materials to enclose, support, or indirectly
support current-carrying parts or live parts shall comply with the requirements for the flame class indicated
in Table 7.1 and in accordance with the Standard for Tests for Flammability of Plastic Materials for Parts in
Devices and Appliances, UL 94.

Exception: When the material does not comply with the requirements of the specified flame class, it shall
comply with the requirements in the Thermal Aging and Flame Test, Section 44.
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Table 7.1
Flame classes for communications-circuit accessories
Protection status? Type of use Required flame class

Protected Enclosure V-0

Protected Support V-0

Protected Support within enclosure V-2

Protected Indirect support HB

Nonprotected Enclosure 5VA

Nonprotected Support 5VA

Nonprotected Suppart within enclosiire \/.D

Nonprotected Indirect support HB

@ Protection status pertains to the circuit location of the accessory with respect to the primary telephone protector cpmplying with

the Standard for Protectors for Paired-Conductor Communications Circuits, UL 497. A nonprotected statusindicatgs that the

accessory is Igcated between the outside plant and primary protector. When the product is located op-the protected side of the

primary protecjor, it then carries a protected status.
8 Accessibility and Electric Shock
8.1 Any product designed to be installed with exposed conductive/parts shall be tested uding the blunt-
end accessibility probe shown in Figure 8.1. No contact between-the probe and the exposed conducting
part shall ocgur.

Exception: A
a) Re
b) Ol

communications service.

c) Eq
provig

product installed in the following locations need not comply with this requiremen
Stricted areas accessible to trained service personnel or trained users only.
tside plant terminal equipment owned and serviced by the operating company,

Lipment located on subscriber premises, but owned and serviced by the operal
ling the communications Service, and requiring special tools for access to the pra

providing the

ting company
bauct.
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6.35mm R
(0.25 inch)

Figure 8.1
Blunt-end accessibility probe

5

25.4mm
1.0 inch

&

101.6mm
(4.0 inches)

114.3mm

S3252

The surface of tl
constructed of a

8.2 To dete
41.

9 Mechanig

9.1 A prody
intended ope

9.2 A switd
similar compd

(4.5 inches)

e conical portion of the probe shall be tangent to the_surface of the spherical tip and this entire
metallic conducting material.

mine compliance with 8.1, thesproduct shall comply with the Blunt-End Probe

al Assembly

ct shall be assembled so that it will not be affected adversely by vibration r
ation, such as may result from operation of motors or similar products producing

h, fusehoelder, lampholder, attachment-plug receptacle, motor-attachment p
nentsshall be mounted securely and shall not turn.

+h

portion shall be

Test, Section

bsulting from
vibrations.

ug, or other

Qauialh o
VVItCTT

Exception No-

kbl follaoiaine A
USSToTC,—tTCTUNMOWITTY U

UITTo |V

a) The switch shall be of a plunger, slide, or other type that does not tend to rotate when operated
(a toggle switch is considered to be subject to forces that tend to turn the switch during intended
operation of the switch).

b) The means for mounting the switch makes it unlikely that operation of the switch may loosen it.

¢) The spacings are not reduced below the minimum values when the switch rotates.

d) The intended operation of the switch is by mechanical means rather than by direct contact by
persons.
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Exception No. 2: A lampholder of the type in which the lamp cannot be replaced, such as a neon pilot or
indicator light in which the lamp is sealed in a nonremovable jewel, may turn when rotation cannot reduce
spacings below the minimum value.

9.3 Friction between surfaces shall not be used for securing the position of the parts mentioned in 9.2. A
lock washer may be used as a means to secure the position of a device having a single-hole mounting
means.

9.4 A rotating part that by loosening presents a risk of fire, electric shock, electrical-energy/high-current
levels, or injury to persons shall be assembled so that the direction of rotation tends to tighten the means
that hold the rotating part in place.

Exception: Alkeyed part, a press fit, a part locked in place with a pin, or means determined’gquivalent can
be used to hold a rotating part in place.

10 Protectjon Against Corrosion

10.1 Iron and steel parts shall be protected against corrosion by enamelling,,galvanizing, plating, or other
means detemmined to be equivalent, when corrosion of the unprotected“parts can result in|a risk of fire,
electric shock, or injury to persons.

Exception No. 1: Surfaces of sheet-steel and cast-iron parts within an enclosure need nof be protected
against corrgsion when oxidation of the metal due to exposure. to air and moisture is not likely to weaken
the parts solas to result in a risk of fire, electric shock, orinjury to persons. The thickness| of metal and
temperature jare also to be considered.

Exception N¢. 2: Bearings, laminations, or minar@arts of iron or steel, such as washers, scfews, and the

11.1.1  Aling, extension, or-distribution cord or a coiled handset shall use wire suitable for the application
and shall comply with applicable flame test requirements in the Standard for Thermopldstic-Insulated
Wires and Cables, UL 83:

11.2 Strainrelief

11.21 Me t through the
cord-entry hole when such displacement can result in damage to the cord or exposure of the cord to a
temperature higher than that for which the cord is rated or can reduce spacings, such as to a metal strain-
relief attachment, below the minimum values.

11.2.2 A telecommunications cord of any type shall be provided with means to keep tension on the cord
from being transmitted to terminals, splices or wiring within the product. The strain-relief means provided
shall comply with the Strain-Relief Test, Section 26.

11.3 Bushings

11.3.1 At the point at which a telecommunications cord passes through an opening in a wall, barrier, or
the overall enclosure, there shall be a smooth, rounded bushing or the equivalent that shall be secured in
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place, or a smooth, rounded surface against which the cord can bear. When other than a jacketed cord is
used and the wall or barrier is of metal, an insulating bushing shall be provided.

11.3.2 When the cord hole is in porcelain, phenolic composition, soft rubber, neoprene, or another
nonconducting material determined to be acceptable, a smooth, rounded surface is considered equivalent
to a bushing.

11.3.3 Ceramic materials and some molded compositions are not prohibited from being used for
insulating bushings.

11.3.4 Vulcanized fiber is not prohibited from being used for insulating bushings when the bushing is not
less than 1.2-mm (QIRA |nr~h) thick _and is formed and secured-in plnr\n so-that-it-will-not-be adverse'y

affected by cgnditions of ordinary moisture.

11.3.5 A separate soft-rubber, neoprene, or polyvinyl chloride bushing is not prohibited from being used
on a cord where the cord enters the frame or enclosure when:

a) Thg bushing is not less than 1.2 mm (3/64 inch) thick and

b) Thg bushing is so located that it will not be exposed to oil, grease, oil vapor, or other substances
that can have a deleterious effect on the compound used.

11.3.6 A bushing of any of the materials mentioned in 11.3.2 can be used on a cord apywhere in a
product wher it is used in conjunction with a type of cord forwhich an insulating bushing is |not required.
The edges of|the hole in which such a bushing is used shall*be free from burrs, fins, and other conditions
that could damage the bushing.

12 CurrentiCarrying Parts

12.1  Currerjt-carrying parts shall be of silver, copper, a copper alloy, stainless steel, alumifum, or other
material detefmined acceptable for the application.

12.2 Bearings, hinges, and the like are not to be used as current-carrying parts.
13 Internal Wiring
13.1 General

13.1.1  The wiring-and connections between parts of a product shall be protected or enclosed, or shall be
in a cord or cable’that has been determined acceptable

13.1.2 Internal wiring shall be routed and secured so that the wires and electrical connections are not
likely to be subjected to stress or mechanical damage.

