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INTRODUCTION

1 Scope

1.1 These requirements cover the individual units that comprise a home health care system intended for
use in ordinary indoor residential locations.

1.2 These requirements also cover a complete home health care system in which a signal initiating device
(both routine monitoring and medical emergency signals) may be connected directly or indirectly to
receiving equipment at a residence or to continuously monitored receiving equipment at a central
supervising station. The system is arranged so that a predetermined change in the status of the signal
initiating circuits or devices automatically causes transmission of a signal over a communication channel

to receiving gquipment at a residence, 10 a ceniral supervising stafion, or to a privaie telephone number.

1.3 The co
transmitters,
displaying e

1.4 All field

c) The local inspection authority having\jurisdiction.

1.6 Where a
Fie Warning
comply with
and/or non-d
requirements

onents of the home health care system may include signal initiating devices,
nd digital communicators, all located at the residence, and the recéiving, prq
ipment located at the central supervising station.

iring extending to signal initiating units located at the resideriee is intended to
ited circuits as defined in 5.3 (c).

e National Electrical Code, NFPA 70;

her applicable installation codes; and

unit employs residential fire alarm functions, it shall comply with the Standard f
System Units, UL 985. Where a unit employs household burglar alarm fung
he Standard for Household Burglar-Alarm System Units, UL 1023. A unit uti
arbon monoxide emergency and/or non-emergency signaling functions sh
of the Standard forsGeneral Purpose Signaling Devices and Systems, UL 201

control units,
cessing, and

be energized

por Household
tions, it shall
izing non-fire
all meet the
7.
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2 Components

2.1 Except as indicated in 2.2, a component of a unit covered by this standard shall comply with the
requirements for that component. See Appendix A for a list of standards covering components generally

used in the u

nits covered by this standard.

2.2 A component need not comply with a specific requirement that:

a) Involves a feature or characteristic not needed in the application of the component in the unit
covered by this standard or

b) Is

superseded by a requirement in this standard.

2.3 A compg
conditions of

2.4 Specific

performance
certain tempe
for which the

nent shall be used in accordance with its recognized rating established~for
use.

components are recognized as being incomplete in constructionfeatures o
capabilities. Such components are intended for use only under‘limited condit
ratures not exceeding specified limits and shall be used only.under those spec
) have been recognized.

the intended

restricted in
ons, such as
fic conditions

2.5 If a digital alarm communicator transmitter is used to transmit.signals to a remote location and is to

be included
Standard for
the off-premis

3 Units of measurement

3.1 When a
value is the 1

3.2 Unless
root-mean-sqg

4 Undated 1|

4.1 Any undated reference.to a code or standard appearing in the requirements of this star

interpreted a

as a component of the system, it shall comply¢with the applicable require
Digital Alarm Communicator System Units, UL 1635. Otherwise the user must b
bes transmission method has not been so investigated.

equirement.

ptherwise indicated, all<voltage and current values mentioned in this 5
uare (rms).

pferences

5 referring’tathe latest edition of that code or standard.

ments in the
e notified that

value for measurement is followed\by a value in other units in parentheses, the first stated

tandard are

dard shall be
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5 Glossary
5.1 For the purpose of this standard the following definitions apply.

5.2 CENTRAL STATION RECEIVING UNIT — Equipment located at a central station that receives and
displays the information to the operator for action.

5.3 CIRCUIT

S, ELECTRICAL —

a) High-Voltage — A circuit involving a potential of not more than 600 volts and having circuit
characteristics in excess of those of a low-voltage power limited circuit.

b) Lw-Voltage — A circuit involving a potential of not more than 30 volts AT rms, 42.4 volts AC

peak

c) P
30 v(
impe
ora

5.4 CORD-G
supply cord.

5.5 MEDICA
from the recsd

5.6 MONITO

5.7 NORMA
signaling con

5.8 PERSON

receiving uni
(carried by th

5.9 PROGR
determines il

5.10 RADIO

5.11 RESIDI

or DC.

pwer Limited — A circuit in which the output is limited to 100 volt-amperes, at
Its AC, 42.4 volts DC. The power limitation is typically provided by atransfor
Hance, a noninterchangeable fuse, a nonadjustable manual reset.circuit proted
egulating network.

ONNECTED UNIT — A unit intended for connection jto(the power source by
. EMERGENCY SIGNAL — A signal from an initiating device that requires g
iver.

R SIGNAL — A signal from a monitor-typé.initiating device that requires no imm

| STANDBY CONDITION — The ready-to-operate condition that exists prior t
dition.

AL CALL UNIT — A device-from which the resident may place a call to a @
, other receiving unit, ok to a private telephone number. This unit may be fixe
e resident). Operation of the unit transmits a medical emergency signal.

AM — A set of ifistrUctions that is carried out in a sequential and repetitive ma
e system output signal resulting from system input signal.

FREQUENCY - Electromagnetic radiation 10 kilohertz or higher.

ENTJAL CONTROL UNIT — A device that receives input signals from the

maximum of
er, a fixed
tive device,

means of a

pecific action

ediate action.

b any type of

entral station
d or portable

hner and that

monitor and

personal call
number. A re

Mits and transmits the information to a centrat statiorn receiving unit or to a priv
sidential control unit may or may not process the signal.

ate telephone

5.12 SIGNAL INITIATING UNIT — A manually or automatically operated device, in which intended
operation results in a signal indication to the residential control unit. The signals may be ”“Medical
Emergency,” “Monitor,” or “Trouble.”
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5.13 SIGNALING UNIT — All devices and appliances covered by this standard.

5.14 STORED — The action provided by a memory device used for retaining information, instruction,
status, and the like. It may be permanent or volatile.

5.15 SUPERVISION — Monitoring of a critical circuit for a fault condition, such as an open, ground, short
circuit fault, or loss of transmission capability.

5.16 TROUBLE SIGNAL — A signal that indicates the presence of a fault condition that may impair system
operation.

5.17 UNOCCUPIED PERIOD - Period during which the residence is vacant.

5.18 TRAINE hnd received

instruction on

ED INSTALLER — An individual knowledgeable in the product operation
installing the product.

6 Installation and Operating Instructions

6.1 A copy d
installation dn
for investigat

r draft of the installation and operating instructions, related sechematic wiring d
Awings intended to accompany the equipment are to be furnished with the sam

on and are to be used as a guide in the examination andtest of the equipment.

iagrams, and
ple submitted

—

6.2 The instructions and drawings shall include at least the following:
a) Typical installation drawing layouts and complete-representative installation wiring diagram(s)
for the signaling unit(s) indicating recommendeddocations and wiring methods.
b) A|concise description of the operation,testing, and maintenance procedures for|the signaling
unit(§), and recommended testing frequency.
c) Replacement parts, such as lamps or batteries, identified in the instructions by g part
number, manufacturer's modeknumber, or the equivalent.
d) Aldescription of the canditions which might be expected to result in unintended signals or
impalred operation of thesignaling unit(s).
e) Al|description of.any features provided to reduce the risk of fire or electric shock{and a
warn|ng againsfXbypassing such features.

f) Idegntification of units that are factory serviceable only. A statement shall be prov|ded
indicatingthat these units should be returned to the manufacturer for service. The

manufacturers ame and address shattaiso beinciuded:

6.3 An installation wiring diagram(s) shall be provided with each signaling unit indicating the field
connections to be made. The diagram(s) shall be attached to the residence and receiving units or, if
separate, shall be referenced in the marking attached to these units with the diagram number and issue
number or date, or both.
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6.4 An installation wiring diagram shall show a pictorial view or equivalent of the installation terminals or
leads to which field connections are made as they would appear when viewed from the front or normal
connecting position. The terminal numbers on the unit shall agree with the numbers on the diagram. An
unattached diagram shall be marked with the name or trademark of the manufacturer and an identification
number or equivalent.

6.5 If low-voltage, power limited circuit terminal configurations are used that require a special tool for
connection, the tool shall be referenced in the instructions.

6.6 The instructions shall be incorporated on the inside of the product, on a separate sheet, or as part of
a manual, unless meeting 6.7 or 6.8. If not included directly on the signaling unit product, the instructions
or manual shall be referenced in the marking information on the product. See Marking, General, Section
87.

6.7 For prodycts intended only to be installed by a trained installer the installation instructions containing
the informatign required by 6.1 — 6.6 is not prohibited from being made available'by“one or more of the
following means:

a) Electronic instructions within the basic product software;
b) Electronic media such as website, CD-ROM, DVD, etc.;,of

c) V\lhen the instructions are included as described in{a)-or (b), the instructions shgall be
refer¢gnced in the product marking by:

1) Name or trademark of manufacturer,

2) Drawing number, <URL address>'(This may be a root or home page and not a
specific location), and/or equivalent identification, and

3) Issue date, revision level, and/or release date, or equivalent information|such as
date of manufacture orfirmware level, which correlates the applicable digital manual
revision to the produet’s current hardware/software. (For example, the product is

marked with the date of manufacture or firmware level and the digital mandal
references the-date or firmware range to which the manual is applicable).

6.8 Installatibn Instructiohs- for products that require an Internet connection for initial |configuration
containing th¢ information‘required by 6.1 — 6.6 is not prohibited from being made available py the means
provided in 6|7 given_ the requirements of one of the following are met:

here*hardcopy installation instructions are not provided, the product annunciates an

b) A constant visual signal visible to the user after the product is installed is permitted to be
used in lieu of the audible trouble signal required by 82.1 Exception No. 2 (1) when the
following information is provided in hardcopy with the product:

1) Statement the device must be installed and configured before it is to be used,

2) Statement the full manual is to be obtained before installation is started and the
website or online location where it is available, and

3) Description of the visual indication given and its meaning.
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CONSTRUCTION

ASSEMBLY

7 General

7.1 General

7.1.1 Products that currently meet all the requirements of the Standard for Information Technology
Equipment - Safety - Part 1: General Requirements, UL 60950-1 or the Standard for Audio, Video, and
Similar Electronic Apparatus-Safety Requirements, UL 60065 need only be evaluated to the following
construction requirements: 10.6.1, 10.6.6, 10.6.7, and the following sections: 8.5, Doors and covers, 8.8,

Enclosure md
Capacitors, 2

7.2 Adhesiy|
7.2.1 An adh
comply with

Equipment E

7.2.2 The re
nameplate, tf

7.2.3 Whethgr the conditions specified in 7.2.2 (a) — (d) can occur is to be considered w

both:
a) A

b) A
insta

4, Semiconductors, 25, Storage Batteries, and 28, General.

ps used to secure conductive parts

quirement in 7.1.1 applies to an adhesive used to-Sécure a conductive par

hergize an accessible dead metal part,
ake a live part accessible,
bduce spacings below the minimum*¥equired values, or

nort-circuit live parts.

unting, 10.5, Leads, 16, Secondary (Standby) Power Supply, 21, Overcurrent H

esive that is relied upon to reduce a risk of fire, electric shock; or injury to

at may, if loosened or dislodged:

part inside the(device and

part on the-outside of the device that may affect equipment in which the devig
led.

rotection, 23,

bersons shall
he requirements for adhesives in the Standard for Polymeric, Materials — Us¢ in Electrical
Valuations, UL 746C.

I, including a

th respect to

e is to be



https://ulnorm.com/api/?name=UL 1637 2017.pdf

14 HOME HEALTH CARE SIGNALING EQUIPMENT - UL 1637 SEPTEMBER 21, 2017

7.3 Accessibility of uninsulated live parts

7.3.1 An opening shall not permit entrance of a 1/2-inch (12.7-mm) diameter rod and shall be sized and
arranged so that a nonmetallic probe, as illustrated in Figure 7.1, cannot be made to contact any
uninsulated live electrical part (other than a low-voltage part) when inserted through the opening in a
straight or articulated position.
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Figure 7.1

Articulate probe with web stop
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The UL articulate probe without the web stop may be used for openings having a minor dimension less than 3/4 inch (19.1 mm).
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7.4 Protection of service personnel

7.4.1 An uninsulated live part of a high-voltage circuit within the enclosure shall be located, guarded, or
enclosed so as to reduce the risk of accidental contact by persons performing service functions that may
be performed while the equipment is energized.

7.4.2 During the examination of a signaling unit in connection with the requirements in 7.3.1, a part of the
outer enclosure that may be removed without the use of tools, or part of the outer enclosure that may be
removed by the user to allow access for making intended operating adjustments, is to be disregarded. It
will not be assumed that the part in question affords protection against electric shock.

7.4.3 An electrical component requiring examination, replacement, adjustment, servicing, or maintenance
while the sigfaling unit is energized shall be Tocated and mounted with respect 1o other components and
with respect|to grounded metal so that it is accessible for such service without subjecting service
personnel to the risk of electric shock from adjacent uninsulated high-voltage live parts.

7.4.4 The following are not considered to be uninsulated live parts:

a) Cpils of relays and solenoids, and transformer windings, if the.goils and windingg are
provifled with insulating overwraps rated for the potentials encountered;

b) Términals and splices having insulation rated for the patential encountered; and
c) Inpulated wire.
7.4.5 If the linear distance from a component requiring-§érvicing to all uninsulated current-¢arrying parts
in excess of B0 volts rms, 42.4 volts peak, 60 volts DE; is less than 6 inches (152 mm), protection shall
be provided by insulating tape, barriers, or the equivalent.

Exception: Compliance with this requirementymay be achieved by use of:

a) Anh interlock provided on the-cover that de-energizes all live parts in the enclosure when the
covet is removed or

b) The following or equivalent permanent and prominent marking provided on the ¢over front:
"CAUWTION — Risk aof Efectrical Shock, De-Energize Unit Prior To Servicing.” This marking may
be located on a réar panel or at the point of entry if the equipment is factory servicgable only.
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8 Enclosure

8.1 General

S

8.1.1 The frame and enclosure of a signaling unit shall have the strength and rigidity to resist total or
partial collapse and the subsequent reduction of spacings, or loosening or displacement of parts. See the

Mechanical Strength Tests for Enclosures, Section 53.

8.2 Cast metal

8.2.1 The thickness of a cast metal enclosure shall be as specified in Table 8.1.

Exception:
size, and fun
specified in t

Cast metal of lesser thickness may be employed i, consideration being given
ction of the enclosure, it provides equivalent mechanical strength to metal.of
ne table. See the Mechanical Strength Tests for Enclosures, Section 53:

to the shape,
the thickness

Table 8.1
Cast-metal electrical enclosures
Usé¢, or dimensions of area involved? Minimum thickness
Die-cast metal, Cast metal of ¢ther than the
die-cast type,

inch (mm) inch (mm)
Area of 24 square inches (115 cm?) or less and having no 1146 (1.6) 1/8 (3.2)
dimensions grg¢ater than 6 inches (152 mm)
Area greater thhan 24 square inches (155 cm?) or having any 3/32 (2.4) 1/8 (3.2)
dimension gregter than 6 inches (152 mm)
At a threaded fonduit hole 1/4 (6.4) 1/4 (6.4)
At an unthreaded conduit hole 1/8 (3.2) 1/8 (3.2)
@ The area limftation for metal 1/16 inch (1.6 mm).in thickness may be obtained by the provision of reinforcing rips subdividing
a larger area.

8.3 Sheet metal

8.3.1 The th

8.3, whichev

Exception:
size, and fu

r applies.

ckness of sheet. metal for an enclosure shall be not less than that indicated in

heet metal of lesser thickness may be employed if, consideration being given
tion.Of.the enclosure, it provides equivalent mechanical strength to metal of
specified in theable. See the Mechanical Strength Tests for Enclosures, Section 53.

Table 8.2 or

to the shape,
the thickness
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Table 8.2
Minimum thickness of sheet metal for electrical enclosures — carbon steel or stainless steel

mm) wide.

Without supporting frame? With supporting frame or equivalent Minimum Minimum
reinforcing? thickness, thickness,
Maximum width,® | Maximum length,® | Maximum width, | Maximum length, Uncoated, Metal coated,
inch (mm) inch (mm)
inches (cm) inches (cm) inches (cm) inches (cm) [MSG] [GSG]
4.0 (10.2) Not limited 6.25 (15.9) Not limited 0.020 (0.51) 0.023 (0.58)
4.75 (12.1) 5.75 (14.6) 6.75 (17.1) 8.25 (21.0) [24] [24]
6.0 (15.2) Not limited 9.5 (24.1) Not limited 0.026 (0.66) 0.029 (0.74)
7.0 (171.8) 8.75 (22.2) 10.0 (25.4) 125 (31.8) [22] [P2]
8.0 (20.3) Not limited 12.0 (30.5) Not limited 0.032 (0.81) 0j034 (0.86)
9.0 (22.9) 115 (29.2) 13.0 (33.0) 16.0 (40.6) [20] [RO]
12.5 (31.8) Not limited 195 (49.5) Not limited 0.042 (1.07) 04045 (1.14)
14.0 (3%.6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5) [18] [t8]
18.0 (4%.7) Not limited 27.0 (68.6) Not limited 0:063 (1.35) 0J056 (1.42)
20.0 (59.8) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4) [1e] [j1e]
22.0 (5%.9) Not limited 33.0 (83.8) Not limited 0.060 (1.52) 04063 (1.60)
25.0 (63.5) 31.0 (78.7) 35.0 (88.9) 43.0 (109)2) [15] [ 5]
25.0 (63.5) Not limited 39.0 (99.1) Not.limited 0.067 (1.70) 0J070 (1.78)
29.0 (73.7) 36.0 (91.4) 41.0 (104.1) 51.0 (129.5) [14] [[14]
33.0 (8%.8) Not limited 51.0 (129.5) Not limited 0.080 (2.03) 0jo84 (2.13)
35.0 (8%.9) 47.0 (119.4) 54.0 (137.2) 66.0 (167.6) [13] [j13]
42.0 (10p.7) Not limited 64.0 (1626) Not limited 0.093 (2.36) 04097 (2.46)
47.0 (11p.4) 59.0 (149.9) 68.0 (172.7) 84.0 (213.4) [12] 112
52.0 (13p.1) Not limited 80.0 (203.2) Not limited 0.108 (2.74) o111 (2.82)
60.0 (15p.4) 74.0 (188.0) 84.0 (213.4) 103.0 (261.6) [11] [jt1]
63.0 (16p.0) Not limited 97.0 (246.4) Not limited 0.123 (3.12) 0{126 (3.20)
73.0 (186.4) 90.0 (228.6) 103.0 (261.6) 127.0 (322.6) [10] [j1o]
a A supporting frame is a structure_of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has
essentially the fame outside dimensjons as the enclosure surface and that has sufficient torsional rigidity to resist the bending
moments that may be applied.via, the enclosure surface when it is deflected. Construction that is considered to have equivalent
reinforcing may| be accomplished by constructions that will produce a structure that is as rigid as one built with a[frame of angles
or channels. C@nstructions'considered to be without supporting frame include:
1) S|ngle sheet with single formed flanges (formed edges),
2) Alsinglessheet that is corrugated or ribbed, and
3) A 2