13.1.3 A hole through which insulated wires pass in a sheet-metal wall within the overall enclosure of a
product shall be provided with a smooth, rounded bushing or shall have smooth, rounded surfaces upon
which the wires may bear.

13.1.4 Internal wiring shall be for use with the intended application, with respect to temperature, voltage,
and exposure to oil, grease, solvents, acids and other conditions of service to which the wiring is likely to
be subjected.

13.1.5 When internal wiring is likely to be exposed to moisture, including any condensation resulting from
operation of the product, the wiring shall be determined acceptable for such exposure.
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13.1.6 Flexing, vibration, impact, or other movement of wiring and any supplementary wire insulation
during intended use, including user servicing, shall not reduce the wire insulation or the wire termination
integrity.

13.1.7 Metal clamps and guides used for routing stationary internal wiring shall be provided with smooth,
rounded edges. Auxiliary nonconducting mechanical protection shall be provided:

a) Under a clamp at which pressure is exerted on a conductor and not contacting the overall braid

and

b) On

any wire or wires that are subject to motion.

13.1.8  Wirg
moving parts

13.1.9 Insd
enclosure of

s shall be routed away from sharp edges (such as those found on screw thread
, and the like, that can damage the wire insulation.

lated wires may be bunched and passed through a single opening in ‘a metal V
the product.

13.2 Splices and connections

13.2.1 Al

soldered co
loosening of
vibration whe

splices and connections shall be mechanically securé and shall be bonded
nection shall be made mechanically secure before™ being soldered, when
the connection can result in a risk of fire or electric shock. Consideration shg
n investigating electrical connections. Pressure wire connectors may be used.

5, burrs, fins),

vall within the

electrically. A

breaking or
Il be given to

13.2.2 A gplice shall be provided with insulation\equivalent to that of the wires involved when
permanence|of spacing between the splice and othermetal parts cannot be maintained.
13.2.3 In determining whether or not splice insulation consisting of coated-fabric, thermoplastic, or other

type of tape
dielectric pro

13.24 Wh
strands of
accomplishe

perties, and heat- and moisture-resistant characteristics.

bn stranded internalwwiring is connected to a wire-binding screw, there shall
vire that can centact other uninsulated live parts or dead-metal parts.
by use of pfessure terminal connectors, soldering lugs, crimped eyelets,

strands of th¢ wire togethér, or other means that have been determined to be equivalent.

pr tubing is acceptable, consideration is to be given to factors such as mechanical strength,

be no loose

This may be

soldering all

14 Interconnecting.Cords and Cables

14.1 Geneifal

14.1.1  Flexible-cord or -cable assemblies used for external interconnection between sections of a
product, or between products, shall be provided with strain relief and bushings in accordance with Section
1.

14.1.2 Inserting a male connector in a female connector other than the one intended to receive it,

misalignment of male and female connectors, and other manipulations of parts that are accessible to the
user shall not result in a risk of fire, electric shock, or injury to persons.

14.1.3 Connectors provided on interconnecting cords and cables shall comply with the requirements in

Accessibility

14.1.4
system shall

and Electric Shock, Section 8, with the connector out of its receptacle.

be determined acceptable for the application.

Interconnecting cables and external wiring containing Class 3 circuits provided as part of a


https://ulnorm.com/api/?name=UL 1863 2019.pdf

22

UL 1863

OCTOBER 14, 2019

14.1.5
acceptable fo

r the application.

14.2 Separation of circuits

14.2.1

Interconnecting cables and external wiring containing telephone circuits shall be determined

Field-wiring telephone terminals or connectors for communication circuits shall not be in a wiring

compartment, box, or other area with conductors or terminals for Class 1 circuits. Field-installed
conductors shall be secured so that they cannot contact uninsulated live parts, field-installed wiring, or
factory-installed wiring of any other circuit.

Exception No. 1 This requ1rement does not apply when a solid (unp/erced) part/t/on permanently secured

in place, is prg

live parts of a

Exception N¢.

connections 1
holes for the
or pierced pa

Exception Noj
a) Pro
b) Sud

¢) Cor

Exception No
connected to
for the variou|
risk that the d
necessary an
terminals, it

terminals tha
terminals opf
for wiring the
terminals thaf

a) En
intend

y other CIrcun‘

2: In units for which field connections for some applications are\Adiffer
or other applications, a removable solid partition or a permanent partition in wh
bassage of conductors is not prohibited from being used. Instructions for use of]
tition are to be a permanent part of the unit.

3: Instead of a partition, a wiring diagram may be provided on or with the unit v
vision is made for routing all conductors;
h routing is clearly and completely shown by the diagram; and

hplete wiring instructions accompany the diagram.

4: Separation of some field-installed’conductors from others and from uninsulg
different circuits can be accomplished by arranging the location of openings in 1
5 conductors (with respect to thesterminals or other uninsulated live parts) so th
onductors or parts of different Circuits can be intermingled. When no more open
e provided in the enclosure for wiring of the unit and each opening is oppd
s to be assumed in determining compliance with the requirement for the 3

conductors entering\the enclosure through any such opening will be connectg
osite that opening.)When more openings than are necessary are provided in {
unit, it is to be assumed in determining compliance with the requirement for the
conductorswill:

er the\enclosure through openings that are not opposite the terminals to wih
ed.fo be connected and

conductors and

ent from the
ich there are
a removable

hen:

ted live parts
he enclosure
at there is no
fngs than are
site a set of
eparation of
d only to the
he enclosure
separation of

ich they are

b) Touch insulated conductors and uninsulated live parts of circuits other than their own.

14.2.2

In determining whether a unit complies with the requirements in 14.2.1, the unit is to be wired as

intended in the field. Slack is to be left in each conductor within the enclosure, and care is to be used in

stowing the sl

ack in the compartment.

14.3 Terminals and connectors

14.3.1
requirements

in Accessibility and Electric Shock, Section 8.

External circuit connectors provided as part of the equipment shall comply with the applicable
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15 Insulating Material

15.1  Uninsulated live parts involving a risk of fire, electric shock or electrical-energy/high-current levels,
shall be mounted on porcelain, phenolic composition, or other material that has been determined
acceptable for the application.

15.2 Vulcanized fiber may be used for insulating bushings, washers, separators, and barriers, but not as
the sole support for uninsulated live parts when shrinkage, current leakage, or warpage can introduce a
risk of electric shock or fire. Thermoplastic materials used for the direct or indirect support of uninsulated
live parts involving a risk of fire, electric shock or electrical-energy/high-current levels shall comply with the
requirements in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

15.3 Moldsg
operation.

154 Anins
means more

hold the tubing in place. Heat shrink tubing may be used where a sharp edge or point is not in

16 Printed

16.1 A pri
Boards, UL 7

16.2 A res
printed-wirin
fire by a forc

16.3 Consi

provides me
board.

16.4 A prin

Tests for Flagnmability of Plastic Materials for Parts in Devices and Appliances, UL 94, as follg

a) V-

wher¢ the power-capable of being delivered to an external resistor connected in

d parts shall have the mechanical strength and rigidity to withstand the stressq

ulating liner shall be evaluated with respect to its usage. Barriers shal¥be held
secure than friction between surfaces. The elasticity of tubing shallnot be depg

tWiring Board

nted-wiring board shall comply with the requirements in the Standard for H
96.

stor, capacitor, inductor, or other part that.is mounted on a printed-wiring bo
assembly shall be secured so that it cannot be displaced to cause a risk of elg
likely to be exerted on it during assembly, intended operation, or servicing of th

jeration is to be given to a barrieror a partition that is part of an enclosure asse
Chanical protection and electrical insulation of a component connected to the

ted-wiring board shall be classed in accordance with the requirements in the

) for a printed-wiring board that contains telecommunications (telephone) ne

circui
Elect

load \is-15 watts or more. The electrical measurements shall be in accord
icakMeasurement Test, Section 30.

!

s of intended

in place by a
nded upon to
volved.

Printed-Wiring

ard to form a
ctric shock or
P board.

mbly and that
printed-wiring

Standard for
WS:

twork circuits
arallel to the
nce with the

b) A minimum of V-2 for a printed-wiring board operating at normal telecommunications-network
voltage and current level and contained in a complete metal enclosure or a complete polymeric
enclosure that complies with the requirements of the 5VA flame test. When the enclosure is
restricted to the protected circuit on the secondary side of a primary protector, the enclosure shall
have a minimum flammability rating of V-0.

17 Overcurrent (Overload) Devices

171
shall not ope

n the circuit during intended use of the product.

An overcurrent device shall have a current and voltage rating not less than the load it controls, and

17.2 A protective device, the normal functioning of which requires renewal, replacement or resetting,
shall be in a readily accessible location.
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Exception: The requirement does not apply when the presence of the protective device would ordinarily be
unknown to the user of the product because of its location and the omission of reference to the device in
the operating instructions, circuit diagrams, and the like, provided with the product.

18 Spacings

18.1 The spacings between telephone field-wiring terminals of opposite polarity and the spacings
between a telephone field-wiring terminal and any other uninsulated metal part, dead or live, not of the
same polarity shall not be less than indicated in 18.2 — 18.8.

18.2 In all telecommunications circuits, the acceptability of spacings between an uninsulated live part

and any othe
Dielectric Vol

18.3 At tern
the field by m
inch) when s
polarity and t

18.4 An ing
otherwise nof
material that i

Exception No
an air spacing

Exception Ng
used for the g

18.5 When
or when am
such that the

18.6 Snap
conductors of

18.7 Wire i
shall maintain

ninal screws and studs that are factory installed and to which connections ma
eans of wire connectors, eyelets, and the like, spacings shall not be-less than
ch connectors, eyelets, and the like, are in such position that minimum spacing
dead metal — exist.

ulating lining or barrier of vulcanized fiber or similar material used where sp
comply shall not be less than 0.8 mm (1/32 inch) thick, and shall be so locat
t will not be adversely affected by arcing.

1. Vulcanized fiber not less than 0.4 mm (1/64’inch) thick may be used in con
) of not less than 50 percent of the spacing réquired for air alone.

. 2: An insulating lining or barrier may be less than 0.8 mm thick when the m3
|pplication in accordance with Insulating Material, Section 15.

ined by the

be made in
3.2 mm (1/8
S — opposite

cings would
d or of such

jjunction with

terial can be

an uninsulated live part is not'fixed in position by means other than friction betwgen surfaces,

bvable dead metal part is‘in proximity to an uninsulated live part, the construg
required minimum spacings shall be maintained with the part in any position.

br plug-in type connectors such as RJ-11 type jacks shall maintain a spacing
parts of oppaosite’ polarity of not less than 0.558 mm (0.022 inch).

nsulation~piercing terminals such as quick-connect type terminals requiring ir
a minimum 1.2 mm (3/64 inch) spacing between terminals.

tion shall be

between live

sertion tools

18.8 Wire V

ES H ] H b £ H ES ] ball H=¢ P e}
Iap <rrmials IC\;IUIIIIIH uic uot Ul a wirTtT VVIOP WU ofidair 1rianindin a 1.4 111

spacing between adjacent terminals when wired as intended.

RISK OF INJURY TO PERSONS

19 General

19.1

means shall be provided to reduce the risk.

n (3/64 inch)

When the operation and maintenance of a product by the user involves a risk of injury to persons,

19.2 When evaluating a product with regard to the requirement in 19.1, consideration shall be given to

reasonably fo

reseeable misuse of the product.
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19.3 An accessory that is made available or recommended by the manufacturer for use with the basic
product shall be included in the evaluation of the product.

19.4 The acceptability of a guard, a safety release, an interlock and the like, and whether such a device
is required, shall be determined from an investigation of the complete product, its operating
characteristics, and the risk of injury to persons. The investigation shall include consideration of the results
of breakdown or malfunction of any one component; but not more than one component at a time, unless
one event contributes to another. When the investigation shows that breakdown or malfunction of a
component can result in a risk of injury to persons, the component shall be investigated for reliability.

20 Modular Jacks

20.1 The gontact pins of a modular-type jack that are accessible without the use of_g|tool shall be
positioned, shaped, recessed, or the like to reduce the risk of injury to persons.

20.2 Compliance with the requirement in 20.1 is determined by inserting the prébe’shown |n Figure 20.1
into the operfing of the jack with a force not exceeding 4.45 N (1 Ibf), and a distance not exceeding 4.5 cm
(1.77 inches). The results do not comply when the probe cannot be withdrawn from the opening without
rotating it or applying a force to the probe of more than 4.45 N.

Figure 20.1
Rubber accessibility probe

6.9£0.5 mm dia:
(0.2740.02 .ia1)

re—— 60 mm———=

(2.36 in.)
See Note 1

Note 1: Material: Soft Rubber
Compound
Tensile strength: 80-100 psi
% Elongation: 36-50
Hardness9: 56-—786

a Hardness as determined by a
Type A Shore Durometer for
rubber hardness—

ASTM D2240

S3262A
21 Sharp Edges
21.1  An enclosure, edge, frame, projection, guard, opening, handle, or the like shall be smooth and free

from sharp edges that are capable of constituting a risk of injury to persons during intended maintenance
and use.
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Exception: A sharp edge that must be exposed to enable the product to perform its intended function is
acceptable.

21.2 For edges where the degree of sharpness cannot be determined by inspection, compliance with the
requirement in 21.1 is determined by the test procedure in the Standard for Tests for Sharpness of Edges
on Equipment, UL 1439.

22 Stability

22.1 Under all conditions of servicing and intended use after installation, a fully assembled product shall
not become physically unstable to the degree that it can result in a risk of injury to operators or service

personnel.