b The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent surfaces of an
enclosure may have supports in common and be made of a single sheet.
¢ For panels that are not supported along one side, for example, side panels of boxes, the length of the unsupported side shall
be limited to the dimensions specified unless the side in question is provided with a continuous flange at least 1/2 inch (12.7
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Table 8.3
Minimum thickness of sheet metal for electrical enclosures — aluminum, copper, or brass
Without supporting frame? With supporting frame or equivalent Minimum thickness,
reinforcing?
Maximum width®, Maximum length®, Maximum width®, Maximum length,
inches (cm) inches (cm) inches (cm) inches (cm) inches (mm)
3.0 (7.6) Not limited 7.0 (17.8) Not limited 0.023 (0.58)
3.5 (8.9) 4.0 (10.2) 8.5 (21.6) 9.5 (24.1)
4.0 (10.2) Not limited 10.0 (25.4) Not limited 0.029 (0.74)
5.0 (12.7) 6.0 (15.2) 10.5 (26.7) 135 (34.3)
6.0 (15.2) Not limited 14.0 (35.6) Not limited 0.036 (0.91)
6.5 (16.5) 8.0 (20.3) 15.0 (38.1) 18.0 (45.7)
8.0 (20.3) Not limited 19.0 (48.3) Not limited 0.045 (1.14)
9.5 (24.1) 11.5 (29.2) 21.0 (53.3) 25.0 (63,5)
12.0 (30.5) Not limited 28.0 (71.1) Not limited 0.058 (1.47)
14.0 (35.6) 16.0 (40.6) 30.0 (76.2) 37.0 (94.0)
18.0 (45.7) Not limited 42.0 (106.7) Notlimited 0.075 (1.91)
20.0 (50.8) 25.0 (63.5) 45.0 (114.3) 55.0 (139.7)
25.0 (63.5) Not limited 60.0 (152.4) Not limited 0.095 (2.41)
29.0 (73.7) 36.0 (91.4) 64.0 (162.6) 78.0 (198.1)
37.0 (94.0) Not limited 87.0 (2217Q) Not limited 0.122 (3.10)
42.0 106.7) 53.0 (134.6) 93.0 (286.2) 114.0 (289.6)
52.0 132.1) Not limited 123.0 (312.4) Not limited 0.153 (3.89)
60.0 152.4) 74.0 (188.0) 130:0 (330.2) 160.0 (406.4)
a A supporting frame is a structure of angle or channeler a folded rigid section of sheet metal that is rigidly attadhed to and
has essentially|the same outside dimensions as the, enclosure surface and that has sufficient torsional rigidity to fesist the
bending momepts that may be applied via the englosure surface when it is deflected. Construction that is considgred to have
equivalent reinforcing may be accomplished py‘censtructions that will produce a structure that is as rigid as one puilt with a
frame of angle$ or channels. Constructions censidered to be without supporting frame include:
1)| Single sheet with single fermed flanges (formed edges),
2)| A single sheet that ig"corrugated or ribbed, and
3)| An enclosure surface loosely attached to a frame, for example, with spring clips.
b The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent suffaces of an
enclosure may|have suppafts.jn common and be made of a single sheet.
¢ For panels thpt are not supported along one side, for example, side panels of boxes, the length of the unsuppqrted side shall
be limited to thp dimensiens specified unless the side in question is provided with a continuous flange at least 1/ inch (12.7
mm) wide.

8.3.2 A sheet metal member to which a wiring system is to be connected in the field shall be at least
0.032 inch (0.81 mm) thick if of uncoated steel, 0.034 inch (0.86 mm) thick if of galvanized steel, and

0.045 inch (1.14 mm) thick if of nonferrous metal.
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8.4 Nonmetallic

8.4.1 Among the factors to be taken into consideration when determining the acceptability of a
nonmetallic enclosure are:

a) M
b) R
c) M
d) FI

e) D

f) Re

unde

All these fact

Tests, Sectio

8.5 Doors a

8.5.1 An end
access to fug
renewal; or is

Exception:
enclosure co

8.5.2 Fasten
for operation

8.6 Enclosu

8.6.1 Genersg

echanical strength;
esistance to impact;
oisture-absorptive properties;

ammability and resistance to ignition from electrical sources;

electric strength, insulation resistance, and resistance to arc tracking; and

sistance to distortion and creeping at temperatures to which the matgrial may
I any conditions of use.

ors are to be considered with respect to aging in accordance with the Polym
h 54. See the Mechanical Strength Tests for Enclosures, Seetion 53.

nd covers
losure cover shall be hinged, sliding, or similarly;attached so it cannot be remqg
es or any other overcurrent protective devices; the intended functioning of w

necessary to open the cover in connection/with the intended operation of the,

f its position is supervised by a tampericontact connected in the closed protec
er need not comply with these requirements.

Ers requiring the use of a toolorkey shall be used for all enclosures if access i
of the signaling unit.

Fe openings

8.6.1.1 An enclosure intended for recessed mounting and whose front panel is to be flush wi

of the wall sh

hollow space

all have no openings that vent into concealed spaces of a building structure,
5 in the*wall, when the product is mounted as intended.

be subjected
bric Materials
ved if it gives
hich requires
unit.

ive circuit, an

5 not required

h the surface
such as into

Exception: Products suppiied sofety fronrclass 2 -or-3/power-tirmited-sources and comrotfing only class 2

or 3/power-limited loads.

8.6.1.2 The requirement in 8.6.1.1 does not apply to an opening for a mounting screw or nail or for a

manufacturin

g operation.
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8.6.2 Enclosure top openings

8.6.2.1 An opening directly over an uninsulated live part involving a risk of fire, electric shock, or
electrical-energy/high-current levels, shall not exceed 0.20 inch (5.0 mm) in 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 8.1 for examples of top-cover designs complying with the intent of the requirement.

Figure 8.1

Cross-sections of top-cover designs

SLANTED OPENINGS

1 M- r
B O Iy

FC500 VERTICAL OPENINGS

8.6.3 Enclospre side openings

8.6.3.1 An opening in the side_of the enclosure other than a side for product mounting sha
a) Npt exceed,0:19 inch (4.8 mm) in any dimension;

b) B¢ provided with louvers shaped to deflect an external falling object outward (sge Figure 8.2
for exanmiples of louver designs complying with the requirement); or

c) Be located and sized so that objects which are present cannot drop into the unit and fall
(with no horizontal velocity) onto uninsulated live parts involving a risk of fire, electric shock, or
electrical-energy/high-current levels, or parts involving injury to persons (see Figure 8.3).

8.6.3.2 When a portion of a side panel falls within the area traced out by the 5-degree angle in Figure
8.4, that portion of the side panel shall be investigated as a bottom enclosure in accordance with 8.6.4.1
- 8.6.4.3.
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8.6.4 Enclos

8.6.4.1 The
component,

ventilation opening requirements in 8,6:4.2 and 8.6.4.3 unless a test demonstrates thg

enclosure pr
material in th

Exception: (
wires, cables

8.6.4.2 Venti

or less flammable_meet the intent of the requirements when the openings are constry

materials do

Figure 8.2
Louvers

-

INSIDE OUTSIDE
OLLTWARND DDA ICATIAN
VU TVWANLD T INUJLU TTUIN
INSIDE OUTSIDE

EC510 INWARD PROJECTION

Lre bottom openings

bottom of an enclosure shall consist of a complete or partial bottom enclo
groups of components, or assemblies, as shown in Figure 8.4, that comg

bvided contains flames/~glowing particles or similar burning debris when al
B interior is ignited.

Dpenings without\lititation on their size and number are permitted in areas tha
plugs, receptacles, and impedance- and thermally-protected motors.

ation openings provided in the bottom of an enclosure under materials that are

with the intent of the requirements are those that incorporate a perforated metal plate as

hotfall directly from the interior of the unit. Other bottom-opening construction

sure under a
lies with the
t the bottom
combustible

t contain only

not rated V-1
cted so that
5 that comply

described in

Table 8.4, or a galvanized or stainless-steel screen having a 14 by 14 mesh per 1 inch (25.4 mm)
constructed of wire with a minimum diameter of 1/64 inch (0.4 mm). Other constructions are to be used
only when they comply with the Ignition Test Through Bottom-Panel Openings, Section 56.
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Figure 8.3
Example of enclosure side opening

o

$3162A

A — Enclosure side openihg.

B — Vertical projgetionof the outer edges of the side opening.

C — Inclined lines that project at a 5-degree angle from the edges of the side opening to point located E distance from B.
D — Line which is projected straight downward in the same plane as the enclosure side wall.

E — Projection of the opening (not to be greater than L).

L — Maximum dimension of the enclosure side opening.

V — Volume in which bare parts at uninsulated live parts are not located.
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Figure 8.4
Enclosure bottom

A — The entire Jomponent under whiehnan enclosure (flat or dished with or without a lip or other raised edge) of noncombustible
material is to be|provided. The sketch,is of an enclosed component with ventilation openings showing that the enclpsure is required
only for those openings through'which flaming parts are to be emitted. When the component or assembly does hot have its own
noncombustible pnclosure, 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 requires a bottom enclosure vertically downward onto the horizdntal plane of the
lowest point on the outer edge D of the enclosure.

C — Inclined line that traces out an area D on the horizontal plane of the enclosure. Moving around the perimeter of the area B that
requires 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 shall 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 6 inches (152
mm).

D — Minimum outline of the enclosure, except that the extension B to D is not required to exceed 6 inches (152 mm), flat or dished
with or without a tip or other raised edge. The bottom shall either be flat or formed in any manner when every point of area D is at
or below the lowest point on the outer edge of the enclosure.
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Table 8.4
Perforated metal plates

Minimum thickness, Maximum diameter of holes Minimum spacing of holes center-to-
center
inch (mm) inch (mm) inch (mm)
0.026 (0.66) 0.045 (1.14) 0.67 (1.70)
) ) [233 holes per ([36 holes per cm?))
inch?]
0.026 (0.66) 0.047 (1.19) 0.093 (2.36)
0.032 (0.81) 0.075 (1.91) 0.125 (3.18)
- - - - [72 holes per inch?] | ([11 holes per cm?])
0.036 0.97) 0.063 (1.60) 0.709 (2.77)
0.036 (0.91) 0.078 (1.98) 0.125 (3.18)
8.6.4.3 The bottom of the enclosure under areas containing only materials rated4\V-1 or legs flammable

shall have o
8.7 Screens

8.7.1 Screen
the requirem

8.7.2 Perforg
0.042 inch (1
1/2 square in

inch (2.13 min) if zinc coated] for larger openings. The largest dimension shall not exceed

mm).

Exception:
live parts an
required vall
perforated sh

a) T
not n
mm)

b) T

8.7.3 The wi

enings no larger than 1/16 inch? (40 mm?).
and expanded metal

s and expanded metal used as a guard, enclosure, or partof an enclosure, sha
bnts in 8.7.2 and 8.7.3 and with the Mechanical Strength Tests for Enclosures

ted sheet steel and sheet steel employed for expanded metal mesh shall be
07 mm) thick [0.045 inch (1.14 mm) if zinc ceated] if the mesh openings or pe
ch (323 mm?) or less in area, and shall begnot less than 0.080 inch (2.03 mm

f the indentation of a guard or the,enclosure will not alter the clearance betwee
d grounded metal so as to_impair performance or reduce spacings below
es, see Spacings, General,) Section 26, 0.020 inch (0.51 mm) expanded §
eet steel [0.023 inch (0/568 ' mm) if zinc coated] may be employed, provided thé

ne exposed mesh-on*any one side or surface of the signaling unit protected ha
hore than 72 square inches (465 cmP) and has no dimension greater than 12
or

e width of an opening so protected is not greater than 3-1/2 inches (89 mm).

es'of’a screen shall be not less than 16 AWG (1.3 mm diameter) steel if the scr|

| comply with
, Section 53.

not less than
rforations are
) thick [0.084
t inches (102

n uninsulated
the minimum
teel mesh or
t:

s an area of
nches (305

een openings

HEVA N 25 Yo Yo NP2\ WP PN andakbhall ba mnat laco dlaon 40 AN (O 4 oo

are 1/2 squar

Qo ln-oran
o (OO T U ICSS 1T arCa, AU Sam DT TTOTIC SS thiaiT 2 7wy o (Z T i

for larger screen openings.

eHameter) steel
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8.8 Enclosure mounting

8.8.1 An enclosure shall have mounting means that are accessible without disassembly of any operating
part of the signaling unit. Removal of a completely assembled panel to mount the enclosure is not
considered to be disassembly of an operating part.

8.9 Battery compartment (unsealed batteries)
8.9.1 A compartment for storage batteries shall have a total volume not less than twice the volume

occupied by the batteries. Ventilating openings shall be provided and located so as to permit circulation
of air for dispersion of gas while the battery is being charged at the highest rate permitted by the means

incorporated

in the control unit.

8.9.2 The in
detrimental a

9 Corrosion

9.1 Iron and

protected against corrosion by enameling, galvanizing, sherardizing, plating, or other equiy

Bearing surfg

9.2 The requ
parts upon w|

Exception Ng
if corrosion (
unintentional
unit.

Exception Nd
protection ag

9.3 Metals u

Exception:
shock, or uni

not apply.

9.4 Hinges and other attachments shall be resistant to corrosion.

erior of a storage battery compartment shall be protected so that it will b¢
ction by the electrolyte.

Protection
steel parts, other than bearings and the like where such protéction is impractic
ces shall be of such materials and construction as to resist binding due to cor

irement in 9.1 applies to all enclosures of sheet steél'er cast iron, and to all spri
hich intended mechanical operation may depend.

. 1: This requirement does not apply to pafts, such as washers, screws, bolts

f such unprotected parts would not be’ikely to result in a risk of fire, elec
contact with moving parts that may catise injury to persons, or to impair the og

Qinst corrosion.
ed in cabinets and enclosures shall be galvanically compatible.

f galvanic action does not result in impaired operation of the signaling unit, risk
htentional cohtact with moving parts that may cause injury to persons, this requ

b resistant to

able, shall be
alent means.
rosion.

ngs and other
and the like,

fric shock, or
eration of the

. 2: Parts made of stainless-steél, polished or treated if necessary, do not require additional

of fire, electric
irement does

9.5 Cabinets
protection.

and-enciosures of corrosion-resistant materiat may be emptoyed without spe

ial corrosion
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FIELD WIRING
10 Power Supply

10.1 General

10.1.1 Wiring terminals or leads shall be provided for connection of conductors of at least the size

required by the National Electrical Code, ANSI/NFPA 70.

10.2 Field wiring compartment

10.2.1 The supply cord or supply leads shall not be capable of being pushed into the unit through the

cord-entry hde it such displacement is Tikely To subject the cord or supply leads 1o mechanid
to exposure fo a temperature higher than that for which the cord or supply leads are intend
spacings (such as to a metal strain-relief clamp) below the minimum required values, ¢
internal conngctions or components.

feld wiring compartment in which connections are to be made shall-be of the si
for completing all wiring connections as specified by the installation wiring:diagram.

10.2.3 Internal components in the wiring area and wire insulation shallbe protected from sh
insulating or metal barriers having smooth, rounded edges or shallbe marked in accordang

10.2.4 The wiring terminals of a signaling unit intended for mounting in an outlet box shall
protected so [that, upon installation, the wiring in the outletbox is not forced against the te

al damage or
ed, to reduce
r to damage

e necessary

arp edges by
e with 87.13.

be located or
rminals so as

to damage the conductor insulation.

10.3 Terminpls (general application)

ns other than
ts; by square
b an adjacent

10.3.1 A fielg-wiring terminal shall be prevented from turning or shifting in position by mea
friction betwgen surfaces. This may be acgomplished by means such as two screws or rive
shoulders or mortices; by a dowel pin, lug,/or offset; or by a connecting strap or clip fitted int
part.

10.3.2 For8
(5.3 mm?) an
or wire bindir
equivalent to

AWG (8.4 mm?) and-larger conductors, pressure wire connectors shall be used| For 10 AWG
0 smaller condyctors, the parts to which wiring connections are made shall congist of clamps,
g screws withncupped washers, terminal plates, studs and nuts with cupped washers, or the
hold the wire in position.

10.3.3 A wir¢ binding screw at a field-wiring terminal shall be not smaller than No. 8 (4.2 mm diameter),
except that aINo. 6 (3.5 mm diameter) screw may be used for the connection of one 14, 16, or 18 AWG
(2.1, 1.3, or 0-82-mm2yTonductor:

10.3.4 A terminal plate for a wire binding screw shall be of a nonferrous metal not less than 0.030 inch
(0.76 mm) thick for a 14 AWG (2.1 mm?) or smaller wire and not less than 0.050 inch (1.27 mm) thick for
a wire larger than 14 AWG, and in either case there shall be not less than two full threads in the metal.
A terminal plate formed from stock having the minimum required thickness may have the metal extruded
at the tapped hole for the binding screw to provide two full threads.

Exception: Two full threads are not required if a lesser number of threads results in a connection in which
the threads will not strip with intended tightening torque in accordance with the values indicated in the
Standard for Wire Connectors, UL 486A-486B as applicable.
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10.3.5 An upturned lug or a cupped washer shall be capable of retaining a conductor under the head of
the screw or the washer.

10.3.6 A wire binding screw shall thread into metal.

Exception: Other constructions may be employed if they provide equivalent thread security of the wire
binding screw.

10.3.7 If two or more conductors are intended to be connected by wrapping under the same screw, a
nonferrous intervening metal washer shall be employed to separate each conductor. A separate washer
is not required if two conductors are separated and intended to be secured under a common clamping
plate. If the wires protrude above terminal barriers, the nonferrous clamping plate shall include means,
such as uptufned tabs or sides, 1o refain the wire.