22.2 There
as one that is
building.

22.3 In con

unfavorable positions and wheels are to be locked or blocked. When casters are being

transport the
in their most (

22.4 A free
1.00 m (39-3
continuous d
moment. For

22.5 With r
and the like a

22.6 A free
(55.1 pound)
(56.2 Ibf) is a
the floor. For

placed in thg most unfavorable position. Separate tests may be performed when user

extensions ar

22.7 Astab
the like are o

floor standing and not intended to be secured to other units or to the floor.or oth

Hucting the tests described in 22.4 — 22.7, casters and jacks are to be placed

product and jacks are lowered after installation, the jacks@nd not the casters a
nfavorable position for the test, consistent with reasonable leveling of the produ

standing product that has an external surface (work top or ledge) at a height n
8 inches) from the floor and that is likely to be<stepped or sat upon, shall not tip
pwnward force of 800 N (179.8 Ibf) is applied to that surface at the point

e not considered likely to be stepped on or sat upon.

standing product more than .00 m (39-3/8 inches) high and weighing more
shall not tip over when a-force equal to 1/5 the weight of the unit but not mors
pplied in any directiony.except upward, at a height not exceeding 2.00 m (78-3/4
this test, all doors,)drawers, frames and the like that can be opened are to be

e different orwhen stabilizers are used in accordance with 22.7.

lizing.means is not prohibited from being used to improve stability when doors,
bened: The stabilizing means shall be automatic in operation or interlocked wheg

quirements in 22.3 — 22.7 apply to freestanding products. A freestanding product is defined

er part of the

in their most
used only to
e to be used
ct.

pt exceeding
over when a
of maximum

this test all doors, covers, gates, drawers, and the like shall be in place and closed.

pgard to the requirement in 22.4, delicate parts such as keyboards, control panels, spools,

than 25.0 kg
e than 250 N
inches) from
opened and
and service

drawers, and
n associated

with user use

23 Protection of Service Personnel

23.1

The requirements of this section apply only to products of such size and complexity that it may be

necessary for service personnel to reach over, under, across or around uninsulated electrical parts or
moving parts to make adjustments or measurements with the product energized.

23.2 An uninsulated part that involves a risk of electric shock (see Accessibility and Electric Shock,
Section 8) shall be located or guarded so that unintentional contact with the part is not likely during service
operations involving other parts of the product.

23.3 Equipment operating at telecommunications network voltages higher than the typical voltages
specified in 3.11 (for example, T-type lines) shall be provided with a marking as specified in 45.11 to warn
service personnel of the risk of electric shock.
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23.4 Required guards or barriers shall be capable of being removed and replaced with a minimum of
effort when removal is necessary for servicing the protected parts.

PERFORMA

NCE

24 General

24.1 Electronic circuits

24.1.1 The performance of electronic circuits is to be investigated by subjecting representative samples

of each rating to the tests indicated in Table 24.1 and Figure 24.1, in the sequence indicated.

Table 24.1
Required tests
Test Electronic circuits Current-carrying Enclosures
parts
Thermal Agingland Flame Test, Section 44 No Yes a
Normal Operafion Test, Section 29 Yes No No
Electrical Meagurements Test, Section 30 Yes No No
Fault Current Test, Section 25 Yes Yes No
Strain-Relief T¢st, Section 26 Yes Yes No
Dielectric Voltgge-Withstand Test, Section 31 Yes Yes Yes
Leakage Currgnt Test, Section 27 Yes Yes No
Electric Shock|Current Test, Section 28 a No No
Drop Test, Sedtion 33 a a a
Component Teimperature Test, Section 32 Yes No No
Impact Test, Section 34 No a a
Crush Test, Section 35 No a a
Heat Test, Section 37 No Yes No
Millivolt Drop Test, Section 36 No Yes No
Torque Test, Section 38 No a No
Rain Test, Secl}ion 42 No No a
Weatherometdr and Tensile Test, Section 43 No No a
Flex Test, Secfion 39 No Yes No
Pull Test, Section'40 No Yes No
Blunt-End Probe Test, Section 41 Yes Yes Yes

used, and the |

ike.

2 Indicates that these tests may be required depending on items such as intended use of the product, mounting position, materials
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Figure 24.1
Electronic circuits program

ELECTRONIC
CIRCUITS
PROGRAM

12 TOTAL
SAMPLES

|
2 SAMPLES

|
6 SAMPLES

|
3 SAMPLES

1 SAMPLE
NORMAL ELEGTRIC
BLUNT-END OPERATION FAULT CURRENT SHOCK CURRENT
PROBE TEST TEST TEST
ELECTRICAL
MEASUREMENTS LEAKAGE DROP TEST
TEST CURRENT JEST
COMPONENT DIELECTRIC
TEMPERATURE VOLTAGE- STRAIN RELIEF
TEST WITHSTAND TEST
TEST
LEAKAGE

CURRENT TEST

!

DIELECTRIC

VOLTAGE-

WITHSTAND
TEST

$33298

O G G
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24.2 Current-carrying parts
The performance of current-carrying parts is to be investigated by subjecting representative
samples of each rating to the tests indicated in Table 24.1 and Figure 24.2, in the sequence indicated.

24.2.1
Figure 24.2

Current carrying parts program

CURRENT-
CARRYING
PARTS PROGRAM
6. SAMPLES. 3 _SAMPIFS ! 6-SAMBLES. £ _SAMPLES. 1 _SAMPIF
[ T T T ]
STRAIN RELIEF THERMAL AGING MILLIVOLT TORQUE TEST BLUNT-END
TEST AND FLAME DROP TEST PROBE TEST
TEST
FAULT CURRENT HEAT TEST FLEX TEST
TEST
LEAKAGE PULL TEST
CURRENT TEST
DIELECTRIC
VOLTAGE-
WITHSTAND
TEST
3 TO 9 SAMPLES ©

3 SAMPLES

SHELF OR

SHELF OR DESK
FLOOR

3 SAMPLES

F
CRUSH TEST

3 SAMPLES _ZopragLe
P OR FIXED
DROP TEST IMPACT TEST
/ DIELECTRIC
VOLTAGE -
WITHSTAND
TEST

TEARAGE
CURRENT TEST

!

DIELECTRIC

VOLTAGE-

WTHSTAND
TEST

$33308

@ Number of samples needed depends on product's intended use.
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24.3 Enclosures

24.3.1
tests indicated in Table 24.1 and Figure 24.3, in the sequence indicated.

Figure 24.3
Enclosure program

ENCLOSURES
PROGRAM

| a
T 10 19 SAMPLES

The performance of enclosures is to be investigated by subjecting representative samples to the

| | PLASTIC
b
\~SAMPLE
| SAIA i | SAT " 3 SAMPLES\/K) SAMPLES
BLUNT-END RAIN TEST THERMAL AGING WEATHEROME TER RAIN TEST
PROBE TEST AND FLAME AND TENSILE
TEST TEST
DIELECTRIC DIELECTRIC
VOLTAGE - VOLTAGE -
WITHSTAND WITHSTAND
TEST TEST
3 SAMPLES
SHELF OR DESK SHELF OR
FLOOR
CRUSH TEST
PORTABLE
P FIXED
DROP TEST IMPACT TEST
DIELECTRIC
VOLTAGE -
WITROTANUD
TEST
$33318

@ Number of samples needed depends on product's intended use.

® Conducted only when product is intended for outdoor use.
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25 Fault Current Test

25.1

25.1.1

General

A current-carrying part such as a telephone extension cord, cable assembly, jack and plug

assembly, quick-connect terminal block, and the like and electronic telephone circuits such as half-ringer
circuits and loop disconnect circuits shall comply with the requirements of this section.

25.2 Current-carrying parts

25.2.1

25.2.2 Ato
abnormal fay

a) An
ampe

b) An
ampe

25.2.3 Whg
for testing 3
approximate
When the co
practical to }
sections of th
with a single
having a 13
in one directi
other.