10.4 Terminpls (qualified application)

10.4.1 Any ¢f the following terminal configurations may be employed for gonnection df field wiring
provided thafl they comply with the requirements in 10.4.2. See the Special Terminal Assemblies Tests,
Section 55.

a) TIIephone Type Terminals — Nonferrous terminal plates, employing a narrow V-ghaped slot
for sg¢curing of a conductor in a special post construction~Requires special tool for wire
conngction.

b) Solderless Wrapped Terminals — Solderless wrapped nonferrous terminals that fequire a
special tool and terminal post construction.

c) Qpick-Connect Terminals — Nonferrous:quick-connect (push type) terminals consisting of
male|posts permanently secured to the_device and provided with compatible femalg connectors
for connection to field wiring. Requires)special tool for crimping of field wires. Mating terminals
shall|be shipped with the signaling unit with instructions for their installation.

d) Push-In Terminals — Nonferrous (screwless) push-in terminals of the type emplgyed on some
switches and receptaclesty.Solid conductors are pushed into slots containing spring type
contgcts. The leads canbe removed by means of a tool inserted to relieve the spripg tension
on the conductor. Pash=in terminals are not considered acceptable for use with alufninum
condlictors. See 8%.12.

e) Splder Terminals — Conventional nonferrous solder terminals.

f) Other\Ferminals — Other terminal connections may be employed if found to be efjuivalent to
items—@y—"(eJ i this paragraptrand-timitedto the same Testrictions:

10.4.2 Any of the terminal configurations listed in 10.4.1 may be employed for connection of field wiring
if the construction complies with all of the following:

a) If a special tool is required for connection, its use shall be indicated on the installation wiring
diagram by name of manufacturer and model number or equivalent, along with information as to
where the tool may be obtained.

b) The range of wire sizes shall be indicated on the installation wiring diagram. The minimum
wire size employed shall be 22 AWG (0.32 mm?).
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¢) The wire size to be employed shall have the current-carrying capacity of the circuit
application.

d) If a lead is to be disconnected for testing or routine servicing it shall comply with the

requi

10.5 Leads

rements in 55.2.1.

10.5.1 Leads provided in lieu of wiring terminals for connection to a low voltage circuit shall have a free
lead length of not less than 6 inches (152 mm), and shall not be smaller than 22 AWG (0.32 mm?).

Exception No. 1: The lead may be less than 6 inches long if it is evident that the use of a longer lead may

result in dam
Exception Ng

a) T
not €

b) Tl
equiy

c) T
d) T
large

10.5.2 Leadd
smaller than
0.027 inch (0

10.6 Cord c

10.6.1 A cor
shall be prov
three prong &

Exception:
in damage (9
not required

The cord may be less than 6 feet long if it is evident that the use of the longer cd

age To the lead insulation.
. 2: Copper leads as small as 26 AWG (0.13 mm?) may be used if:

e current does not exceed 1 ampere for lengths up to 2 feet (61.¢cm) and the
xceed 0.4 amperes for lengths up to 10 feet (3.05 m);

nere are two or more conductors and they are covered by.a-eommon jacket o
alent;

he assembled conductors comply with the requirements of 51.3 for strain relie

lhe installation instructions shall indicate that‘the lead shall not be spliced to a
f than 18 AWG (0.82 mmP).

provided in lieu of wiring terminals;fOr connection to a line-voltage source
18 AWG (0.82 mm3), shall not have l€ss than a 0.030 inch (0.76 mm) minimum
.69 mm) minimum at any point wall of insulation, and shall be of copper.
bnnected equipment

l connected signaling unit that is intended to be connected to a high-voltage
ttachment plugof-acceptable type and rated for connection to the supply circy

the cokd)or signaling unit, or result in a risk of fire, electric shock, or injury to
for the_intended operation of the signaling unit.

current does

the

f; and

conductor

shall not be
average and

supply circuit

ded with a flexible~power supply cord no less than 6 feet (1.8 m) long connectgd to a two or

it.

rd may result
bersons, or is

10.6.2 A fle

ibtepowersupply cord Tmay be used withra signatingumit thatis ot internde

movement from one location to another.

| for frequent

10.6.3 A flexible power supply cord shall be of Type SJ, SJT, or equivalent, minimum 18 AWG (0.82

mm3). It shall

be rated for use at the voltage and ampacity rating of the signaling unit.
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10.6.4 A smoothly rounded restraining means shall be provided for securing the attachment plug to the
receptacle.

Exception: Products utilizing a secondary power source meeting the requirements of Section 40,
Charging Current Test, and where loss of the AC primary power source results in annunciation of an
audible trouble signal.

10.6.5 Leads intended for connection to an external circuit shall be provided with a strain relief means if
stress on the lead may be transmitted to terminals, splices, or internal wiring. See Strain Relief Test,
Section 51.

10.6.6 The power supply cord shall be provided with strain relief means so that a stress on the cord will
not be transrifted to terminals, splices, or internal wiring.

10.6.7 If a knjot in a flexible cord serves as strain relief, a surface against which the kneb may bear or with
which it may [come in contact shall be free from projections, sharp edges, burrs, fins,”and the like, which
may cause aprasion of the insulation on the conductors.

10.6.8 Clamps of any material (metal or otherwise) are acceptable for wse-on cords and|supply leads

without varnished-cloth insulating tubing or the equivalent under the, clamp unless the tubing or the
equivalent is jnecessary to reduce the risk of damaging the cord or supply leads.

10.7 Permanently connected equipment

10.7.1 A fixgd signaling unit shall have provision for cohnection of one of the wiring sygtems that, in
accordance With the National Electrical Code, ANSI/NFRA 70, would be acceptable for it.

10.7.2 A kngckout provided for connection of a field-wiring system to a field-wiring compartment shall
accommodatg conduit of the trade size as indicated in Table 10.1.

Table 10.1
Trade size of conduit in inches (mm OD)

Wire size| Number of wires?
AWG (mm?) 2 3 4 5 6
14 (4.1) 1/2 (21.3) 1/2 (21.3) 1/2 (21.3) 1/2 (21.3) 1/p (21.3)
12 d.3) 1/2 (21.3) 1/2 (21.3) 1/2 (21.3) 3/4 (26.7) 34 (26.7)

NOTE — Tradd| size per Specification for Zinc Coated Rigid Steel Conduit, ANSI C80.1.
a This table is pased on'‘the assumption that all conductors will be of the same size and there will be not more than six
conductors in the conduit. If more than six conductors will be involved or if all of them are not of the same size, the internal
cross-sectiona| area ‘of the smallest conduit that may be used is determined by multiplying by 2.5 the total crosssectional area

of the wires, based-en-the-eross Honat-area—otFype—HWwire-

10.7.3 The location of a terminal box or compartment in which power supply connections are to be made
shall be such that the connections are to be accessible without removing parts other than a service cover
or panel and the cover of the outlet box or compartment in which the connections are made.
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10.7.4 A terminal compartment intended for the connection of a supply raceway shall be secured in
position and shall be prevented from turning.

10.7.5 The signaling unit shall be provided with field-wiring terminals or leads for the connection of
conductors having an ampacity not less than that required by the signaling unit.

10.8 Grounding

10.8.1 A grounding means shall be provided for all equipment containing parts that require grounding.

See Bonding

for Grounding, Section 15.

10.8.2 The following are considered to constitute means for grounding:

a) In
a kng

b) In
syste

c) In

10.8.3 On a

equipment grounding conductor shall be capable of securing &)cenductor of the size acce

particular apq

10.8.4 A so
connector sh
connections

10.8.5 On a
an equipmen
pressure wire
being markeq
signaling unit

10.8.6 The
grounding co|
so that it is
manual-reset

10.8.7 Ifap

a signaling unit intended to be permanently connected by a metal enclosed W
ckout or equivalent opening in the metal enclosure of the signaling unit,

a signaling unit intended to be permanently connected by a nonmetallic enclo

permanently connected signaling unit, a terminal intefided solely for the con
lication in accordance with the National Electrical Code, ANSI/NFPA 70.

dering lug, a push-in, a screwless connéctor, or a quick-connect or simi
all not be used for the grounding terminal intended for the connection o
br for the grounding wire in a supply cerd.

permanently connected signaling unit, a wire binding screw intended for the
grounding conductor shall have a green colored head that is hexagonal, slott

”G,” "GR,” “"GND,” or ©) or the like, or by a marking on a wiring diagram pr
. See also 10.8.7.

Vire binding serew” or pressure wire connector intended for connection of 2
hductor shall'he secured to the frame or enclosure of the signaling unit and sh
unlikely ¢6-be removed during service operations such as replacing fus
devices, or the like.

a cord-connected signaling unit, an equipment grounding.coenductor in the coid.

iring system,

sed wiring

m, such as nonmetallic-sheathed cable, an equipment grounding.terminal or I¢ad.

nection of an
btable for the

ar friction fit
field supply

connection of
bd, or both. A

connector intended for cannéction of such a conductor shall be plainly identifigd such as by

bvided on the

n equipment
all be located
es, resetting

neutral condu

a green color identification, or both, or @ .

ressure wire connector intended for grounding is located where it could be g

istaken for a
OUND,” with

10.8.8 On a permanently connected signaling unit, the surface of an insulated lead intended solely for the
connection of an equipment grounding conductor shall be finished in a continuous green color or a
continuous green color with one or more yellow stripes, and no other lead shall be so identified.
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10.8.9 On a cord connected signaling unit, the grounding conductor of the flexible cord shall be finished
with a continuous green color or with a continuous green color with one or more yellow stripes, and no
other conductor shall be so identified. The grounding conductor shall be secured to the frame or enclosure
of the signaling unit by a positive means, see Bonding for Grounding, Section 15, that is not likely to be
removed during any servicing operation not involving the power supply cord. The grounding conductor
shall be connected to the grounding blade of the attachment plug.

11 Polarity Identification

11.1 In a signaling unit intended to be connected to a grounded circuit, one terminal or lead shall be
identified for the connection of the grounded conductor. The identified terminal or lead shall be the one
connected to the screw shells of lampholders, and to which no primary overcurrent-protective devices of
the single-pole Type are connected.

11.2 A termipal intended for the connection of a grounded supply conductor shallxbe co
plated with metal that is substantially white in color and shall be distinguishable from the ot
or identificatipn of the terminal shall be clearly shown in some other manner; _such as or]
wiring diagrafn. A lead intended for the connection of a grounded power-supply~conductor sh

to show a white or natural gray color and shall be distinguishable from the other leads.

mposed of or
her terminals,

an attached
all be finished

INTERNAL WIRING

12 General

12.1 Internal
for 0 — 300 v
the wiring is

less than 0.0
rated 600 vol

wiring shall have thermoplastic or rubber insulation not less than 1/64 inch (0.4 mm) thick
plt applications if power is less than 375 yolt-amperes, current is less than 5 amperes, and
pot subject to flexing or mechanical abuse.>Otherwise, thermoplastic or rubber |insulation not
30 inch (0.76 mm) minimum averages;and 0.027 inch (0.69 mm) minimum at @any point and
s shall be used. Other insulating material of lesser thickness may be used if itfis equivalent.

over shall be
nections. The
etween parts

12.2 The ler|gth of leads or a cable assembly connected to parts mounted on a hinged o
such that thg cover can be opened fully-without applying stress to the leads or their con
leads shall bg secured or equivalently.arranged so that abrasion of insulation and jamming &
of the enclospre does not occur.

12.3 Insulati

environmentd

12.4 Wirewa|
may cause a

pass shall be

walls thicker

bn, such as coated fabric and extruded tubing, shall be rated for the temperat
| conditions_toe, which it may be subjected in intended use.

s shall be smooth and free from sharp edges, burrs, fins, moving parts, and
prasion of the conductor insulation. Holes in sheet metal walls through which in
provided with a bushing if the wall is 0.042 inch (1.07 mm) or less in thickn

ire and other

the like, that
sulated wires
ess. Holes in

trarm 0042 nchrshatttrave smooth, Toundededyes:
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13 Wiring Methods
13.1 All splices and connections shall be mechanically secure and bonded electrically.

13.2 Stranded conductors clamped under wire-binding screws or similar parts shall have the individual
strands soldered together or equivalently arranged.

13.3 A splice shall be provided with insulation equivalent to that of the wires involved.
13.4 A printed-wiring assembly employing insulating coatings or encapsulation shall be tested for

dielectric voltage withstand before and after being treated. If it is impractical to use untreated samples,
finished samples shall be subjected to the Dielectric Voltage-Withstand Test, Section 49, after they are

subjected to
described in

the Humidity Test, Section 43; Temperature Tesi, Seciion 37; and other ap
his standard.

14 Separatipn of Circuits

14.1 Internal

wiring of circuits that operate at different potentials shall be separated by bar

routing, or otlher equivalent means, unless all conductors are provided withtinsulation rated f

potential invo

14.2 If a bar
or of insulatir]
Any clearanc
(1.6 mm).

14.3 When (
as electric lig
conditions sh

Ived.

plicable tests

riers, clamps,
br the highest

ier is used to provide separation between the wiring-of different circuits, it shdll be of metal

g material. A barrier of insulating material shall be ot less than 0.028 inch (0.

Y1 mm) thick.

e between the edge of a barrier and a comparfment wall shall be not more than 1/16 inch

lass 2, Class 3, and power-limited fire alarm circuit conductors occupy the sa
ht, power, Class 1, or nonpower-limited fire alarm circuit conductors, both of
all be met:

a) The enclosure shall provide asminimum of two conductor entry openings so that

Class
powe
shall

3, power-limited fire alarmicircuit conductors may be segregated from electrig
r, Class 1, and nonpowerilimited fire alarm circuit conductors. The installation
completely detail the.entry routing of all conductors into the enclosure.

b) T
prod
pow

spec
routi

e enclosure shall-be constructed so that, with all field-installed wiring connect
ct, a minimum -of 1/4 inch (6.4 mm) spacing is provided between all Class 2,
r-limited fire~alarm circuit conductors and all electric light, power, Class 1, and

me enclosure
the following

the Class 2,
light,
document

ed to the
Class 3, and
nonpower-

fire alarm circuit conductors. Compliance with this requirement may be achi
ic wirg routing configurations that are detailed in the installation document. If
g.scheme will not maintain a separation of 1/4 inch (6.4 mm), barriers shall b

ved by
wire
used to

provide separatior.

Exception:
ground, and:

This requirement need not apply when all circuit conductors operate at 150 volts or less to

a) The Class 2, Class 3, and power-limited fire alarm circuits are installed using CL3, CL3R, or
CL3P, or substitute cable permitted by the National Electrical Code, NFPA 70, and the Class 2,
Class 3, and power-limited fire alarm circuit conductors extending beyond the cable jacket are

separated a minimum of 1/4 inch or by nonconductive tubing or by a nonconductive barrier from
all other conductors; or
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b) The Class 2, Class 3, and power-limited fire alarm circuit conductors are installed as a Class
1 or higher circuit.

15 Bonding for Grounding

15.1 In a high-voltage signaling unit, provision shall be made for the grounding of all exposed or
accessible noncurrent-carrying metal parts that are likely to become energized and that may be contacted
by the operator or by service personnel during service operations likely to be performed while the
signaling unit is energized.

15.2 Uninsulated metal parts, such as cabinets, electrical enclosures, capacitors and other electrical
components, shall be bonded for grounding if they may be contacted by the operator or service personnel,
except as indicated in 15.3.

15.3 Metal pprts described as follows need not be grounded:

a) Aghesive-attached metal-foil markings, screws, handles, and the like, located on the outside
of englosures or cabinets and isolated from electrical components or'wiring by grounded metal
parts|so that they are not likely to become energized.

b) Isplated metal parts, such as small assembly screws, that@re positively separated from
wiringg and uninsulated live parts.

c) Cabinets, panels, and covers that do not enclose uninsulated live parts if wiring fis separated
from [the cabinet, panel, or cover so that it is not likely to become energized.

d) Pa@nels and covers that are insulated from“electrical components and wiring by 4n insulating
barrigr that is secured in place and is of vulcanized fiber, varnished cloth, phenolic composition,
or sirpilar materials not less than 0.028_inch (0.71 mm) thick. If material having a lelsser

thickmess is used, consideration is to(be given to such factors as its electrical, mechanical, and
flammability properties when compared with materials in the specified thicknesses.

15.4 The mdtal enclosure of a signaling unit having a slide-out chassis is considered to bp grounded if
the resistancg between the pointwof connection of the equipment grounding means and erjclosure does
not exceed 0|1 ohm. Unless a/separate grounding conductor is used, all nonconductive coafings between
the enclosur¢ and equipment gfounding means shall be penetrated when the chassis is inserted in the
enclosure. In such casges,, -metal-to-metal contact shall be maintained at any point of insertion or
withdrawal of the chassis.

15.5 Metal-tg-metal hinge bearing members on a door or cover are considered to be a mears for bonding
a door or cover for'grounding if a minimum of two pin-type hinges with a minimum of three Knuckles each
are employed:

15.6 A separate component bonding conductor shall be of copper, a copper alloy, or other material
acceptable for use as an electrical conductor. Ferrous metal parts in the grounding path shall be protected
against corrosion by metallic or nonmetallic coatings, such as enameling, galvanizing, or plating. A
separate bonding conductor or strap shall:

a) Be protected from mechanical damage or be located within the confines of the outer
enclosure or frame and
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b) Not be secured by a removable fastener used for any purpose other than bonding for
grounding unless the bonding conductor is unlikely to be omitted after removal and replacement
of the fastener.

15.7 The bonding shall be by a positive means, such as clamping, riveting, bolted or screw connection,
welding, or soldering and brazing materials having a softening or melting point greater than 445°C
(833°F). The bonding connection shall penetrate nonconductive coatings such as paint or vitreous
enamel. Bonding around a resilient mount shall not depend on the clamping action of rubber or other
nonmetallic material.

Exception: A connection that depends upon the clamping action exerted by rubber or other nonmetallic
material is acceptable if it complies with the requirement in 15.10.

rier under the
the bonding

b screw shall

15.8 With rg
screwhead o
means depe
engage the n

ference to 15.7, a bolt or screw connection that incorporates a star was
a serrated screwhead is acceptable for penetrating nonconductive coatings.
hds upon screw threads, two or more screws or two full threads of a”singl
hetal.

hot for a field
juick-connect

nal connection for bonding internal parts to the enclosure far grounding, but
nding conductor or for the grounding wire in a supply cordy may employ a

15.9 An inte
installed grod
terminal if:

a) The terminal is not likely to be displaced,

b) T bvice rated

20 a

:Le component is limited to use on a circuit haviAg a branch circuit protective d
peres or less, and

c) The terminal dimensions are 0.020 by 0:187 by 0.250 inch (0.51 by 4.75 by 6.4
by 0.1187 by 0.250 inch (0.81 by 4.75 by\6:4 mm), or 0.032 by 0.205 by 0.250 inch
by 6.4 mm).

mm), 0.032
(0.81 by 5.2

ectional area

15.10 Onad
not less than

Exception:
grounding co

15.11 Onaj

enclosure shall be based on the rating of the branch circuit overcurrent device to which the g

be connecteq

A bonding conductor may have a cross-sectional area less than that of the
nductor as descripéd in 15.13.

ord connected signaling unitya bonding conductor or strap shall have a cross-s
that of the grounding conductor of the supply cord.

supply cord

ermanently-connected signaling unit, the size of a conductor employed to bond an electrical

. The'size of the conductor or strap shall be in accordance with Table 15.1.

quipment will
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Table 15.1

Bonding wire

conductor size

Rating of overcurrent device, Copper wire, Aluminum wire,
amperes AWG (mm?)? AWG (mm?)?
15 14 (2.1) 12 (3.3)
20 12 (3.3) 10 (5.3)

a Equivalent cross-sectional area.

15.12 A conductor, such as a clamp or strap, used in place of a separate wire conductor as indicated in
15.11, is acceptable if the minimum cross-sectional conducting area is equivalent to the wire sizes
indicated in Table 15.1.

15.13 A bon
supplying the

15.14 Splice
components.

15.15 If mor|
bonding cong
protection fo
protected by
equipment, a
intended for

15.16 The ¢
integrity of ng

16 Secondary (Standby) Power Supply

16.1 A centir
connection o

16.2 The us¢ of a standby power source for an AC-operated signal initiating device or res

health care |

16.3 If a battery is employed as a standby power supply, it shall be a rechargeable typs
bmply with the requirements of the Power Supply Supervision Test, Section 33.

capacity to ¢

jing conductor to an electrical component need not be larger than the size 'of th
component.

5 shall not be employed in wire conductors used to bond electrical .enclosure

e than one size branch circuit overcurrent protection device is involved, th
the component bonded by the conductor. For example, if a component

bonding conductor for that component is to be sized on the basis of the overg
jround-fault protection of the component.

bntinuity of the grounding system of the-'signaling unit shall not rely on the
nmetallic material.

b| station receiving unit shall’be equipped with standby power, or terminals or
standby power.

pbntrol unit is optional.

e conductors

5 or electrical

e size of the

uctor is to be based on the rating of the overcurrent device intended to provide¢ ground-fault

s individually

a branch circuit overcurrent device smaller than_other overcurrent devices Used with the

urrent device

dimensional

leads for the

dential home

b of sufficient

Exception:

A\primary (nonrechargeable) type of battery may be employed if the batte

ry voltage is

monitored so That a frouble indication, as described in 33.1.7, is obtained when the battery reaches 85
percent of nominal rated battery voltage.
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COMPONENTS
17 General
17.1 Mounting of components

17.1.1 A switch, lampholder, attachment plug, connector base, or similar electrical component shall be
secured in position and, except as noted in 17.1.2 — 17.1.9, shall be prevented from turning.

17.1.2 In the mounting or supporting of small, fragile insulating parts, screws or other fastenings shall not
be tight enough to cause cracking or breaking of those parts with expansion and contraction.

17.1.3 The fequirement that a swiich be prevenied from furning may be waived it the| construction
complies with all of the following:

a) The switch is a plunger 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 nornjal operation.

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

¢) Spacings are not reduced below the minimum required.values if the switch rotates.

d) The operation of the switch is by mechanical means ‘rather than by direct contagt by
persgns.

17.1.4 A lampholder of the type in which the lamp cannot be replaced, such as a neon pil¢t or indicator
light in which|the lamp is sealed in a nonremovableijewel, need not be prevented from turrfing if rotation
will not redude spacings below the minimum reguired values.

17.1.5 Uninsulated live parts shall be secured to the base or mounting surface so thaf they will be
prevented frgm turning or shifting in p@sition, if such motion may result in a reduction of sgacings below
the minimunm required values. The\securing of contact assemblies shall provide for the continued
alignment of pontacts.

17.1.6 The means for preventing turning is to consist of more than friction between surfacps.

17.1.7 A lock washer{ihat provides both spring takeup and an interference lock may be| used as the
means for préventing a small stem-mounted switch or other device having a single-hole molinting means
from turning.

17.1.8 A flushptate forouttet-box mountingshattbe 0-030mch 076 ) or thicker ferrous metal, 0.040
inch (1.02 mm) or thicker nonferrous metal, or 0.100 inch (2.54 mm) or thicker nonconductive material.

17.1.9 A yoke or strap or the mounting ears of a part intended to be mounted on a standard outlet box
or similar back box shall be 0.040 inch (1.02 mm) or thicker steel. If a nonferrous metal is used, it shall
be of a thickness that provides mechanical strength and rigidity not less than that of 0.040 inch thick steel.
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17.2 Current-carrying parts

17.2.1 All current-carrying parts shall be of silver, copper, a copper alloy, or other material acceptable for

use as an electrical conductor.

Exception: Multimetallic thermal elements and heater elements of a thermal protector need not comply

with this requirement.
17.2.2 Bearings, hinges, and the like shall not be used as current-carrying parts.

17.3 Insulating materials

17.3.1 Insuldting materials used for a base for the support of live paris shall be porcelair
cold-molded fomposition, or the equivalent.

17.3.2 A bage mounted on a metal surface shall be provided with an insulating barrier
mounting surfface and all live parts on the underside of the base that are not-staked, ups
equivalently secured so that such parts and the ends of replaceable termihal”screws do
contact with {he supporting surface.

17.3.3 Ordingry vulcanized fiber may be used for insulating bushings{Wwashers, separators,
but not for the sole support of live parts where shrinkage, currentdeakage, or warping of
introduce a risk of fire or electric shock.

17.3.4 A countersunk sealed live part shall be covered withxa’waterproof insulating compour

melt at a tefmperature 15°C (27°F) higher than the m@aximum intended operating tempg
assembly, and at not less than 65°C (149°F) in any, ¢ase. The depth or thickness of seali
shall not be Iess than 1/8 inch (3.2 mm).

, phenolic or

between the
ot, sealed, or
not come in

and barriers,
he fiber may

d that will not
rature of the
g compound

17.3.5 The thickness of a flat sheet of insulating material, such as phenolic composition or the equivalent,

used for pan¢l-mounting of parts shall beunot’less than that indicated in Table 17.1.

Table 17.1
Thickness of flat sheets of insulating material
Maximum dimensions Minimum thickpess,?
Lepgth or width, Area,
inches (cm) inches? (cm?) inch (mm)
24 (60.9) 360 (2322) 3/8 (9.5)
48 (122) 1152 (7432) 1/2 (12.7)
48 (122) 1728 (T15128) 578 (15.9)
Over 48 (122) Over 1728 (11,148) 3/4 (19.1)

subassemblies, such as supports for terminals for internal wiring, resistors, and other components.

@ Material less than 3/8 inch but not less than 1/8 inch (3.2 mm) in thickness may be used for a panel if the panel is supported
or reinforced to provide rigidity not less than that of a 3/8 inch thick sheet. Material less than 1/8 inch thick may be used for
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17.4 Fuseholders

17.4.1 A fuseholder shall be installed or protected so that adjacent uninsulated high-voltage live parts —
other than the screw shell of a plug fuseholder, cartridge fuse clips, or wiring terminals to the fuseholder
— will not be exposed to contact by persons removing or replacing fuses. A separation of less than 4
inches (102 mm) is considered to be adjacent.

17.5 Operating mechanisms
17.5.1 Operating parts, such as unenclosed switches, relays, and similar devices shall be protected by

individual dust covers or equivalent or by dust-tight cabinets against malfunction as the result of dust or
other material. The use of individual dust covers over operating mechanisms or a gasket between the

enclosure an

17.5.2 Movin

17.5.3 Provig
under the co

17.5.4 Manu

18 Bushing$

18.1 At a poi
shall be a bu

18.2 If the d
surface is co

18.3 Cerami

18.4 Fiber m
intended ope|

exposed to nmpoisture.

18.5 A softr
inch (1.2 mm
or other subs
hole in metal
the rubber.

i cover complies with This requirement.
g parts shall have sufficient play at bearing surfaces so that binding withnot o

ion shall be made such that adjusting screws and similar adjustable parts ¢
nditions of use.

plly operated parts shall withstand the stresses to which they/will be subjected

ht where a flexible cord passes through an opening in a wall, barrier, or enclosin
shing or the equivalent that shall comply withxthe requirements in 12.4.

ord hole is in phenolic composition or ‘ether nonconducting material, a smg
nsidered to be the equivalent of a bushing.

C materials and some molded campositions may be used for insulating bushin

ay be used where it will net-be subjected to a temperature higher than 90°C
Fating conditions if the bushing is not less than 3/64 inch (1.2 mm) thick and i

Libber bushing may be provided in the frame of a motor if the bushing is not |
) thick and_if\the bushing is located so that it will not be exposed to oil, greas
tance that may have a deleterious effect on rubber. If a soft rubber bushing is
the hole)shall be free from sharp edges, burrs, projections, and the like, that

pcur.

0 not loosen

in operation.

g case, there

oth, rounded

JS.

194°F) under
it will not be

pss than 3/64
e, oily vapor,
provided in a
could cut into

18.6 Anins

ating metatgrommet may be considered 1o be acceptabte i tieu of am nsufat

ng bushing if

the insulating material used is not less than 1/32 inch (0.8 mm) thick and completely fills the space
between the grommet and the metal in which it is mounted.
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19 Transformers, Coils, and Relays

19.1 A line voltage power transformer shall be of the two-coil or insulated type.

Exception: An autotransformer may be used if the terminal or lead common to both input and output
circuits is identified, and the output circuits are located only within the enclosure containing the

autotransformer. See 11.1.

19.2 A coil shall be treated with an insulating varnish, and baked or otherwise impregnated to exclude
moisture.

19.3 Enameled or equivalently coated wire is not required to be given additional treatment to exclude
moisture.

20 Switcheq

20.1 A switch provided as part of the signaling unit shall have a current and veltage rating|not less than
that of the cifcuit it controls when the signaling unit is operated under any condition of intended service.
If the circuit dontrolled has a power factor less than 75 percent, the switch.shall have a horsepower rating
(judged on the basis of the ampere equivalent) or a rating of not less than 200 percent of the maximum
load current.

21 Overcurrent Protection

21.1 Fuseho|ders, fuses, and circuit breakers provided on-a unit shall be rated for the application. A
protective deyice, other than a fuse, employed to limit theloutput circuit of the main power supply providing
energy to thg equipment to be used by the resident, shall be a manual or automatic resettgble type. The
maximum cufrent rating of the noninterchangeablexovercurrent protection employed with & transformer
providing enIrgy to a low-voltage power limited circuit shall be 100 volt-amperes divided| by the open
circuit voltage of the circuit, but shall not exceed 5 amperes:

100VAN paximum < 5 Amperes

in which Vp, dimum is the maximum rms circuit voltage.
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22 Printed Wiring Boards

22.1 Printed-wiring boards shall comply with the Standard for Printed Wiring Boards, UL 796, and shall
have a minimum flame class rating of V-2. The spacings between circuits shall comply with the spacing
requirements of this standard. The board shall be mounted so that deflection of the board during servicing
will not result in damage to the board or in a risk of fire or electric shock.

23 Capacitors
23.1 A capacitor shall be rated for the voltage and temperature to which it may be subjected under the

most severe conditions of intended use. A paper capacitor shall be impregnated or otherwise enclosed to
exclude moisture.

23.2 A capa

against expu
requirements

24 Semicon

24.1 Semico
which they w

25 Storage

25.1 A stora

rectifier, whid

25.2 Batterie

terminals of
batteries. Th
the electrolyt

25.3 A condi
the battery gases will not impair the operation of any part of the signaling unit. The trickle an

rates of a ba

Litor employing a liquid dielectric medium more combustible than askarel shall
sion of the dielectric medium when tested in accordance with the applicable
of this standard.

ductors

hductors shall be rated for the intended application under*all environmental
Il be exposed in service.

Batteries

je battery shall have sealed cells, or cells with-spray-trap vents, and shall be
h may be a part of the signaling unit assembly.

s shall be located and mounted sos;that terminals of cells will not come in
adjacent cells or with metal parts\of the battery enclosure as a result of g
& mounting arrangement shall permit access to the cells of unsealed batteries

a)

-

ioning charge shall be limited so that, with the maximum rate of charge that car

tery shall not exceed the battery manufacturer's recommended rates.

be protected
performance

conditions to

charged by a

contact with
hifting of the
for checking

be obtained,
d fast charge
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SPACINGS
26 General
26.1 A signaling unit shall be constructed to maintain spacings between uninsulated live parts and dead
metal parts and between uninsulated live parts of opposite polarity. The spacings shall be not less than

those indicated in Table 26.1.

Table 26.1
Minimum spacings

Point of application Voltage range d Minimum spacings ® b
Through-air Oer-surface
volts inches (mm) inches (mm)
To walls of encjosure
Cast metal enc|osures
Ppwer limited and non-power 0 - 300 1/4 (6.4) 1/4 (6.4)
lifnited
Sheet metal englosures
Ppwer limited and non-power 0-50 1/4 (6.4) 1/4 (6.4)
limited
Ppwer limited 51 — 150 1/4 (6.4) 1/4 (6.4)
Non-power limited 51 — 300 12 (12.7) 1/2 (12.7)
Installation wiripng terminals:
With barriers 0-30 1/8 (3.2) 3/16 (4.8)
31 -150 1/8 (3.2) 1/4 (6.4)
151 — 300 1/4 (6.4) 3/8 (9.5)
Without barriers 0:<'30 3/16 (4.8) 3/16 (4.8)
31 =150 1/4 (6.4) 1/4 (6.4)
151 — 300 1/4 (6.4) 3/8 (9.5)
Rigidly clamped assemblies © :
Ppwer-limited 0-30 - - - -
Non power-limited 0-30 3/64 (1.2) 3/64 (1.2)
31 -150 1/16 (1.6) 116 (1.6)
151 — 300 3/32 (2.4) 3/32 (2.4)
Other parts 0-30 1/16 (1.6) 1/8 (3.2)
31 -150 1/8 (3.2) 1/4 (6.4)
151 — 300 1/4 (6.4) 3/8 (9.5)
@ An insulating Jiner orbarrier of vulcanized fiber, varnished cloth, mica, phenolic composition, or similar material{used where
spacings would otherwise be insufficient, shall not be less than 0.028 inch (0.71 mm) thick; except that a liner or|barrier not less
than 0.013 inch i i i i i i i = hrough-air

spacing required. The liner shall be located so that it will not be affected adversely by arcing. Insulating material having a
thickness less than that specified may be used if it is suitable for the particular application.

b Measurements are to be made with solid wire of adequate ampacity for the applied load connected to each terminal. The wire
shall not be smaller than 18 AWG (0.82 mm?)

¢ Rigidly clamped assemblies include such parts as contact springs on relays or cam switches, printed wiring boards, and the like.

d These are rms values. Equivalent direct current or peak voltages 42.4 volts for 30 volts rms, 212 volts for 150 volts rms, and
424 volts for 300 volts rms.

26.2 The spacing between an uninsulated live part and a wall or cover of a metal enclosure, a fitting for
conduit or metal-clad cable, and any dead metal part shall be not less than that indicated in Table 26.1.
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26.3 The To-Walls-of-Enclosure spacings indicated in Table 26.1 are not to be applied to an individual
enclosure of a component part within an outer enclosure.

26.4 An insulating liner or barrier of vulcanized fiber, varnished cloth, mica, phenolic composition, or
similar material provided where spacings would otherwise not comply with these requirements, shall not
be less than 0.028 inch (0.71 mm) thick; except that a liner or barrier not less than 0.013 inch (0.33 mm)
thick may be used in conjunction with an air spacing of not less than one-half of the through air spacing
required. The liner shall be located so that it will not be affected by arcing.

26.5 Film-coated wire is considered to be a bare current-carrying part in determining compliance of a
signaling unit with the spacing requirements, but the coating is acceptable as turn-to-turn insulation in

coils.

27 Compon
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COMBINATION SYSTEMS

28 General

28.1 Genera

28.1.1 A home health care system that includes provisions for transmission of fire alarm signals, burglar
alarm signals, or both, shall comply with the appropriate standards and codes for the intended service. In

all cases the

priority of signaling shall be in accordance with 28.2.2(b).

28.2 Carbon monoxide signaling systems

28.2.1 Carbd
Detectors an
Standard for

28.2.2 The f
employing hd
monitoring fu

a) D
funct
mong

Exce
devid

b) The following priority of signaling shall.be*maintained:

n monoxide detecfors shall meef the requirements of the Standard for Gd
d Sensors, UL 2075, and carbon monoxide alarms shall meet the require
Single and Multiple Station Carbon Monoxide Alarms, UL 2034.

bllowing operation shall be obtained in a combination control unit,’such as 3
usehold burglar alarm control unit, household fire alarm functions, and carb
hctions:

stinctive alarm signals shall be obtained between carbon_monoxide alarms an
ons, such as burglar alarm. The use of a common seunding appliance for car
xide and burglar alarm complies with this requirement if distinctive signals are

ption: The audible emergency evacuation sighal shall be permitted to be U
es as long as the desired response is immediate evacuation.

1) Fire alarms;

2) Carbon monoxide alarms and medical (home health care) alarms;
3) Sprinkler supetvisory;

4) Security @larms;

5) Fire ahd carbon monoxide trouble signals; and

6)“Other signals.

s and Vapor
ments of the

combination
on monoxide

d other
bon
obtained.

sed for other

28.2.3 Short

CiTCUit, Oper circuit, or_ground Singte fautts i the non-carborm moroxide

and non-fire

monitoring equipment or in the wiring between the non-carbon monoxide and non-fire monitoring
equipment and the carbon monoxide monitoring alarm system shall not impede or impair the monitoring
for integrity of the carbon monoxide monitoring alarm system, nor impede or impair any carbon monoxide
monitoring alarm signal transmissions or operations.
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28.2.4 The required operation of the carbon monoxide alarm equipment shall not be impaired by any
failure of the non-carbon monoxide and non-fire alarm equipment hardware, software or circuits, or by any
maintenance procedure, including removal or replacement of defective equipment or powering down of
the non-carbon monoxide and non-fire equipment.