25.2.4 The
wires in the

A fixed o
connected if—e
requirements.

fal of six samples are to be tested. Three samples shall be subjectedto each o
It current conditions:

open-circuit test voltage of 600 volts AC, 50 — 60 hertz, with a-short circuit currg
res, is to be applied for a period of 30 minutes.

open-circuit test voltage of 600 volts AC, 50 — 60 hertz, with a short circuit currg
res, is to be applied for a period of 5 seconds.

n testing a telephone wire or an extension card;the line or extension cord is td
s follows: a circular loop with an inside (diameter of 25 mm (1 inch) is {
y 76 mm (3 inches) from the end of the eord connected to the telecommunica
rd diameter is too large to form a circular loop of 25 mm, a loop with a diamet
P5 mm is to be formed. The loop jscto be fixed with a nonmetallic fastener

e cord do not cross within the loep. The cord is to be mounted in a vertical plan
ply of bleached cotton cheesecloth that is 28 — 30 m?/kg (14 — 15 square yar
by 11 (32 by 28) count. This€ount means that for any square centimeter there 4
pon and 11 in the other, of for a square inch there are 32 threads in one direction

test voltage is o be applied to a representative tip-and-ring pair of the smalles
cord (at the end™of the cord nearest the loop for line or extension cords), with

terminating i

25.2.5 Wh
flat and then
long cord m

a short circuit.

n testing a coiled handset cord, it is to be prepared for testing as follows: the co
extended to twice its at rest length. The ends are to be fixed with a nonmetal

ded use and
s installation

the following

nt level of 2.2

nt level of 7.0

be prepared
o be formed
ions network.
r as close as
such that the
e and draped
d/pound) and
re 13 threads
and 28 in the

5t size (AWG)
the other end

d is to be laid
ic fastener. A

25.2.6 A line or extension cord or coiled handset shall be subjected to the abnormal fault current
conditions described in 25.2.2.

25.3 Electronic circuits

25.3.1

In the case of electronic telephone circuits, each circuit or module is to be connected in

accordance with the manufacturer's installation literature and all intentional ground connections made
before the circuit is energized. Three samples of each type of electronic circuit shall be subjected to each
of the abnormal fault current test conditions described in 25.2.2.

25.3.2 The samples are to be mounted in a vertical plane and draped with a single ply of bleached cotton
cheesecloth having a count as specified in 25.2.3.
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25.3.3 Asa

result of the test:

a) There shall be no ignition, charring of the cheesecloth, or emission of flame or molten metal from
the product. Charring has occurred when the structural integrity of the threads has been destroyed

due to

a temperature rise.

b) Each sample shall withstand, without breakdown, the application of 1000 volts applied between
the conductors and foil wrapped around the entire assembly. A second application of 1000 volts is
to be applied to conductors operating at different potentials.

25.3.4 When series components of a circuit are used, the output of the circuit is to be shorted between
tip and ring when this test is conducted.

26 Strain-RIeIief Test

26.1 Acord
are exposed
assembly is ¢
the Fault Cu

splice lead shall not pull out of the plug, connector, or jack to the extehtithat bar
when subjected to the conditions specified in 26.2 and 26.3. When, after

therwise damaged and still operational, it shall comply with the applicable red
rent Test, Section 25, the Leakage Current Test, Section_27,7and the Diele

e conductors
his test, the
uirements of
ttric Voltage-

Withstand Tesgt, Section 31, as shown in Figure 24.1 and Figure 24.2.
26.2 The plug, connector, or jack is to be mounted with the cordthanging in a vertical position. A force of
50 N (11.25 Ibf) is to be gradually applied to the cord. The direction of application of the fprce is to be

varied from d
be applied for

26.3 When
sample that h

27 Leakags

27.1  When
accessible p3
shall not be n

a) 0.5
less.

b) 5.0
rms.

rectly downward to an angle of 45 degrees froninthe vertical in all directions. T
a period of 1 minute.

the strain-relief means utilizes a plasti¢, part, the test shall be repeated on ar
as been oven aged for 7 days at 70°C/(158°F) and then allowed to reach room tg

Current Test

rt and earth ground or any other accessible part, the leakage current at any ag
ore than the following values when tested in accordance with 27.2 — 27.7:

milliampere for-an ungrounded product operating at a rated voltage of 150-vq

milliamperes for an ungrounded product operating at a maximum fault voltags

he force is to

as-received
emperature.

the open-circuit potential’ is greater than 42.4 volts peak as measured between any

cessible part

It AC rms or

of 600 volts

27.2 With reference to the requirements of 27.1, leakage current refers to all currents, including
capacitively-coupled currents, that may be conveyed between exposed conductive surfaces of the
equipment and ground, or other exposed conductive surfaces of the equipment.

27.3 For this test, the sample is to be placed in the position of its intended use, electrically connected in
accordance to manufacturer's instructions and energized at the rated voltage.

27.4 All exposed conductive surfaces are to be tested for leakage currents. Leakage currents from these
surfaces are to be measured to the grounded supply conductor individually as well as collectively when
simultaneously accessible, and from one exposed surface to another when simultaneously accessible. A
part is considered to be exposed unless it is guarded by an enclosure considered to reduce the risk of
electric shock. Surfaces are considered to be simultaneously accessible when they can be readily
contacted by one or both hands of a person at the same time. For the purpose of these requirements, one
hand is considered to be able to contact parts simultaneously, when the parts are within a 10 by 20 cm (3.9
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by 7.9 inch) rectangle; and two hands of a person are considered to be able to contact parts
simultaneously when the parts are not more than 1.8 m (6 feet) apart.

27.5 When all accessible surfaces are bonded together and connected to the grounding conductor of the
system, the leakage current can be measured between the grounding conductor and the grounded supply
conductor. When exposed dead-metal parts of a product are connected to the neutral supply conductor,
this connection is to be open during the measurement.

27.6  When a conductive surface other than metal is used for an enclosure or part of an enclosure, the
leakage current is to be measured using a metal foil with an area of 10 by 20 cm (3.9 by 7.9 inch) in
contact with the surface. When the surface is less than 10 by 20 cm, 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.

27.7 The measurement circuit for the leakage current test is to be as shown in Figure 27.1.

Figure 27.1
Measuring instrument for leakage current tests

1Rssoo o
= 0.22 uF
+0.1% 10 1%
A L - (-]
Test 10K+ 0N %
Terminals ==
B
R 0.022 uF _L
500 Uy +0.1% T u(y)
+0.1%

S3991

V = Voltmeter

True r.m.s. read|ng

Uncertainty: < 2|percent

Input resistancef = \MQ

Input capacitance: < 200 pF

Frequency range: 15 Hz to 1 MHz
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U
Weighted leak t=——4
eighted leakage curren 500

27.8 Unless the meter is being used to measure leakage current from one part of a product to another,
the meter is to be connected between the accessible parts and the grounded supply conductor.

28 Electric Shock Current Test

28.1 When the open-circuit potential between any part that is exposed (accessible to contact by the
probe shown in Figure 8.1) only during user-servicing and either:

a) Earfhrground or

b) Any other exposed accessible part exceeds 42.4 volts peak, the part shallycomply with the
requirgments in 28.2 — 28.4, as applicable.

28.2 The continuous current flow through a 500-ohm resistor shall not exceed the values specified in
Table 28.1, when the resistor is connected between any part that is exposed only during user-servicing
and either:

a) Earth ground or
b) Any other exposed accessible part.