28.2.5 Where the combination system activates audible carbon monoxide alarm signals, the system shall
be capable of signaling the following patterns:

a) A single and tone pattern consisting of four cycles of 100 ms plus or minus 10 percent “on”
and 100 ms plus or minus 10 percent “off,” followed by 5 seconds plus or minus 10 percent

”Oﬁ.”

b) A
60 s

ter the initial 4 min. of alarm, the Tive-second ~off” time shall be permitied 19, b
conds plus or minus 10 percent.

c) The carbon monoxide alarm signal shall be repeated in compliance with (d) and

alarm

28.2.6 The (
trouble condi

28.2.7 Wire
shall be mon

is reset or the alarm signal is manually silenced.

perator interface for the system shall distinctly annunciate\carbon monoxid
ion(s).

i circuits and pathways to carbon monoxide initiating. devices and notificatig
tored for integrity as follows:

a) T

appli
conn

Exce
feet
the r

e changed to

(b) until the

e alarm and

n appliances

e initiating device (detector) circuit and indicating circuit of a carbon monoxid¢ alarm unit
shall|be monitored for integrity so that within 200 seconds a distinctive audible trou
indicate the occurrence of a single break (open) or single ground fault in the intercgq
whicl would prevent the intended operationiof the interconnected devices. Prior to

cation of a fault the control unit shalkbe energized in the intended standby corj
pcted to a rated source of voltage and frequency.

ption: Supervision is notirequired for an initiating device circuit extending no
0.91 m) from the controhuhit or not more than 3 feet from a device (transmitter)
bquired supervised transmission of an alarm at the control unit provided that a

procgdure is incorporated to test the operability of the circuit and the 3-foot dista

inclu

b) A
carbd
carbd

e an intervening,barrier such as a wall or ceiling.

N open or{ground fault in any circuit extending from a household control unit, g
n monoxide initiating device circuit, shall not affect the operation of the contro
n monoxide signaling, except for the loss of the function extending from that ¢

ble signal will
nnections,
the

dition while

more than 3
that provides
est feature or
nce does not

ther than the
| unit for
ircuit.

c) A

Singte break or singte ground-fauttimany imitiating device or notificatiomapptia

ce circuit or

any circuit extending from the control unit shall not cause a carbon monoxide alarm signal.

28.2.8 The following requirements cover the operation of carbon monoxide products and systems that
utilize initiating, annunciating, and remote control devices that provide carbon monoxide signaling by
means of low-power radio-frequency (RF):

a) Additional assurance of successful transmission capability shall be provided by one of the
following methods:

1) Transmitting the normal supervisory status transmission at a reduced power level of

at least 3 decibels;
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2) Increasing the minimum signal strength levels used in the product-specific field test

procedure by at least 3 decibels;

3) By another equivalent means.

b) The transmitter/receiver combination shall be arranged so that the occurrence of an alarm or
emergency condition at any transmitter will be immediately communicated and annunciated at
the receiver/control unit. When unusual or abnormal operating conditions (such as clash or
interference) require the signal to be delayed, it shall not be delayed for a period of more than
10 seconds.

c) Receiver/control unit until manually reset, and shall identify the particular RF initiating device

in ald

d T
signg
at int
cond
supe
the o
than

Excel
appli

e) The maximum allowable response delay fromiZactivation of a carbon monoxide i

devig

fy W
relay
reset

g) A
supe
supe
The

resto

h) R
supe
annu

rm.

b provide higher priority to carbon monoxide alarm and supervisory sigpals tha
Is, carbon monoxide alarm and sprinkler supervisory signals shall be\pefiodica
brvals not exceeding 60 seconds until the initiating device is returned to its no
tion. Receiver/control units activating RF appliances shall automatically repeat
[visory signal transmissions at intervals not exceeding 60 secends or until con
utput appliance received the signal. The duty cycle of the¢transmission shall b

15 percent measured over a one-minute interval.
ption: If the transmitter is manually activated, the™M5 percent duty cycle lin
Pable.

e to wireless activation of required carbon*monoxide alarm functions shall be

nen a receiver/control unit activates €arbon monoxide signals via RF appliance
5 or notification appliances, the, activated appliance shall remain locked-in unti
at the receiver/control unit.

low-power radio-frequency system combination intended to provide carbon
[visory device shatlbe annunciated by a supervisory signal and identify the a
supervisory signal-shall latch at the receiver/control unit until either manually rq

ration signal is, processed as indicated in 28.2.8(i).

pstoration) from off-normal to the normal carbon monoxide supervisory conditio
rvisory, device shall result in the receiver/control unit either canceling the previ

n to other
lly repeated
n-alarm
alarm and
irmation that
e not more

nitation is not

hitiating
10 seconds.

(s) such as
manually

monoxide
[visory service shall e arranged so that the occurrence of an off-normal con(:Eon of the

cted device.
set or the

n of the
busly
y identifying

hciated supervisory signal or annunciating the status change audibly and visib

the a

fecteddevice:

i) When required to increase the probability of a carbon monoxide alarm signal reaching the
receiver, an individual transmitter shall remain in the transmit mode for an interval in excess of
that used for status reporting. When specified, the transmission shall be repeated periodically
until the alarm or emergency condition is terminated if a maximum duty cycle of 15 percent
averaged over a 1-minute interval is maintained.

i) Monitoring for integrity shall comply with all the following:

1) Each low-power transmitter/transceiver shall transmit check-in signals at intervals not

exceeding 80 minutes.
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2) Any transmission interruption between a low-power radio transmitter/transceiver and

the receiver/fire alarm control unit exceeding 4 hours shall cause a latching
signal at the household fire alarm control unit/operator interface.

3) Low-power transmitters/transceivers shall be limited to serving a single i
device.

trouble

nitiating

4) Where retransmission devices (repeaters and/or transceivers) are provided,

disconnecting or failure of any single retransmission device (repeater and/o

r

transceivers) does not interrupt communications between any low-power transmitter/

transceiver and the receiver/fire alarm control unit.

Exception: A receiver/control unit which reports and identifies an inoperative trarj
systgm within 200 seconds.

k) Reception of any unwanted (interfering) transmission by a retransmission device
or by| the receiver/control unit for a continuous period of 20 seconds or-more, that v
any gtatus change signaling within the system, shall result in an audible’and visual
signdl indication at the receiver/control unit. This indication shall identify the specific
condftion (interfering signal) as well as the device(s) affected (repeater and/or recei
unit).

[) A fransmitter shall supervise the capacity of the batt€ry/ The battery shall be mo
loadgd by transmission of the transmitter, or a load eguivalent to the load imposed
transpmission.

m) A
capa
days
is ref

battery trouble status signal shall be transmitted to the receiver before the b
City of the transmitter has depleted tosa'level sufficient to power the unit for a
The trouble signal shall be transmitted at intervals not exceeding 4 hours unt
laced.

n) The battery of the transmittér:shall be capable of operating the transmitter, inclu
initiafing device if powered by.the same battery, for not less than 1 year of normal
servige before the batteryndepletion threshold specified in 28.2.8(n) is reached.

o) Tihe battery trouble;status signal is not required to be transmitted at a time othe
normial report timéyof the transmitter. The audible annunciation of a battery trouble
receiyer/contralunit is permitted to be delayed for a maximum period of 12 hours.

p) The audible signal of the receiver may be silenceable if provided with an autom

lsmitter in the

(repeater),
vould inhibit
trouble
trouble
ver/control

hitored while
by

1:1tery
inimum of 7

| the battery

ding the
signaling

than the
signal at the

htic feature

to regound the signal at intervals not exceeding 4 hours.

q) The trouble status signal shall persist at the receiver/control unit until the depleted battery

has been replaced.

r) Any mode of failure of a primary battery in an initiating device transmitter or repeater shall

not affect any other initiating device transmitter.
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28.2.9 Where the system has provision for signaling off premise, the signaling of carbon monoxide alarms
shall meet the following requirements:

a) Supplementary functions, including the extension of an alarm beyond the residential
occupancy, shall not interfere with the operation and monitoring for integrity requirements of
28.2.

b) Digital Alarm Communicator Transmitters (DACTSs) serving the protected premises shall
comply with the requirements of the Standard for Digital Alarm Communicator System Units, UL
1635, with the following exceptions:

Exception No. 1: Shall only require a single telephone line;

Exc%tion No. 2: Shall only require a call to a single digital alarm communicatorreceiver (DACR)
number;

Exception No. 3: Test signals shall be transmitted at least monthly; and

Exception No. 4: The DACT signal shall be permitted to be transmitted over a dedicated cellular
telephone connection.

¢) Cpmmunications path(s) such as internet signaling shall{comply with the following:

1) Any failure of the communications path shall’'be annunciated at the supgrvising
station within 7 days of a fault that affects’thé communication between the fransmitter at
the protected premise and the receiver.abthe supervising station.

2) Failure to complete a signal transmission from the transmitter at the protected
premise to the receiver at the supervising station shall result in a trouble annunciation
at the user interface at the protected premise.

3) Alarm, trouble, and\sbipervisory signals, and their restoration to normal, shall be
received, displayed, and recorded at the supervising station in not greater than 90
seconds from thewtime they are transmitted from the protected premises.

4) Where a(transmitter shares a transmission or communications channel With other
transmittets;- each transmitter shall have a unique identifier.

5) Communication of alarm, supervisory, and trouble signals shall prevent gegradation
of'the signal in transit by means of one of the following:

Ty~ SigrmatrepetitiormMuttipte trarsmissions Tepeating the same signal;

ii) Parity check: A mathematical check sum algorithm of a digital message that
verifies correlation between transmitted and received message; or

iii) A means that provides a certainty of 99.99 percent that the received
message is identical to the transmitted message.

d) The installation instructions for the transmitter shall alert the user that all equipment
necessary for the transmission of alarm, trouble, supervisory and other signals located at the
residence shall have a secondary power capacity of 24 hours.
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e) The time period for the minimum required test signals shall be the default programming

settin

g for the transmitter.

28.2.10 Carbon monoxide alarms interconnected to the household fire warning system equipment shall
meet the requirements of 28.2.

Exception No. 1: Carbon monoxide alarms interconnected to home health care system equipment when
all the following conditions are met:

a) Alarm signals are solely annunciated within the premises and are not signaled off-premise;

b) An open, ground fault, or short circuit faults on the wired interconnections do not prevent the

operation of each Individual smoke alarm or the remaining operation or the househ

warn

c) R
indiv

d P
e) T
f Re
g) T

test (
51, 5

Where L, ig
transmission,
floors and w4
as follows:

Whe

L

F attenuation value of a wall = 2L, + L,

ng system;

hdio frequency jamming signals on wireless pathways do not prevent\the oper,
dual smoke alarm or the remaining operation of the household fire_ warning sy

iority of signaling is maintained as described in 28.2.2(b);
ne control unit shall remain in alarm as long as the originating transmitter remé
ceipt and alarm/display by the control unit is withifh & maximum of 20 seconds

ne transmitter and receiver shall be capable 6f.ecommunicating at an equivalen
listance Depar during and/or following the-pérformance based tests in Section|

Degay = 30.5(10L2/40)

the building attenuation factor, a value dependent on the frequency of
The building attenuationfactor, Ly, represents the maximum attenuation vg
lls within a majority of structures. L, shall assume four walls and two floors and

Ly = 4Ly )+ 2(Ly)

e.

bld fire

ation of each
stem;

hins in alarm;
;- and

t open area
s 44, 45, 48,

2, 53, and 54, as applicable. Depat is a“line of sight” distance equivalent to 30.5 m (100
ft) infloors as defined by the following equations.

the wireless
lue of typical
be calculated

L=

L1:

attenuation value of a floor = L+ L, + L3 + L, and

Frequency dependent attenuation value for 13 mm drywall

L, = Frequency dependent attenuation value for 38 mm structural lumber (dry)’

Ls = Frequency dependent attenuation value for 19 mm plywood (dry)’

L, = Frequency dependent attenuation value for 13 mm glass/ftile floor

NOTE: The losses are in dB and the distances are in meters.
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Exception No. 2: Following initial verification of Dgpat, an alternative to conducting all of the performance
based tests at Dgoar, it is acceptable that the testing be conducted with the transmitter and receiver in
close proximity to one another provided the transmitter signal strength is equal to or less than the signal
strength value at Depat.

' Stone, W. “Electromagnetic Attenuation in Construction Materials”, National Institute of Standards and Technology, NISTIR 6055,
1997.

FCC VERIFICATION

29 General

29.1 A signaling unit radiating or utilizing radio frequency energy is subject to the safety requirements and
regulations of the Federal Communications Commission (FCC). Verification of the complipnce of such
equipment with the regulatory agency involved is required prior to or may be obtained concurrently with
the establishment of compliance with the requirements of this standard.

PERFORMANCE
ALL UNITS
30 General
30.1 Test units and data

30.1.1 Homqg health care system units that are fully representative of production units are tp be used for
each of the fpllowing tests unless otherwise specified,

30.1.2 The units employed for testing are to be those specified by the wiring diagram of the signaling unit,
except that gubstitute devices may be used if they produce functions and load conditions [equivalent to
those obtaingd with the devices intended to:be used with the signaling unit in service.

30.1.3 If a signaling unit is to be moupted in a definite position in order to function as intended, as detailed
by the install@tion instructions or marking on the unit, it shall be tested in that position.

30.1.4 If a s|gnaling unit or_device is intended to be employed with a specific power supply to obtain
intended opgration, it shall\bé connected to that power supply during each of the Performance tests
described in this standard.



https://ulnorm.com/api/?name=UL 1637 2017.pdf

SEPTEMBER 21,

2017 HOME HEALTH CARE SIGNALING EQUIPMENT - UL 1637

51

30.2 Test voltages

30.2.1 Unless specifically noted otherwise, the test voltage for each test of a signaling unit shall be as
indicated in Table 30.1, and at rated frequency for alternating current circuits.

Table 30.1
Voltages for tests

Nameplate voltage rating Test voltage

110 to 120 120
220 to 240 240
Other Marked-rameplate—rating—

Battery circuit Nominal battery voltage

31 Normal ¢

31.1 Home h
30.1, in conj
indicated by
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performed.
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s designed.
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hsmission of a medical emergency signal to the central station receiving unit m3
han 3 minutes: A “call cancel” switch may be provided at the residential control

edical emyergency signals during the delay feature.

g of. an audible signal of one circuit of a central station receiving unit comm

circuits shall

ven by Table
h of the type
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or which the
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dication shall
d in by either
nual reset is

b0 generated.
1y be delayed

unit to cancel

pn to several

esult in reenergization of the audible signal upon receipt of a subsequent signa

from another

circuit.

31.7 The signal indication resulting from the operation of a central station receiving unit shall include a
permanent record of all signals. Audible indication shall be given of all medical emergency signals.


https://ulnorm.com/api/?name=UL 1637 2017.pdf

52 HOME HEALTH CARE SIGNALING EQUIPMENT - UL 1637 SEPTEMBER 21, 2017

31.8 There shall be distinction among trouble, medical emergency, and monitor signals for residential and
central station receiving equipment. This shall be accomplished by means of a sounding appliance
common to two or more signals coupled with a distinguishing visual indication of the signal received, or
by other equivalent means.

31.9 A visual indication is required in a central station receiving control unit to identify a medical
emergency signal and the location from which the signal originated. Any one of the following or equivalent
means shall be used:

a) One lamp coupled with a lamp test switch, in which operation of the lamp test switch
indicates a lamp that has burned out, or an equivalent means to readily identify a burned out
lamp. A common lamp test switch may be common to all lamps or a particular group of lamps.

b) Alreliable lamp, such as a light emitting diode or an incandescent lamp that coanIies with a
150,000-cycle endurance test. See Table 47.1.

c) Ope lamp coupled with a printed record.

31.10 The operation of a control unit from a standby power source shall,produce the game medical
emergency, monitor, and trouble signals, under normal and emergencycconditions, that are produced with
the unit conngected to its main power source.

Exception N§. 1: The trouble signal that is obtained upon I0s5/of main power is not rpquired for a
residential cgntrol unit operating from standby power.

Exception N¢. 2: Response at a central receiving unit‘Operating from standby power shall include an
audible troubje signal and either a visual signal or printed record, or both.

31.11 The operation of a signaling unit shall not'dépend upon any ground connection.

31.12 The rgsidential control unit may incorporate a feature whereby the central receiving unit can be
alerted to int¢ntionally unoccupied periods.

31.13 It shal| be possible to maintain operation of the residential control unit during unocclipied periods
such that a medical emergeney.;signal is capable of being transmitted to the central recgiving station.
Other signalg such as monitor,signals may be halted during unoccupied periods.

31.14 The rgpresentative*system combination is to be investigated in the “occupied” and [‘unoccupied”
conditions thjoughout the test program.

31.15 The health*care system control unit(s) shall be in the normal standby condition and prepared for
the intended signating operatiom whemn it s connected 1o refateddevices and circuits as specified on the
installation wiring diagram provided by the manufacturer (see Installation and Operating Instructions,
Section 6).

31.16 In accordance with the marking requirements in 87.1(h) regarding testing the system weekly on
standby power, the system shall provide one of the following or equivalent methods:

a) Disconnecting ac power and verify that system can operate for emergency signaling. The
instructions shall indicate to reconnect the restraining means.

b) A manual test feature which disconnects the ac power and tests the system for emergency
signaling.
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c) An automatic test feature that tests the battery under a load representative of emergency
signaling. Where the battery does not have sufficient capacity, the system shall provide an
audible and visual low battery trouble annunciation at an operator interface on the premise.

d) An automatic battery test under sufficient load to determine if the battery has sufficient
capacity to operate the system for emergency signaling. Where the automatic test determines
that the battery does not have this capacity, the condition of the battery shall be transmitted to a
central supervising station.

32 Electrical Supervision Test

32.1 The circuits between the signal initiating unit and the residential control unit, over which medical

emergency s

for a single o
control unit.

Exception:

a person, su

32.1.1 The 4
is used, it shall sound at least once every ten seconds with minimum dn-time duration of one

When a com
medical and

32.2 An initiating device circuit of a control unit employing-radio frequency (RF) transmig
supervised in

Exception:

m) from the
supervised t
incorporated
barrier such

32.3 If radio

unit, failure ¢
residential co

occurs.

32.4 Openirn

by a trouble

Exception:

g
Y

ben, single ground, or short-circuit fault. The trouble signal is to be indicatedat

Bupervision does not apply to a portable transmitter that is intended to be carrig
th as a pendant, wrist instrument, or equivalent.

udible trouble signal shall be distinctive from all alarm signals. Where an inter

mon audible signal (distinct from alarm) is to be empleyed for trouble annunci
hon-medical related signals, distinction shall be achieved visually.

accordance with 76.1.

bupervision is not required for an initiating device circuit extending not more tha
control unit or not more than 3 feet-from a device (transmitter) that provides
ansmission of an alarm at the(eontrol unit, provided that a test feature or
to test the operability of the.circuit and the 3-foot distance does not include 3
hs a wall or ceiling. See 8Z(h).

requency transmissign is employed between a fixed initiating device and a resi
f the transmission, capability shall be indicated by an audible trouble signa
ntrol unit or at the-off premises central station receiving unit within 24 hours a

g or shorting of capacitors, shall either have no effect on intended operation o
br alarm’ signal.

|

gnals are to be fransmitted, shall be supervised so that an audible Trouble signl is obtained

e residential

bd or worn on

mittent signal
-half second.
ation for both

sion shall be

n 3 feet (0.91
the required
procedure is
n intervening

ential control
either at the
er the failure

" be indicated

A-Tranuat test ettiod provided as a part of the operation of the systenT that €

fectively tests

the capability of critical components may be used in lieu of electrical supervision. A critical component is
a component whose malfunction will impair the operation of the unit (such as by preventing the receipt of
signals by the operator) or will create a risk of fire or electric shock.
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32.4.1 Where it is not practical to have a component failure indicated, a reliable component shall be used.
The reliability of the component may be based on de-rating or on reliability data recorded for the particular
component. Suitable sources are:

a) The capacitor derating parameters specified in Table 32.1;

b) The Military Handbook Electronic Reliability Design Handbook, MIL-HDBK-338, RIAC 217+,
or equivalent, such that the failure rate is equal to or less than 0.5 failures per million hours of
operation; and

c) Component reliability data based on actual performance in a similar application, such that
the failure rate is equal to or less than 0.5 failures per million hours of operation.

d) TI|1e maximum temperature rise is 40 C in a maximum 25 C ambient.

Table 32.1
Capacitor derating parameters

Type Derating parameter Derating level?

Mica, film, glasp Normal operating voltage 60 percent
Temperature from maximum limit 10°C

Ceramic Normal operating voltage 60 percent
Temperature from maximum limit 10°C

Electrolytic aluthinum Normal operating voltage 80 percent
Temperature from maximum fimit 20°C

Electrolytic tantalum Normal operating voltage 60 percent
Temperature from maximum limit 20°C

Solid tantalum Normal operatingcvoltage 60 percent
Maximum operating temperature 85°C

@ Percent of defated value to the rated normal operating-temperature.

32.5 Malfungtion or breakdown of a cooling fan motor that would result in temperatures exgeeding those
specified in Tlable 39.1 shall be indicated by an audible trouble signal.

32.6 The fusps of a central station receiving unit shall be electrically supervised to indicate qpening of the
fuse by an adidible trouble signal if the fault impairs the operation of the unit. (See 32.10 fof the opening
of AC power [line fuses.)

32.7 A multiple ground fault or short circuit fault on conductors extending from power limited circuits that
would impair[the.intended operation of the unit shall result in an audible trouble or alarm signal.

32.8 To determine compliance with the requirements in 32.T — 32.7, a representafive system combination
in the normal standby condition indicated in 31.15 is to be assembled, and the type of fault to be detected
is to be introduced separately in each circuit conductor.

32.9 The operation of any manual-switching part of a signaling unit to other than its normal position, while
the unit is in the supervisory condition, shall be indicated by an audible trouble signal or by a lamp or other
visual annunciator, if the off-normal position of the switch impairs the intended operation of the signaling
unit.
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32.10 To determine compliance with the requirements in 32.9, with the representative system
combination in the normal supervisory condition indicated in 31.15, the unit signal operation is to be
determined with the manual-switching part in each position.

32.11 A trouble signal shall be distinctive from a medical emergency signal and shall be indicated at the
receiver unit by the continuous operation of an audible device that may be common to several supervised
circuits. A switch to silence the audible device may be provided only if the switch transfers the trouble
indication to a lamp or other visual indicator. The visual indicator shall continue to indicate until the
silencing switch is restored to its normal position, unless an audible trouble signal is obtained when a fault
occurs without restoring the switch to normal or unless the audible trouble signal is again energized upon

correction of

the fault.

32.12 The v
recognize thg

32.13 The lin
receiving equ
conduit, prov

33 Power S

33.1 Battery powered units

33.1.1 A sig
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bf power to an(AC operated residential home health care control unit shall be
bn of a “power on” light, or energization of an audible or visual trouble signal.

apacity(of the standby power for a residential control unit shall be sufficient t
urs whife in the standby mode of operation that consumes maximum power, an
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entral station
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e capable of
signal is first
g signal, and
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Exception: Standby capacity of 4 to 24 hours is acceptable if the unit is not intended for carbon monoxide
signaling and the unit is prominently marked on its enclosure with the following or equivalent wording:
”Battery capacity for emergency standby at least hours.”
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33.2.3 If the residential control unit is equipped with terminals or leads for the connection of standby
power, the terminals shall be marked with the voltage, current, and minimum capacity of the batteries in
ampere-hours, and the number and type of batteries to be used. See 87.1(d)(2).

33.2.4 With standby power connected, neither loss nor restoration of a line voltage source shall cause a
medical emergency or monitor signal.

33.2.5 To determine compliance with the requirements of 33.2.4, the signaling unit is to be energized in
the normal standby condition and the supply circuit interrupted for 1 minute and restored for 1 minute for
a total of 10 cycles of interruption and restoration.

33.2.6 Following restoration of power after an extended power failure of 24 hours or more, a rechargeable

battery shall
Charging Cu

33.3 Centra
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unit shall be
signaling circ
silenced bef
accomplisheq
capacity.

capable of receiving medical emergency.signals from 10 percent (minimum
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33.3.6 Following an extended power failure of 24 hours or more and subsequent restoration of power, the
receiving unit shall, within 48 hours, recharge sufficiently to provide the required standby power in
accordance with 33.3.2.
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33.3.7 Momentary power failures and subsequent power restorations shall not render the equipment
inoperative for any of its functions unless a trouble signal, as described in 33.3.1, is obtained.

34 Electrica

34.1 Input c

| Measurements Test

ircuit

34.1.1 The input to a signaling unit shall not exceed 110 percent of the marked input rating while
connected to an input voltage source in accordance with Table 30.1, and while delivering maximum rated
output voltage and current.

34.2 Output

circuit
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34.4 Circuits connected to specific equipment

34.4.1 If a signaling unit output circuit is intended to be connected to a specific device, it need not comply
with the requirements of 34.2.1 — 34.3.2 if it complies with all other requirements in this standard while
connected to the device.

35 Volt-Ampere Capacity Test, Low-Voltage Power-Limited Circuits

35.1 A signaling circuit of home health care equipment intended to be installed in residences shall be of
a low-voltage, power-limited type and shall be obtained, either directly or indirectly, from the output of an
isolating step-down transformer or, if provided, a standby battery. For this purpose, there are two types of
power limited circuits: those inherently limited by a reliable fixed impedance or reliable electronic circuitry
requiring no fvercurrent protection and those having power limited by a combinaiion of a ffansformer or
standby battgry and overcurrent protection.

a) Ppwer limitations shall be obtained by the use of any one of the following‘configurations:
1) Energy-limiting transformers [see (b)(1), (2), and (3)].

2) Nonenergy-limiting transformer, standby battery, oroth, coupled with a
noninterchangeable overcurrent protective device in the output circuit [see (b)(1), (2),
and (4)].

3) Combination transformer, standby battery,~or both, and reliable fixed impedance [see

(b)(1), (2), and (3)].

4) Combination transformer, standbybattery, or both, and reliable electronic circuit [see

(b)(1), (2), and (3)].
5) Arrangement equivalent o any of the above.

b) T:Ime capacity of a low-voltage;-power-limiting circuit of home health care equipmient shall not
be greater than the following'values:

1) 100 volt-amperes, 5 amperes maximum at the maximum rated voltage and
frequency.

2) 304plts, 60 hertz (42.4 volts peak), 42.4 volts peak for nonsinusoidal AC, or 42.4
volts, continuous DC.

8)” For a circuit whose power is limited internally by a reliable fixed impedapce or
retfabteetectronicircuit, 8 amperes shortTitcuit turrent, measuredafter —minute.

4) For a circuit whose power is limited by a combination of a nonenergy-limiting
transformer, standby battery, or both, and noninterchangeable overcurrent-protective
device, 250 volt-amperes under any condition of loading. If the maximum voltage from
the circuit is 15 volts, 60 hertz, or less, then the maximum volt-amperes shall not be
greater than 350 volt-amperes.

¢) Components, circuits, or both, may be determined to be reliable by any one of the following
methods:
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1) The component has been previously investigated and determined to be
for the application.

2) The opening or short-circuiting (singly) of any unreliable component (ele

acceptable

ctrolytic

capacitor, transistor junction, diode, vacuum tube, and the like) in the circuit in question

does not cause the limits in 34.1.1 to be exceeded.

3) The individual component or each component of the circuit has a predicted failure
rate of 2.5 or fewer failures per million hours as determined for a “Ground Fixed” (GF)

environment by MIL-HDBK 217B, or equivalent.

35.2 To determine if the capacity of a low-voltage power-limited circuit complies with the requirements of

35.1, the output circuit is 1o be connected o a variable resistance Toad. With the unit connec

source of suj
conditions in
current meas
amperes) ca
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ected combination also comply with the requirements in 35.1. The presen

ne interconnecting wiring is not to be considered in determining the energy ca
br supplies in combination.

D separate circuits, each having its 0wn separate output connections, and the d
e marked to warn that the separation shall be maintained.
d to:

pth a rated AC supply source and a fully charged battery.
rated AC supply source (battery disconnected).

fully charged battery (AC power source disconnected).

Toyprevent possible shorting of the battery circuit and the resultant risk

ed to a rated
b short circuit
Voltage and
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pply, either in
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nit provided with a standby-battery, the volt-ampere capacity test is to be conducted with the

of explosion,

precautions
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n during this

35.5 For this test, a volt-ampere load curve (from open circuit to the maximum volt-amperes that can be
obtained from the battery) is required.
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36 Undervoltage Operation Test

36.1 A home health care system unit shall operate for its intended signaling performance while energized
at 85 percent of its rated primary and secondary supply voltages and with the appropriate value of
maximum load connected to the circuit.

36.2 A product that uses batteries for standby power shall comply with the requirements of the Charging
Current Test, Section 40.

37 Overvoltage Operation Test

37.1 A home health care system unit shall withstand 110 percent of its rated supply voltage continuously
without damgge during the standby condifion and shall operate as intended at the increasef voltage.

37.2 The sighaling unit is to be subjected to the increased voltage in the standby condition juntil constant
temperatures| are attained, and then tested for its intended signaling operation. For this tegt, zero ohms
line impedange is to be employed in the initiating circuit.

38 Jarring Tlest

38.1 A signaling unit shall withstand jarring resulting from impact_and vibration such |as might be
experienced |in service, without causing signaling operation jef<any part and without |impairing its
subsequent qperation.

38.2 The deyice is to be mounted in a position of intended-use to the center of a 6- by 4-foot (1.8- by
1.2-m), 3/4 inch (19.1 mm) thick plywood board secéfed in place at four corners. Anfimpact of 3
foot-pounds (4.2 J) is to be applied to the center of the reverse side of this board by means of a 1.18
pound (0.54 [kg), 2 inch (50.8 mm) diameter steelSphere. For this impact, the sphere is|to be swung
through a pendulum arc from a height (h) of 2.54 \feet (0.77 m) or dropped from a height (h) of 2.54 feet,
depending upon the mounting of the equipment. See Figure 38.1.

38.3 For thisg|test the unit is to be energizéd in the standby condition and connected to a rgted source of
supply. Folloying the jarring, the unit\is/to be tested for the intended signaling operation.
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Figure 38.1
Jarring test
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39 Component Temperature Test

39.1 A proddct, when operated under any normal condition of intended use and at maximum rated load,
shall not reagh a temperature at any point high enough to:

a) Result in a risk of fire or efectric shock;

b) Adversely affect any<materials in the product; or

c) Exceed the temperature rises at specific points as specified in Tables 39.1 and B9.2.
Exception: A compenént with a temperature exceeding that indicated in Table 39.1 may he used when

reliability data at thechigher temperature is provided by the manufacturer to justify its use. See note c to
Table 39.1.
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Table 39.1
Maximum temperature rises for electronic components
Component or device Normal standby (i.e. any long term fire or Alarm condition (i.e. short term operating
security condition of operation or any non- condition of fire, security, or emergency
fire or non-emergency operating condition) signaling)
°F (W% °F (W%
A. COMPONENTS
1. Capacitors @ 45 (25) 72 (40)
2. Resistors °
Carbon 45 (25) 90 (50)
Wire-wound 90 (50) 225 (125)
ther 75 25) 90 (50)
B. SOLID-STATE DEVICES See note (c)
@ In lieu of complying with these temperature limits, a component shall meet the derating parameters specified in| Table 30.1 or

the component

under the test
¢ The temperat
1) Not excq
a) 50 pe
normal stan
b) 75 pe
alarm cond
component
For referen|
exceed 50
2) Not excq
following:
a) Forin

b) A qua
of 100 perd
c) Each
temperatur
followed by

d) Comp
Reliability [
million hou

bIn lieu of comglying with these temperature limits, a resistor shall not dissipate more than one-half bf its maxim

(such as dipdes, transistors, SCR’s, LEDs) the component complies with the requirements of MIL-STD-750F

reliability assessment specified in 32.4.1.

onditions specified.

ire of a solid-state device (such as a transistor, SCR, or integrated circuit) shall comply with one
ed the temperature limits specified in both (a) and (b):

cent of its rated junction temperature, or storage temperature when not-tated for junction tempera
dby condition and during any non-fire or emergency signaling condition:
cent of its rated junction temperature, or storage temperature wher) not rated for junction temperg
tion or any other short term condition of operation which produces the maximum temperature dis

Ce purposes, 32°F (0°C) shall be determined as 0 percent.For integrated circuits, the loading fac
pbercent of its rating under the normal standby condition and 75 percent under any condition of op

ed 100 percent of its rating under any condition of‘nermal use and the component is subjected tg
legrated circuits the component complies with the requirements of MIL-STD 883H, For all other sq

ity control program established by the manufacturer consisting of inspection and testing of all perf
lent of components either on an individual basis, as part of an assembly, or the equivalent.
ssembled production unit is subjected to a burn-in test under the condition which results in the m|
bs for 24 hours, while connected'to a source of rated voltage and frequency in an ambient of at Ig
an operation test for norfnal signaling performances.
bnent reliability data based on actual performance in a similar application, or the Military Handboo
esign Handbook, MIL=HDBK-338, or equivalent, such that the failure rate is equal to or less than
s of operation.

m power rating

bf the following:

ture, during the

ture, under the
ipation of the

or shall not
Eration.

one of the

lid state devices

inent parameters

AXximum
last 120°F (49°C),

k Electronic
0.5 failures per
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Table 39.2

Maximum temperature rises for materials and component parts

Materials and component parts °F (°C)
1. Varnished cloth insulation 108 (60)
2. Fuses:
a) Glass G, J, L, and CC:
Tube 180 (100)
Ferrule or blade 153 (85)
b) Others 117 (65)
3. Fiber used as electrical insulation 117 (65)
4. Wood|and similar combustible material 117 (65)
5. Any pgint on or within a terminal box on a permanently wired unit HZ (65)
6. A surfpce upon which a permanently wired unit is mounted in service, and surfaces that 117 (65)
are adjagent to the unit when it is so mounted
7. Enclogure surfaces:
a) Purfaces subject to contact during intended use or maintenance:
Metallic 63 (35)
Nonmetallic 108 (60)
b) Pther surfaces:
Metallic 81 (45)
Nonmetallic 126 (70)
8. Class [105 (formerly Class A) insulation systems on windingsyof relays, solenoids,
magnets| transformers and similar parts:
Th¢rmocouple method 117 (65)
Registance method 153 (85)
9. Class [130 (formerly Class B) insulation systems,on windings of relays, solenoids,
magnets| transformers and similar parts:
Th¢rmocouple method 153 (85)
Registance method 189 (105)
10. Clas$ 155 insulation systems &n windings of relays, solenoids, magnets, transformers
and similar parts:
Thérmocouple method 198 (110)
Registance method 216 (120)
11. Clas$ 180 insulation systems on windings of relays, solenoids, magnets, transformers
and similar parts:
Thérmacouple method 225 (125)
Resgistahce method 243 (135)
12. Phenolic composition used as electrical insulation or as a part whose malfunction is 225 (125)
capable of resulting in a risk of fire, electric shock, injury to persons or risk from electrical-
energy/high-current levels.2
13. Insulated conductors, appliance wiring material see note P
14. Sealing compound 72°F (22°C) less than
melting point
15. Printed-wiring board see note °

2 The limitations on phenolic composition and on rubber and thermoplastic insulation do not apply to compounds
that have been investigated and determined to meet the requirements for use at higher temperatures.

b 77°F (25°C) less than the established temperature rating of the wire.

Table 39.2 Continued on Next Page
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Table 39.2 Continued

¢ Temperatures on the surface of any printed-wiring board shall not exceed the temperature limits of the board.

Materials and component parts °F (°C)

39.2 All values for temperature rise apply to equipment intended for use with ambient temperatures
normally prevailing in occupiable spaces which usually are not higher than 77°F (25°C). When equipment
is intended specifically for use with a prevailing ambient temperature constantly more than 77°F (25°C),
the test of the equipment is to be made with the higher ambient temperature, and the allowable
temperature rises specified in Tables 39.1 and 39.2 are to be reduced by the amount of the difference
between that higher ambient temperature and 77°F.

39.3 Temperlature measurements on equipment intended for recessed mounting are to be made with the

unit installed
(19.1 mm) w
approximatel

product covef.