Table 281
Maximum current during operator servicing

Maximum current through a 500-ohm resistor,
Frequency, hertz? milliamperes peak
0-100 7.1
500 9.4
1000 11.0
2000 14.1
3000 17.3
4000 19.6
5000 22.0
6000 251
7000 or more 27.5

@ Linear interpolation between adjacent values may be used to determine the maximum current corresponding to frgquencies not
shown. The table applies to repetitive nonsinusoidal or sinusoidal waveforms.

28.3 The duration of a transient current flowing through a 500-ohm resistor connected as described 28.2
shall not exceed:

a) The value determined by the following equation

143
re [20?]

in which:
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T is the interval, in seconds, between the time that the instantaneous value of the current
first exceeds 7.1 milliamperes peak and the time that the current falls below 7.1
milliamperes peak for the last time and

| is the peak current in milliamperes; and

b) 809 milliamperes, regardless of duration.

The interval between occurrences shall be equal to or greater than 60 seconds when the current is
repetitive. Typical calculated values of maximum transient current duration are shown in Table 28.2.

rm containing

Table-28:2
Maximum transient current duration
Maximum |peak current (I) through 500-ohm resistor, Maximum acceptable duration (T) of wavefo
milliamperes excursions greater than 7.1.millamperes peak

71 7.26)seconds

8.5 5.58
10.0 4.42
12,5 3.21
15.0 2.48
17.5 1.99
20.0 1.64
225 1.39
25.0 1.19
30.0 919 milliseconds
40.0 609
50.0 443
60.0 341

70.0 274
80.0 226
90.0 191
100.0 164
150.0 92
200.0 61
250.0 44
300.0 34
350.0 27
4000 23
450.0 19
500.0 16
600.0 13
700.0 10
809.0 8.3

28.4 The maximum capacitance between the terminals of a capacitor that is accessible during user
servicing shall comply with the following equations:

88,000
E'"™(In E—1.26)

ford2.4<E <

400
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in which:

C =35288E13%* for 400 < E < 1000

C is the maximum capacitance of the capacitor in microfarads and

E is the potential in volts across the capacitor prior to discharge (E is to be measured 5 seconds
after the capacitor terminals are made accessible, such as by the removal or opening of an

interlocked cover, or the like).

Typical calculated values of maximum capacitance are shown in Table 28.3.

Table 28.3

Electric shock — stored energy

rofarads

Potential in Jolts, across capacitance prior to discharge Maximum acceptable capacitance in mig
1000 0.868
900 1.02
800 1.22
700 1.50
600 1.90
500 2.52
400 3.55
380 3.86
360 422
340 4.64
320 5.13
300 5.71
280 6.40
260 7.24
240 8.27
220 9.56
200 11.2
180 134
160 16.3
140 20.5
120 26.7

100 365
90 43.8
80 53.8
70 68.0
60 89.4
50 124.0
45 150.0
42.4 169.0

28.5 With reference to the requirements of 28.2 and 28.3, the current is to be measured while the

resistor is connected:

a) Between ground and each accessible part individually and
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b) Between ground and all accessible parts collectively, when the parts are simultaneously
accessible.

The current also is to be measured while the resistor is connected between one part or group of parts and
another part or group of parts, when the parts are simultaneously accessible.

28.6 With reference to the requirements in 28.5, parts are considered to be simultaneously accessible
when they can be contacted by one or both hands of a person at the same time. For the purpose of these
requirements, one hand is to be considered to be able to contact parts simultaneously when the parts are
within a 102 by 203 mm (4 by 8 inch) rectangle; and two hands of a person are considered to be able to
contact parts simultaneously when the parts are not more than 1.8 m (6 feet) apart.

28.7 Electric-shock current refers to all currents including capacitively-coupled currents,

28.8 Wher the product has a direct-current rating, measurements are to be made with the product
connected in|turn to each side of a 3-wire, direct-current supply circuit.

28.9 Currept measurements are to be made:

a) With any operating control, or adjustable control that is subject\to user operation, i all operating
positipns and

b) Either with or without a vacuum tube, separable connéector, or similar component in|place.

These measprements are to be made with controls placed in the position that causes maximum current
flow.

29 Normal|Operation Test

29.1 Electyonic circuits and modules «shall be capable of operating for all conditiong of intended
performance|when connected into the-operating telephone loop circuit in accordance with the installation
wiring diagram and supplementary information supplied with the product.

29.2 To dgtermine when am electronic circuit or module complies with the requiremenf of 29.1, two
sample units|are to be connected into a simulated telephone loop circuit and operated at eagh condition of
intended performance.

30 Electrigal Measurements Test

30.1 The input or output of an electronic telephone circuit shall not exceed the marked rating of the
product by more than 10 percent when the product is operated under the conditions of intended use and
with the product connected to normal operating voltage.

30.2 The measured voltage at the output circuit with the maximum (rated) loads applied shall be
compatible with the rating of the device or appliance intended to be connected to the circuit. To simulate an
off-hook telephone, a load resistance of 150 ohms is to be used.

30.3 To determine when an electronic circuit or module complies with the requirements of 30.1 and 30.2,
two samples of the unit or circuit are each to be connected into a simulated telephone loop circuit and
operated at each condition of its intended performance.
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31 Dielectric Voltage-Withstand Test
31.1 A unit shall withstand for 1 minute, without breakdown, the application of an essentially sinusoidal

AC potential at a frequency within the range of 40 — 70 hertz, or a DC potential, between live parts and the
enclosure, live parts and exposed dead-metal parts, and live parts of circuits operating at different
potentials or frequencies. The test potential shall be:

a) 500 volts rms (707 volts, when a DC potential is used) — for a unit rated 30 volts AC rms (42.4
volts DC or AC peak) or less and

b) 1000 volts rms (1414 volts, when a DC potential is used) — for a unit rated between 31 and 250
volts AC rms.

Also, see 31.1

31.2 Expos
accessible frg
closed.

31.3 For thg application of a potential in accordance with 31.1, the voltage is to be the apy

specified in 3
voltage of th
potential is af

31.4 When
from line to
capacitor or fi

315 The 4
maintain the
zero, the pote
value is reach
voltage shall
milliampere.

31.6 A print
by — or of shg
otherwise ren
tested instea

B for test potential specifications.

bd dead-metal parts are noncurrent-carrying parts that are likely to.become e
m outside of the enclosure of a control unit during operation withcthe’' door of t

1.1 (a) or (b), based on the highest voltage of the circuits under test instead
b unit. Electrical connections between the circuits are*to be disconnected be
plied.

he charging current through a capacitor or capacitor-type filter connected acros
parth ground, is sufficient to prevent maintenance of the specified AC test
ter is to be tested using a DC test potential in accordance with 31.1

bst potential may be obtained from any convenient source having sufficien
specified voltage. The output veltage of the test apparatus is to be monitore
ntial is to be increased at afate of approximately 200 volts per minute until the

be increased to 1.4 times the AC voltage. The trip current of either test voltagsg

ed-wiring assembly (or other electronic-circuit component) that is capable of be
rt-circuiting_with — the application of the test potential, is to be removed or disg
dered inoperative) before the test. A representative subassembly is not prohibite
d of san entire unit. Rectifier diodes in the power supply are not prohibited

individually s

:ILU

hergized and
he enclosure

licable value
of the rated
fore the test

s the line, or
botential, the

capacity to
j. Starting at
required test

ed and is to be held at that‘value for 1 minute. When a direct-current source is §ised, the test

shall be 0.5

ng damaged
onnected (or
d from being

from being

nted before the test to avoid destroying them, in the case of a malfunction els

Twhere in the

secondary ciretits-

32 Component Temperature Test

32.1
affected by th

e temperatures attained under any condition of the intended operation.