39.4 A prodJ
rating is to b
direct current
on 50-hertz 4

39.5 A prodd
at the rated

pbod such that the walls of the enclosure make a close fit with the product

b tested at that frequency. A product rated AC/DC or DC 60 hertz is to be t
and 60-hertz alternating current. A product rated 25 - 60 hertz or 50 - 60 hertz i
lternating current.

ct that is rated for use at more than one voltage\or for a range of voltages shall
oltages.

in the intended manner on or against the black painted surface of an enclosufe of 3/4 inch

nd extending

2 inches (50.8 mm) on the top, sides and rear, and the front extended to be flush with the

ct shall be connected to a supply circuit of rated voltage. A prodact having a single frequency

sted at both
5 to be tested

be evaluated

39.6 A prodyct that is rated for use at more than One voltage, or a range of voltages, afd contains a

tapped transf
most unfavor

39.7 For the
mm?) and no

not prohibited from being employed t6 identify those components and/or materials in whic

with 49.1 is g

39.8 Tempetatures are to be-measured by thermocouples except the change-of-resistance

be used for ¢
(for example,
more than tw|

ormer or other means of being adapted to different supply voltages shall be
Able combination of supply voltagé-and voltage adjustment.

purpose of prescreening, .theérmocouples consisting of wires not larger than 2
smaller than 30 AWG (0.05 mm?), and an infrared temperature probe or the e

uestionable and, therefore, requiring the measurements indicated in 39.8.
oil and winding temperatures where the coil is inaccessible for mounting of th

a coil immersed in sealing compound) or where the coil wrap includes therma
D layers{1/32 inch (0.8 mm) maximum in total thickness] of cotton, paper, rayg

39.9 Whene

tested at the

4 AWG (0.21
quivalent, are
h compliance

method shall
ermocouples

| insulation or

n, or the like.

ertemperature measurements by thermocouples are necessary, thermocoup

es consisting

of 30 AWG (0.05 mm?) iron and constantan wire and a potentiometer-type instrument are to be used. The
thermocouple wire is to conform to the requirements in the Initial Calibration Tolerances for
Thermocouples table in Standard Specification and Temperature-Electromotive Force (EMF) Tables for
Standardized Thermocouples, ANSI/ASTM E230/E230M.
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39.10 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:

7- (2345 + 1) - 2345

in which:

T is the temperature to be determined in degrees C,

R is

rist

tis t

39.11 As it i
shutdown is

quickly as pgssible after the instant of shutdown. A curve of\the resistance values and the

plotted and

39.12 The ci

for the maxinpum resistance or reactance at rateddoad.

39.13 The d
a) S
b) O
autor
c) U

39.14 If the 1

follows:

he resistance in ohms at the temperature to be determined,
he resistance in ohms at the known temperature, and
e known temperature in degrees C.

generally necessary to de-energize the winding<béfore measuring R, the
be determined by taking several resistance measurements at short intervals,

trapolated to give the value of R at shutdown:

rcuit of a current-regulating resistor or rgactor provided as part of a product is t

irations of the tests are to be riot’less than:
xteen hours, for the normal*standby condition of any signaling unit.

he hour for the normal signaling condition of a signaling unit intended to be ag
hatic or manual devices.

htil constantitemperatures are attained for a rectifier operating at its maximum

ignaling-anit has a power supply-battery charger combination, the test sequen

alue of R at
beginning as
time is to be

b be adjusted

tuated by

rated output.

ce is to be as

a) The power supply section is to be delivering maximum rated output power and the battery
charger section is to be connected to a discharged battery, see 39.13, of the maximum capacity
prescribed by the manufacturer. The terminal voltage of the discharged battery shall be
measured prior to the beginning of this test, before input or output connections are made.

b) After operation for 1 hour, the temperature rises shall not exceed the values shown in the
second column (”Signaling Condition - Short Term Operation”) of Table 39.1.

¢) The signaling unit is to be operated for a total of 48 hours of continuous operation (normal
standby), while delivering maximum standby load.
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d) At the conclusion of the 48 hour period, the product is to be subjected to the Charging
Current Test, Section 40.

39.15 With reference to 39.14, a discharged battery is one that has been:

a) Fully charged, in a new condition, according to the manufacturer’s instructions, then:

b) Delivering normal standby load for 24 hours or for a period marked in accordance with the
Exception to 33.2.2 with primary power disconnected.

39.16 A temperature is determined to be constant when three successive readings taken at intervals of
10 percent of the previously elapsed duration of the test, but not less than 5-minute intervals, indicate no

change.

39.17 If, dur

ng the temperature test, the temperature on a lead intended to be fieldJinst

surface of the wiring compartment which the lead might contact is more than 60°@, (140°F),

unit shall be
40 Charging

40.1 The Ch

marked as described in 87.11.
Current Test

brging Current Test is to be conducted in conjunction with the Temperature Teg

on products provided with standby batteries.

40.2 At the

operating cor
reconnected,
the initial bat

tonclusion of the 48-hour charging period [seex89:14(c)] during which the sig
tinuously with maximum standby load conneeted and with the AC input to the
the battery terminal voltage shall not be_lgss than 95 percent of the value m
ery-charging period.

40.3 With thé AC source disconnected, normal standby load is to remain connected to the

24 hour perid

40.4 After m
terminal voltg

Exception:

home health
be applied fo
signal shall b

d (or for a period marked in accordance with the Exception to 33.2.2) specifie

bximum standby load has:been applied at the residential control unit for 5 mi
ge shall be not less than_85 percent of the marked ratings of the output circui

Where a combination system includes carbon monoxide signaling, after the
care or carbon(monoxide alarm, the maximum carbon monoxide alarm load sh;
- a period of net-be less than 12 hours. The 5-second ”off’ time of the carbon m(
e permittéd-to be changed to 60 seconds plus or minus 10 percent.

alled or on a
the signaling

t, Section 37,

naling unit is
signaling unit
pasured after

putput for the
of

hutes, battery
S.

5 minutes of
b/l continue to
bnoxide alarm
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41 Battery Charger Tests

41.1 A nonfloat-type battery charger employed in a home health care unit shall isolate the battery from
external loads until an AC power loss occurs, at which time a transfer mechanism shall connect the battery
to the unit.

41.2 A home health care unit employing battery charger circuitry shall comply with the requirements of
the Charging Current Test, Section 40, except that during the recharge cycle, only the discharged battery
is to be connected to the charger, and any external loading contemplated for the system is to be

connected to

42 Variable

the home health care unit.

Ambient Temperature Test

42.1 A homgq health care unit shall comply with the requirements of the Normal Operation
31, in an ambient temperature of 120°F (49°C) and also in an ambient temperature ©f.32°H

42.2 The unif is to be energized in the normal standby condition using the supply_specified i
unit is to be npaintained at each test temperature for at least 3 hours or until thermal equilibriu
The unit is then to be tested for operation.

43 Humidity] Test

43.1 A home
31, while ene
to moist air

performance

44 lLeakage

health care unit shall comply with the requirements-of the Normal Operation
rgized from a rated source of voltage and frequency after having been exposeq
having a relative humidity of 85 5 percent*at’a temperature of 32 +2°C (8
shall be determined with the unit in the huriaid ambient. See also 44.2.

Current Test

Test, Section
(0°C).

n 30.2.1. The
m is attained.

Test, Section
| for 24 hours
6 +3°F). The

44.1 The leakage current of a residential home health care unit, other than one operating flom a primary

battery and d
and those sp|
subjected to

rectly powered from a sourceless than 42.4 volts peak, shall not exceed the fol
pcified in 44.2 when measuréd under all of the following conditions immediate
he Humidity Test, Section 43. All grounding connections to the unit are to be

prior to making the measurementySee Figure 44.1.

a) B
micrdg

b) B
micrdg

btween any exposed surface of permanently installed equipment and earth grd
amperes ACvor DC.

btween (any exposed surface of any cord-connected equipment and earth grou
ampetes AC or DC.

owing values
ly after being
disconnected

und: 500

nd: 500

c) B

tween any exposed surface of any cord-conmectedequipment thatmay be T

resident simultaneously with earth ground: 100 microamperes AC or DC.

ntacted by a

d) Between any current-carrying part of a remote control device, such as a pendant control
assembly, and earth ground: 100 microamperes AC or DC.
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Figure 44.1
Leakage current measurement circuit

PRODUCT

@ D=

GR

GROUNDED SUPPLY CONDUCTOR

INSULATING
—— TABLE

LC100

44.2 While in the humidity environment the leakage\current measurement is to be made in the standby

and signaling
rectified AC)
current limit i
of 100.

44.3 For AC
responding

than 5 perce
having a may

conditions. The leakage current values in 44.1 are rms values for essentially D
and sinusoidal waveforms up to_1-kilohertz. For frequencies above 1 kilohert
5 the value given in 44.1 multiplied by the frequency in kilohertz up to a maxin

measurements, the test meter employed to measure the leakage current is to b
C ammeter that indicates the rms value of a pure sine wave, having an error
t, and a maximum)input impedance of 1000 ohms. For DC measurements, a
imum impedance of 1000 ohmes, is to be employed.

44.4 If a sur
is to be mea

C (nonfiltered
y the leakage
um multiplier

e an average
bf not greater
DC ammeter,

ace otherthan metal is used for the enclosure or part of the enclosure, the leakage current
ured.using metal foil with an area of 100 by 200 mm (3.9 by 7.8 inches) plag

ed in contact
same size as

to affect the temperature of the sample.

long enough
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45 Overload Test

45.1 A home health care unit shall comply with the requirements of the Normal Operation Test, Section
31, after being subjected to 50 cycles of signal operation at a rate of not more than 15 cycles per minute
with the supply circuit at 115 percent of rated voltage at rated frequency, and with rated loads applied to
the output circuits that receive energy from the unit power supply. Each cycle is to start with the unit
energized in the normal standby condition, followed by an actuation for medical emergency, and then a
return to normal standby condition. There shall be no electrical or mechanical malfunction of any of the
components in the unit. The fuse described in 45.5 shall not open.

45.2 Rated test loads are to be connected to those output circuits of the unit that are energized from the
unit power supply. The test loads are to be those devices, or the equivalent, intended for connection in

service. If an
60 percent ig
rated supply

45.3 For dire
current resis
percent wher
the inductive
measured wi
measured wi

45.4 Unless
stalled.

45.5 A homs

equivalent Toad is employed for a device consisting of an inductive Toad, a,pq
to be employed. The rated loads are to be established with the control wnit
voltage and frequency.

ct current signaling circuits an equivalent inductive test load is to_have the rq
ance for the test current and the inductance (calibrated) to obfain a powel
connected to a 60 hertz rms potential equal to the rated ditect current test V|
load has both the required direct current resistance and the ‘required inductanc
h the load connected to a direct current source of theoltage.

he device controlling a motor circuit has a horsepower rating, it is to be tested |

health care unit for use with a grounded“supply circuit is to be tested with the ¢

wer factor of
connected to

bquired direct
factor of 60
pltage. When
e, the current

h the load connected to an alternating current source s {0 be equal to 0.6 times the current

vith the motor

nclosure and

all other normally grounded parts connected through™a 15-ampere fuse to the grounded comductor of the

supply circuit
46 Overload

46.1 A home
31, after bein
with the unit
to the output
malfunction d

46.2 The teg
source of ratg

Test — Separately Energized Units

health care unit shall cornply with the requirements of the Normal Operation
g subjected to 50 cycles of signal operation at a rate of not more than 15 cycls
connected to a soeurce of rated voltage and frequency and 150 percent rated
circuits that do hot receive energy from the unit. There shall be no electrical ¢
f any of the cemponents of the unit.

t loads(shall be set at 150 percent of rated current while connected to a se
bd voltage and frequency at 0.6 power factor.

Test, Section
bS per minute
oads applied
r mechanical

parate power

46.3 A hom

hreatttcare unitemptoyinga power-suppty battery chargeror a battery ¢t

\arger with a

transfer mechanism is to be subjected to the greater of the two following currents: a current of 150 percent
of the maximum rated load current or a current equivalent to the maximum inrush current entering a
discharged battery connected to the charging circuit.
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47 Endurance Test

47.1 A home health care unit shall comply with the requirements of the Normal Operation Test, Section
31, after being subjected to the number of test cycles indicated in Table 47.1. The individual devices shall
be operated by an automatic switching device at a rate of not less than 6 cycles per minute while
connected to rated test voltage and frequency and maximum normal load. (See 45.2.) There shall be no
electrical or mechanical malfunction of the components.

Exception: The test rate may be more than 6 cycles per minute, but shall not exceed 30 cycles per
minute, if agreeable to all concerned.

Table 47.1
Endurance test cycles
Type of equipment Number of signaling performance
Receiving 150,000
Residential ¢ontrol 30,000
Residential {ransmitting 30,000
Residential @ligital communicators 30,000
Personal call 6,000
Monitor signfal 100,000

47.2 An operating device, such as a switch, relay, and the like,supplied as a part of a unit,|shall perform
as intended after being operated for the number of cycles, indicated in Table 47.1. If an electrical load is
involved, the|contacts of the device shall be caused tonake and break the rated curren at the rated
voltage. The[load shall represent that which the deviceis intended to control. The endurpnce tests of
these device$ may be conducted in conjunction with,the endurance test on a signaling unit. There shall
be no electrigal or mechanical malfunction of the device.

47.3 A homg health care unit shall operate*as intended following 6000 cycles of operation|as described
in 47.4.

47.4 With thT input connected to a voltage source in accordance with Table 30.1, maximum rated load is
to be alternafely applied, then remoeved (or reduced to the manufacturer’s specified minimum value) at a
rate of not mgre than 15 cycles per minute. Each cycle is to consist of the load application fpllowed by an
equal time of|the load removal (or reduction).
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48 Electrical Transient Tests
48.1 General

48.1.1 A home health care system unit shall not generate unintentional medical emergency or monitor
signals and shall operate as intended after being subjected to 500 externally induced and 500 internally
induced transients while energized from a source of supply in accordance with 30.1.1, connected to the
devices normally used with the unit, and operating in the supervisory condition. Following each test, the
product shall comply with the requirements of the Normal Operation Test, Section 31.

48.2 Externally induced high-voltage (ring wave surge voltage) transients

48.2.1 A pr

uct Intended to be powered trom commercial AC power shall be subject

supply line

transients induced directly between the power supply circuit conductors of the product undar test.

48.2.2 For this test, the product is to be connected to a transient generator capable of

Location Cat
Voltages in L

48.2.3 Each
3 pulses eve
hertz cycle, v
the transients
with respect

gory A, 100 kHz Ring Wave transients as defined in IEEE Recommended Prag
ow-Voltage AC Power Circuits, IEEE C62.41.

product is to be subjected to 500 oscillatory transient pulses-induced at an ay
[y minute. Each transient pulse is to be induced 90 degfees into the positive

roducing the
tice on Surge

erage rate of
half of the 60

ith reference to earth ground. A total of 250 pulses-are to be applied so that {he polarity of

is positive with reference to earth ground, and the)remaining 250 pulses are t
o earth ground.

48.3 Internally induced transients

48.3.1 The U
accordance
second, then

nit is to be energized in the standby-condition while connected to a source
vith Table 30.1. The supply source-is to be alternately de-energized for ap
energized for approximately 9 segonds by an automatic switching device cyclin

not more tham 6 cycles per minute for a total 6f 500 cycles. Standby power shall be connect

test.
48.4 Input/o
48.4.1 A pro

extraneous ti

48.4.2 The ¢
supply in acc

utput (low-voltage)«field-wiring transients

Huct shall not generate a false signal and shall operate as intended when sul
ansients desecribed in 48.4.2.

roduct lis)to be energized in the normal standby condition while connected t
prdance with 30.2. All field-wiring circuits are to be tested as specified in 48.4.

b be negative

of supply in
broximately 1
g at a rate of
ed during this

bjected to the

b a source of
3 and 48.4.4.

Exception:

rhis—test 75 TIot Tequired Wher ranufactarer s instattation instractions - idicat

permitted to connect cables greater than 98.5 feet (30 m) long.

that it is not

48.4.3 For this test, each output circuit is to be subjected to the transient waveforms specified in Table
48.1, as delivered into a 200-ohm load. The transient pulses are to be coupled directly onto the output
circuit conductors of the equipment under test. See Table 48.1 and Figures 48.1 — 48.4.
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Table 48.1
Transient waveforms

Peak voltage level, V Minimum energy level, J Minimum pulse duration, ps Figure No.
2400 1.0 80 46.1
10002 0.31 150 46.2
5002 0.10 250 46.3
100 0.011 1120 46.4

a Other applied transients having peak voltages representative of the entire range of 100 - 2400 volts shall be used in lieu of
these values when the output circuit is only designed specifically to protect against these predetermined values. The transients
shall meet or exceed the specified minimum pulse duration (Figure 48.5) and minimum energy level (Figure 48.6) parameters,
and shall have an equal or faster minimum transient pulse rise time than that specified in Figure 48.7.

Figure 48.1
Signal line transients — 2400V curve
(Note: the x axis is to be 10 microseconds/div)
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1200

1000

80O

Voltage 200 V/Div.

400

200

S5060A

600

Figure 48.2
Signal line transients — 1000V curve
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Figure 48.3
Signal line transients — 500V curve
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400 \

200

Figure 48.4
Signal line transients — 100V curve
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Figure 48.5
Minimum transient pulse duration vs. transient peak voltage
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Figure 48.6
Minimum transient energy level vs. transient peak voltage
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Figure 48.7
Minimum transient energy‘level vs. transient peak voltage
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Figure 48.8
Minimum transient pulse rise time vs. transient peak voltage
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48.4.4 Each |conductor of a circuit is to be subjected to 60 transient pulses induced at the rate of six
pulses per mjnute as follows:
a) Tyenty pulses (four at the 2400 *peak voltage level and two at each of the other|transient
voltage levels specified in 48.4,3) between each lead or terminal and earth ground,| consisting of
ten pulses of one polarity, and ten of the opposite polarity and
b) Tyenty pulses (four atithe 2400 peak voltage level and two at each of the other{transient
voltage levels specified in 48.4.3) between any two circuit leads or terminals consigting of ten

pulsd

s of one polarity’and ten pulses of the opposite polarity.
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49 Dielectric Voltage-Withstand Test

49.1 A home health care unit shall withstand for 1 minute, without breakdown, the application of an
essentially sinusoidal AC potential of a frequency within the range of 40 — 70 hertz, or a DC potential,
between live parts and the enclosure, between live parts and exposed dead metal parts, and between live

parts of circuits operating at different potentials or frequencies. See 49.2. The test potential is to be:

a) For a unit rated 30 volts AC rms (42.4 volts DC or AC peak), or less — 500 volts (707 volts,
if a DC potential is used).

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

c) Fq
volts

49.2 For the
frequencies,

r a unit rated more than 250 volts AC rms — 1000 volts plus twice the rated v
plus 2.828 times the rated AC rms voltage, if a DC potential is used).

application of a potential between live parts of circuits operating_at different
he voltage is to be the applicable value specified in 49.1 (a), (b).,"ar’(c) based g

voltage of the circuits under test instead of the rated voltage of the unit. Electrical connect

the circuits a

49.3 If an al

e to be disconnected before the test potential is applied.

totransformer is in the circuit, the primary of the transformer is to be disconn

AC test potential in accordance with 49.1(c) is to be applied diréctly to all wiring involving n

volts.