The materials used in the construction of a communications-circuit accessory shall not be adversely

32.2 When a material is subjected to a temperature rise greater than that indicated in Table 32.1, it will
be considered as being adversely affected.
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Table 32.1

Maximum temperature rises

result in

a hazardous{condition

3. Printgd-wiring\beards

Based on maximum use temperature rating of printed-wiring b

D. GENERAL
1. Mourtting 25 45 66
2. Wood or other combustible material 25 45 65
3. Enclosure surfaces 40 72 40

Circuit operation, Standby condition,
Material °C (°F) °C (°F)
A. COMPONENTS
1. Capacitors® 25 45 40 72
2. Fuses 25 45 25 45
3. Rectifiers — at any point
a) Germanium 25 45 50 90
h) Selenium 25 45 5Q 90
C) Silicon 25 45 75 135
4. Relays, transformers, and other coils
with:
h) Class 105 insulated windings
Thermocouple method 65 117 63 117
Resistance method 75 135 75 135
b) Class 130 insulated windings
Thermocouple method 85 153 85 153
Resistance method 95 11 95 171
5. Resigtors®
h) Carbon 25 45 25 45
b) Wire-wound 50 20 315 585
6. Sealing compounds See note ¢
7. Solid{state devices See noteaord
B. INSULATED) CONDUCTORS®
1. Applignce wiring material 25°C (77°F) less than the established temperature rating ¢f the wire
2. Flexible cord — Types SJD, SJT 35 63 35 63
C. ELECTRICAL INSULATION — GENERAL
1. Fiber|used as electrical insulation*or 25 45 65 117
cord bughings
2. Phenplic compositionwsed as electric 25 45 125 225
insulatign or as parts.where failure will

loard material

17
17
72

2 In lieu of complying with these temperature limits, these components may be evaluated in accordance with the appropriate
sections in the Reliability Toolkit: Commercial Practices Edition, published by Rome Laboratory, Reliability Analysis Center.

® In lieu of complying with these temperature limits, a resistor may be used when it dissipates no more than one-half of its
maximum power rating under the test conditions specified.

¢ Unless a thermosetting material, the maximum sealing compound temperature, when corrected to a 25°C (77°F) ambient
temperature, is 15°C (27°F) less than the softening point of the compound as determined in the Standard Test Methods for
Softening Point by Ring-and-Ball Apparatus, ASTM E28.

4 The temperature of a solid-state device (for example, transistor, SCR, integrated circuits), shall not exceed 50 percent of its
rating during the normal standby condition. The temperature of a solid-state device shall not exceed 75 percent of its rated
temperature under the alarm condition or any other condition of operation which produces the maximum temperature dissipation

Table 32.1 Continued on Next Page
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Table 32.1 Continued

Circuit operation,
(°F)

Material °C °C

Standby condition,

(°F)

conditions:

components, ei

3. Each asse
temperatures, fi
followed by an

€ For standard i
NFPA 70, the nj
question.

of its components. For reference purposes 0°C (32°F) shall be considered as 0 percent. For integrated circuits the loading factor
shall not exceed 50 percent of its rating under the normal standby condition and 75 percent under any other condition of operation.
Both solid-state devices and integrated circuits may be operated up to the maximum ratings under any one of the following

1. The component complies with the requirements of MIL-STD-883E.

2. A quality control program is established by the manufacturer consisting of inspection and test of 100 percent of all

ther on an individual basis, as part of a subassembly, or what is determined to be equivalent.

mbled production unit is subjected to a burn-in test, under the condition which results in the maximun
br 24 hours while connected to a source of rated voltage and frequency in an ambient of at least 49°
peration test for normal signaling performance.

hsulated conductors other than those mentioned, reference should be made to the National"Electricd
aximum allowable temperature rise in any case is 25°C (77°F) less than the temperaturg)limit of the

n
s (120°F)

| Code, ANSI/
Wire in

32.3 Thedcl
include the fo

a) Cla
film cq

b) Cla

324 A com
being used w|

32.5 Tempegrature rises are based on an(_assumed ambient temperature of 25° C (7

equipment is
C, the equipr
rises specifie
ambient temp

32.6 Atemgq

percent of th
change.

32.7 Tempe

hsses of material used for electrical insulation that are referreduto in Item A(4)
lowing:

ss 105 — Impregnated cotton, paper, and similar organic materials when imprs
atings as applied to coil windings.

5s 130 — Inorganic materials, such as mica.

ponent having a temperature exceeding“that indicated in Table 32.1 is not pr
hen reliability data is provided by the manufacturer to justify its use.

hent is to be tested using.the higher ambient temperature, and the allowable
d in Table 32.1 are to be reduced by the amount of the difference betwee
erature and 25°C.

n Table 32.1

egnated, and

bhibited from

7° F). When

ntended specifically for use with a prevailing ambient temperature constantly more than 25°

temperature
n that higher

erature is considéred to be constant when three successive readings taken at i
b previously:-&elapsed duration of the test, but not less than 5-minute interval

ratUre- measurements on equipment intended for recessed mounting are to be

unit installed

inches) on the top, sides and rear, and the front extended to be flush with the control unit cover

in~an encl re m 1-mm (3/4-inch) thi learan

tervals of 10
, indicate no

ade with the
50.8 mm (2

32.8 Regarding coils, temperatures are to be measured by thermocouples consisting of wires not larger
than 0.21 mm? (24 AWG) or by the change-in-resistance method. The thermocouple method is not to be
used for a temperature measurement where supplementary thermal insulation is used.

32.9 Thermocouples consisting of 0.06 mm? (30 AWG) iron and constantan wires and a potentiometer-
type indicating instrument are to be used whenever referee temperature measurements by thermocouples
are necessary.

32.10 The temperature of a copper coil winding is determined by the change-in-resistance method,
wherein the resistance of the winding at the temperature to be determined is compared with the resistance
at a known temperature by means of the formula:
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in which:

T

R
= (234.5+1)—234.5
r

T is the temperature to be determined in degrees C;

R is the resistance in ohms at the temperature to be determined;

r is the resistance in ohms at the known temperature; and

t is the known temperature in degrees C.

3211 As it

shutdown may be determined by taking several resistance measurements at short intervals,

quickly as pd
plotted and &

32.12 The
adjusted for {

is generally necessary to de-energize the winding before measuring R, .the

ssible after the instant of shutdown. A curve of the resistance valuésyand the)
xtrapolated to give the value of R at shutdown.

circuit of a current-regulating resistor or reactor provided as_a,part of a control
he maximum resistance or reactance at normal current.

value of R at
beginning as
time may be

units is to be

32.13 The dluration of the test-operating conditions shall not be.Jess than:
a) Operation until constant temperatures are attained-during the normal DC voltage ($6.5 volts DC)
condifion and
b) Operation for 1 hour during the normal ring cycle of a telephone loop circuit. The fing voltage is
to be|adjusted to 200 volts peak-to-ground;;60 hertz, 1 second ring — 2 seconds off| for each ring
cycle

33 Drop T¢gst

33.1 Apro
mechanical 1
and shall not

33.2 Three
each) from 4
each drop, th

juct intended to be mounted atop a desk or shelf or on a wall and not securg
neans shall show ne.signs of excessive damage that results in live parts becomi
produce a risk ofielectric shock when subjected to the conditions specified in 33

"as-receiyed“samples of the assembly shall be subjected to a total of nine drop
height©f'0.91 m (3 feet) onto a hardwood surface. The test is to be conduct
e sample strikes the surface in a different position.

d in place by
ng accessible
12 and 33.3.

5 (three drops
ed so that for

33.3 The :alllpico shal—then L;UIII[J:_Y with—the app“uqbic |cqu;|cn|c||to of-the Lca'r\ayc Current TeSt,

Section 27, and the Dielectric Voltage-Withstand Test, Section 31.

34 Impact Test

34.1 Products intended to be fixed in place by a mechanical means or plugged into place such as by a
plug and jack installation shall show no signs of excessive damage that results in live parts becoming
accessible and shall not produce a risk of electric shock when subjected to the conditions specified in 34.2
and 34.3.

34.2 Three "as-received" samples of the assembly shall be used for this test. Each test sample is to be
held in a fixed position. A smooth, solid steel sphere, 50.8 mm (2 inches) in diameter and having
approximately 0.54 kg (1.18 pound) mass, is to be allowed to fall from rest through a vertical distance of


https://ulnorm.com/api/?name=UL 1863 2019.pdf

42

UL 1863

OCTOBER 14, 2019

1.3 m (51-3/4 inches) as required to cause the sphere to strike the sample with an impact of 6.8 N-m (5

foot-pounds).

34.3 The samples shall then comply with the Leakage Current Test, Section 27, and the Dielectric
Voltage-Withstand Test, Section 31.

35 Crush Test

35.1

A product that may be located below a horizontal work plane of 762 mm (30 inches) or that may rest

upon the floor shall show no signs of excessive damage that results in exposure of live parts and shall not
produce a risk of electric shock when subjected to the conditions specified in 35.2 and 35.3.

35.2 Three
334 N (75 Ibf
sample is to
thick. The cru

35.3 The s4

Leakage Curfent Test, Section 27, and the Dielectric Voltage-Withstand Test, Section 31.

36 Millivolt

36.1
cord connect
conditions sp
not be include

36.2 The pl
plug, jack or
rated. The cd
current level

other end terminating in a short circuit-"The voltage drop across the connector is to be meas

voltmeter. A t

36.3 The te
level of 2.2 ar

Six samples of telephone loop circuit terminals, connectors, plugs, jacks or any other ty

'as-received" samples of the assembly are to be used for this test. A steady,crug
is to be applied at right angles to the surface of the test sample for a perigd, of 1
be tested between two parallel, flat, maple blocks, each not less than 12.7 m
shing force is to be applied gradually in a direction normal to the sample’surface

mple, using current-carrying parts, shall then comply with the applicable requirg

Drop Test

on device shall not have a voltage drop in excess of 300 millivolts when sub
bcified in 36.2 and 36.3. The voltage drop aéfoss the connecting wire to the co
d in this measurement.

19, jack, or connector of a telecommunications cord is to be inserted into a sta
connector or terminated with the-maximum and minimum size wire for which th
rd is to be connected to a 250-volt AC, 50 — 60 hertz source of supply with 3
bf 2.2 amperes. The testvoltage is to be applied to a representative tip-and-ring

ue rms voltage meteris to be used when measuring AC voltage.

st shall then be-repeated using a 140-volt DC source of supply with a short-g
nperes.

hing force of
minute. The
m (1/2 inch)

ments of the

pe of wire or
jected to the
nnector shall

hdard mating
e terminal is
short-circuit
pair, with the
ured using a

ircuit current

37 Heat Test

37.1 Six sa type wire or
cord-connection device shall be subjected to the conditions specified in 37.2 and 37.3. The temperature
rise for the insulator that serves to support or enclose the connector or terminal shall not exceed 30°C (54°
F) above ambient temperature.

I £ 41 K ] H M H 1 €3 ] H ] 1
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37.2 The plug, jack, or connector of a telecommunications cord is to be inserted into a standard mating
plug, jack, or connector. The cord is to be connected to a 250-volt AC, 50 — 60 hertz source of supply with
a short-circuit current level of 2.2 amperes. The test voltage is to be applied to a representative tip and ring
pair with the other end terminating in a short circuit. The assembly is to be operated in this manner until
thermal equilibrium is attained. Temperatures on the connector body are to be monitored using a
temperature-indicating device.

37.3 The testis then to be repeated using a 140-volt DC source of supply with a short-circuit current level
of 2.2 amperes.
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38 Torque Test

38.1 A terminal or connector that uses threaded-type fasteners or screws that thread into plastic shall
show no signs of damage and shall be capable of maintaining the intended telephone-loop connection
after being subjected to the conditions specified in 38.2.

38.2 Six samples of the terminal or connector shall be subjected to this test. Each terminal is to be tested
with the maximum and minimum size gauge wire for which the terminal is rated. Each terminal shall be
subjected to 25 cycles of insertion and withdrawal using the maximum torque values in Table 38.1. Upon
completion of the cycling test, each sample is to be examined for damage and shall comply with the
requirements in the Flex Test, Section 39, and the Pull Test, Section 40.

Table 38.1
Tightening torque for slotted head screws smaller than No. 10

intended for use with 8 AWG or smaller conductors

Tightening torque
Slot width of screw:
Slot Jength of screw, smaller than 1.2 mm? (0.047 inch?), 1.2 mm? and Igrger,

mmP (inch)® N'm (pound-inches) N'm (ppund-inches)

Less than 5/32 0.79 7 1.0 9

5/32 0.79 7 1.4 12

438 3/16 0.79 7 1.4 12

5.6 7/32 0.79 7 14 12

6.4 1/4 0.79 7 1.4 12

71 9/32 1.7 15 1.4 12

7.1 Above 9/32 2.3 20

@ Slot width is the nominal design value.

® For slot lengths of intermediate values, select torGues pertaining to next larger slot length. Slot length is to be medsured at the
bottom of the dlot.

39 Flex Test

39.1 A terminal or connéctor shall be capable of retaining the attached wire or cord when subjected to
the conditionp specified/in*39.2.

39.2 Six sgmples-of the terminal or connector are to be mounted in a position of intended use and each
terminal is tg secure the maximum size wire for which the terminal is rated. Using the directipn of the wire
member entering the terminal on the "on-axis™, the wire is to be flexed or bent to a right angle of 90
degrees, five times. The wire is then to be flexed to a left angle of 90 degrees from the "on-axis" for 5
cycles.

39.3 Upon completion of the 10 cycles of wire flexing, the terminal is to be checked for damage and shall
comply with the requirements of the Pull Test, Section 40. The test is then to be repeated using the
minimum size wire for which the terminal or connector is rated.

40 Pull Test
40.1 A terminal shall be capable of retaining the maximum and minimum size wire the terminal is rated to

use without any indication of loss of contact continuity when subjected to the conditions specified in 40.2
and 40.3.
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