49.4 If the ch
line to earth
filter is to be

49.5 The tes
the specified
potential is tg
reached and

ground, is sufficient to prevent maintaining the specified AC test potential, thq
tested using a DC test potential in accordance with 49.1.

potential may be obtained from@ny convenient source having sufficient capaci

voltage. The output voltage. of the test apparatus is to be monitored. Startin
be increased at a rate ofiapproximately 200 volts per minute until the requireq
is to be held at that value)for 1 minute.

bltage (1414

potentials or
n the highest
ons between

ected and an
ore than 250

arging current through a capacitor or capagitor type filter connected across th¢ line, or from

capacitor or

ty to maintain
y at zero, the
| test value is

49.6 A printed wiring assembly~or other electronic circuit component that would be danmpaged by the

application o
rendered ino
unit. Rectifier
them in the G

, or would shori-circuit, the test potential, is to be removed, disconnected,

diodes in_the power supply may be individually shunted before the test to avq
ase of & malfunction elsewhere in the secondary circuits.

or otherwise

perative before-the test. A representative subassembly may be tested instead of an entire

id destroying
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50 Abnormal Operation Test
50.1 General

50.1.1 A home health care system unit operating in any condition of intended application shall not
increase the risk of fire or electric shock when fault conditions are introduced.

50.1.2 To determine compliance with the requirement of 50.1.1, the unit is to be connected to a source
of supply in accordance with Table 30.1 and operated under the most severe circuit fault conditions likely
to be encountered in service. Shorting of the secondary of the power supply transformer and shorting of
an electrolytic capacitor represent typical fault conditions. Prior to being energized, the signaling unit is to
be wrapped in a single layer of bleached cheesecloth having an area of 14 — 15 square yards to the pound

(25.8 - 27.7
or any other
requirements

50.1.3 The f
until burnout

50.2 Variabl

50.2.1 A var

position corre

connected to

current or the
input of the p

is to be conti

50.3 Overvaltage

50.3.1 Wher

covered by A

requirements

Information T

M</kg) and a thread count of 32 by 28. There shall be no emission of flame or
manifestation of a risk of fire, see 50.2.1. Following this test, the unit shall.co
in the Dielectric Voltage-Withstand Test, Section 49.

bult condition is to be maintained continuously until constant temperatures a
occurs, if the fault does not result in the operation of an overload. protective dg

e autotransformer

able autotransformer used as a means of output-voltage adjustment is to be
sponding to 50 percent of its maximum mechanicaladjustment range. A load
the output or outputs of the power supply sufficient to draw either 125 percent o
maximum current that the power supply delivers in the application, whichever
ower supply is to be connected to a voltagéZsource in accordance with Table {
hued until burnout or temperature stabilization occurs.

b a product has provisions for tonnection to a telephone, telegraph, or outs
rticle 800 of the National Electrical Code, ANSI/NFPA 70, the product shall co
for protection against oavérvoltage from power line crosses described in the
echnology Equipment — Safety — Part 1: General Requirements, UL 60950-1.

olten metal,
mply with the

e attained or
bvice.

adjusted to a
then is to be
f rated output
is lower. The
B0.1. The test

ide wiring as
mply with the
Standard for
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51 Strain Relief Test
51.1 Flexible cord

51.1.1 When tested in accordance with 51.1.2, the strain relief means provided on a flexible cord shall
withstand for 1 minute without displacement a pull of 35 pounds-force (156 N) applied to the cord with the
connections within the signaling unit disconnected.

51.1.2 A 35 pound (15.88 kg) weight is to be secured to the cord and supported by the signaling unit so
that the strain relief means will be stressed from any angle permitted by the construction of the signaling
unit. There shall be no movement of the cord sufficient to indicate that stress would have been transmitted
to the internal connections.

51.2 Plug sztraining

51.2.1 A plug restraining means shall withstand for 1 minute a pull of 5 pounds\force (22.25 N) while
installed as iptended in service without any evidence of damage to the connection.

51.3 Field-wliring leads

51.3.1 Each|lead employed for field connections shall withstand for ©minute a pull of 10 [pounds-force
(44.5 N) withput evidence of damage or of transmittal of stress to-fie internal connections.

52 Drop Test

52.1 The entlosure of a device intended to be hand feld, such as a pendant control or| switch, shall
withstand beinhg dropped without inducing a risk of fire;\electric shock, or injury to persons, and the device
shall operate|as intended following the test. Cracking of the enclosure without exposing live|internal parts
is acceptablel

52.2 Each oflthree samples is to be dropped 25 times from a height of 5 feet (1.52 mm) ont¢ an asbestos
tiled concretg¢ surface. The distance efithe drop is to be measured from the asbestos filed concrete
surface to thg bottom-most part of the_device. Each sample of the device is to be positioneq to impact on
the weakest point that can be contacted in the drop.
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53 Mechani

cal Strength Tests for Enclosures

53.1 These tests apply only to nonmetallic enclosures or to metallic enclosures that do not comply with
the thickness requirements described in Table 8.3 and the requirements in 8.2.1 — 8.5.1.

53.2 The external enclosure of a signaling unit containing high-voltage circuits or other than power limited

circuits shall

withstand a force of 25 pounds (111 N) for 1 minute without:

a) Permanent distortion to the extent that spacings are reduced below the values specified in

26.2

- 26.5,

b) Transient distortion that results in contact with or damage to live parts that would affect
operdfion, and

c) C

The force is

that occur du

husing openings that expose uninsulated high- or low-voltage live parts:

o be applied by means of a 1/2 inch (12.7 mm) diameter steel hemisphere.
ring application of the force are to be judged under the requirements in 7.3.1.

\ny openings

53.3 The external enclosure of a signaling unit containing only low-voltage’ power limited cifcuits shall be

subjected to

53.4 The ext
circuits shall

a) P
26.2

by T
oper

c) C

The impact is
weighing apq
distance of §
requirements

he test of 53.2, except that the applied force is to be 10(pounds (44 N).

ernal enclosure of a signaling unit containing high=voltage circuits or other than
withstand an impact of 5 foot-pounds (6.78 J) without:

- 26.5, or

ansient distortion that results in contact with or damage to live parts that woul
tion, and

husing openings that expaese uninsulated high- or low-voltage live parts.
to be applied by means of a solid, smooth, steel sphere 2 inches (50.8 mm) in

1 inches (1.317m). Any openings resulting from the impact are to be judg
in 7.3.1.

53.5 The external efclosure of a signaling unit containing only low-voltage power limited ci

subjected to

he test of 53.4, except that the impact shall be 2 foot-pounds (2.7 J), and th

fall through a

vertical distance of 20-13/32 inches (0.51 m).

brmanent distortion to the extent that spacings are reduced below the values 5

power limited

pecified in

0 affect

diameter and

roximately 1.18 pounds (0.54 kg). The sphere is to fall freely from rest throjgh a vertical

ed under the

cuits shall be
sphere is to
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54 Polymeric Materials Tests
54.1 General

54.1.1 Thermoplastic materials included for the sole support of current-carrying parts or as an enclosure
of a unit are to be subjected to the following tests. The complete unit is to be used, if possible.

54.2 Temperature test

54.2.1 There shall be no excessive warping or exposure of high-voltage uninsulated current-carrying
parts so as to impair operation of the unit when representative samples of a plastic material are aged for

7 days in an air circulating oven maintained at 70°C (158°F).

54.2.2 Forth

period of 7 dlays, the samples are to be removed, permitted to cool to room temperatt

examined forj
54.3 Flame

54.3.1 When
support of cu
the fifth 5-se
flame. There
the material

enclosure is affected. Three samples of the material or threetest specimens consisting of a

of the polym
conducted or
to leaving in

54.3.2 Two ¢
with the requ
same conditi
requirements

is test at least three representative samples are to be placed in the oven. Folloy
distortion.
est

tested in accordance with 54.3.2 — 54.3.6, a polymeric material employed
rrent-carrying parts or as an enclosure shall not continue 0 burn for more than
cond application of a test flame, with an interval of 5:6econds between appli
shall be no dripping of particles or complete consumption of the sample during
shall not be destroyed in the area of the test:flame to the extent that the in

bric enclosure are to be subjected to this test. If the sample size permits, the
one sample with the flame applied at three different locations. Consideration
place components and other parts thatimay influence the test performance.

irements, the test shall be repeated on a second sample with the flame appl
bns as for the noncomplying sample. If the second specimen does not cor
the material is not acceptable.

ing the aging
re, and then

for the sole
minute after
tations of the
the test, and
tegrity of the
art or section
test may be
may be given

f the three test samples shall show acceptable performance. If one sample dog¢s not comply

ed under the
nply with the

54.3.3 The fpllowing test equipment is to be employed:
a) Test Chambers The test chamber is to consist of a sheet metal cell 2 by 1 by 1 foot (0.6 by
0.3 by 0.3 m),©Open at the top and on one long side. The chamber is to be located[so that an

ampl

placqd in a-hood, provided that the fan is turned off during the test and is operated
betweenytésts to remove fumes.

supply of air is provided, but the sample is not subjected to drafts. The chanpber may be

only

b) A

ring stand with a clamp is to be used for supporting the samples.

c) Burner and Mounting Block — The test flame is to be obtained by means of a Tirrill burner
having a nominal bore of 3/8 inch (9.5 mm). The tube length above the primary air inlets is to
be approximately 4 inches (102 mm). The burner is to be adjusted so that, while the burner is in
a vertical position, the overall height of the flame is 5 inches (127 mm) and the height of the
inner blue cone is 1-1/2 inches (38.1 mm). A mounting block is to be provided so that the
burner may be positioned at an angle of 20 degrees from the vertical.

d) A

stopwatch or clock.
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e) Circulating-air oven.

54.3.4 The samples are to be conditioned. Prior to the flame test, the samples are to be returned to room
temperature.

54.3.5 The test sample is to be mounted as intended in service in the test chamber. The test flame is to
be applied at an angle of 20 degrees from the vertical to any portion of the interior of the enclosure judged
as likely to be ignited by proximity to live or arcing parts, coils, wiring, and the like. The test flame is to be
applied to a different location on each of the three samples tested.

54.3.6 The test flame is to be applied for 5 seconds and removed for 5 seconds. The operation is to be
repeated until the specimen has been subjected to a total of five applications of the test flame.

55 Special Terminal Assemblies Test
55.1 General

55.1.1 To dgtermine compliance of a field wiring connection with the requirements in 10.4.[1 and 10.4.2,
representative samples of the terminal assembly shall comply with all of the following tests.

55.2 Disconhection and reconnection

55.2.1 If a wire is to be disconnected for testing or routine servicing and then reconnected, pach terminal
is to be subjected to 20 disconnections and 20 reconnections prior to being subjected to the tests
described in $5.3.1 — 55.6.2.

55.3 Mechanical secureness

55.3.1 A terminal connection shall withstand the\application of a straight pull of 5 pounds (2.p kg), applied
for 1 minute fo the wire in the direction that would most likely result in pullout, without separating from the
wire.

55.3.2 Six samples of the terminal areto be connected to wire of the sizes with which they| are intended
to be conneg¢ted in accordance wwith the manufacturer’s instructions. If a special tool i$ required to
assemble thg connection it is to,be employed. Each sample is to be subjected to a gradudlly increasing
pull on the wire until the test pull of 5 pounds (2.5 kg) is attained.
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55.4 Flexing test

55.4.1 The wire attached to a terminal shall withstand an average of five right angle bend cycles without
breaking.

55.4.2 Six terminal assemblies employing the maximum wire size and six with the minimum wire size are
to be subjected to this test. The terminal is to be rigidly secured so that movement will not occur. With the
wire in 3-pound (1.5 kg) tension and held at a point 3 inches (76.2 mm) from the terminal-to-wire juncture
the wire is to be bent at a right angle from the nominal wire position and then returned to its normal wire
position. This cycle is to be repeated five times. The wires are to be assembled to the terminals using any
special tool required by the manufacturer’s instructions.

55.5 Millivolf drop test

55.5.1 The nillivolt drop across any terminal connection using the maximum and ninimgym wire sizes
intended to be employed and with the terminals connected in series, shall not bé gredter than 300
millivolts withl the maximum current of the circuit flowing through the terminal-connectiong at the rated
voltage of the circuit.

55.5.2 Six tgrminal assemblies employing the maximum wire sizes and-six assemblies gmploying the
minimum sizgs are to be subjected to this test. The wires are to be assémbled to the terminals, using any
special tool r¢quired by the manufacturer’s instructions. The millivelt.drop is then to be meagured using a
high impedance millivoltmeter while the maximum current is flawing through the connection

55.6 Temperature test

55.6.1 The nmpaximum temperature rise on any terminakconnection using the maximum and Tﬂnimum wire
sizes intendefd to be employed and with the terminals connected in series, shall not be greafer than 30°C
(86°F) based|on an ambient temperature of 25°C~(77°F).

55.6.2 Six tgrminal assemblies employing.the maximum wire size and six employing the minimum size
are to be supjected to this test. The wiré is to be assembled to the terminals using any special tool
required by the manufacturer’s instfuctions. The maximum current then is to be passed through the
terminal and| wire. After temperatures have stabilized, the maximum temperature rise i then to be
measured by|the thermocouple~method.
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56 Ignition Test Through Bottom-Panel Openings

56.1 The bottom-panel constructions described in 8.6.1 — 8.6.4 are permitted without testing. Other
constructions can be used when they comply with the test described in 56.2 — 56.5.

56.2 Openings in a bottom panel shall be arranged and sufficiently small in size and few in number so
that hot flaming No. 2 furnace oil poured three times onto the openings from a position above the panel
is extinguished as it passes through the openings.

56.3 3 A sample of the complete, finished bottom panel is to be supported in a horizontal position a short
distance above a horizontal surface under a hood or in another area that is ventilated but free from drafts.
Bleached cheesecloth running 14 — 15 yd?/Ib mass (26 - 28 m?/kg mass) and having what is known to the

trade as "a
other or squ
in one layer
of openings i
panel or othe|
pattern of op
openings. Us|
splattering oi

56.4 A small

handle whos¢ longitudinal axis remains horizontal during pouring,\is to be partially filled with

(10 cm® or 1
30 degrees, @
(38.2 MJ/L);
be heated arn
approximate
of the patterr

whether the ¢il ignites the cheesecloth.

56.5 Five mi
piece and a
openings, ag
pouring is to
ignited during

;Te 1 centimeter on a side has 13 threads in one direction and 11 in the other), is

unt of 32 by 28" (a square 1 Inch on a side has 32 threads In one direction

ver a shallow flat-bottomed pan that is of a size and shape to cover complete
h the panel but is not sufficiently large to catch any of the oil that rurs over th
Fwise does not pass through the openings. The pan is to be centeredunder the
enings in the panel. The center of the cheesecloth is to be 2%inches (50 m
e of metal screen or wire-glass enclosure surrounding the test\area is recomme
from causing injury to persons.

metal ladle not more than 2-1/2 inches (65 mm) in-diameter, with a pouring |

D ml) of No. 2 fuel oil, which is a medium-volatile. distillate having a minimum
flash point of 110 — 190°F (43.3 — 87.7°C), ahd-an average calorific value of 13
ee the Standard Specification for Fuel Qil§;)ASTM D396. The ladle containin
d the oil is to be ignited. The oil is to flame for 1 minute and then is to be
rate of, but not less than 0.034 ounces-{t cm3/s or 1 mL/s) in a steady stream o
of openings from a position 4 inches (100 mm) above the openings. It is to

hutes after completion of the-pouring of the oil, the cheesecloth is to be replace
second 0.34-ounce (10-cm3 or 10-mL) ladle of hot flaming oil is to be pol
pin to be observed whether the cheesecloth is ignited. Five minutes later, a
be made. The openings do not comply with the requirement in 56.1 if the ¢
any of the thrée;pourings.

bnd 28 in the
to be draped
ly the pattern
e edge of the
center of the
m) below the
nded to keep

p and a long
0.34 ounces
AP| gravity of
6,900 Btu/gal
g the oil is to
poured at the
nto the center
be observed

j with a clean
red onto the
hird identical
heesecloth is
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SIGNAL INITIATING UNITS

57 General

57.1 For the tests described in Sections 58 — 68, a signal initiating unit is to be installed in accordance
with the instructions provided unless otherwise indicated. A test need not be conducted on a particular unit
if the principle of operation is such that the test would have no possible affect.

58 Vibration Test

58.1 A signal initiating unit shall withstand vibration without breakage or damage to parts and without a
shift of its alignment. Following the vibration the product shall operate for its intended signaling operation.

58.2 To detd
and shall be

58.3 A samp
the board, in
0.01 inch (0.4
until a reson
frequency for
at 35 hertz fq

58.4 For the|
position of r
magnification

rmine compliance with 58.1, sensitivity, range, or both shall be measured folloy
within £25 percent of the value recorded in the Sensitivity and Range Tests, S

e is to be energized and secured in its intended mounting position-oh a mount
turn, securely fastened to a variable speed vibration machine Vibrating at an
5 mm). The frequency of vibration is to be varied from 10 to 35 hertz in increms

a period of 1/4 hour. If no resonant frequency is obtained, the samples are
r a period of 4 hours.

5e tests, amplitude is defined as the maximum:displacement of sinusoidal n
pst or one-half of the total table displacement. Resonance is defined as t{
of the applied vibration.

59 Static Discharge Test

59.1 The cof
a false signa

CAUTION: P

electric shock.

59.2 Each of
inch (19 mm
accordance
is to be conn

hponents of a signal initiating unityshall be shielded so that their operation is ng
obtained, when subjected toystatic electric discharges.

btentially lethal voltages.are used in this test. Precautions should be taken to

two signaling dnitiating units are to be mounted in the intended mounting pos
thick unpaihted exterior grade plywood surface, and connected to a sourcs
ith Table{30:1. If a unit is intended to be installed on a metal electrical junctior]
bcted to_earth ground. A series combination of a 250-picofarad low leakage ca

at 20,000 vo|

a source of 1

ing vibration,
ection 63.

ng board and
amplitude of
nts of 5 hertz

hnt frequency is obtained. The samples are then to be vibrated at the maximpum resonant

o be vibrated

notion from a

he maximum

t impaired, or

avoid risk of

tion on a 3/4
of supply in
box, the box
pacitor, rated

ts D€ and a 1500 ohm (10,000 volt) resistor(s), is to be connected to two
s 3)feet (0.9 m) long. The end of each lead is to terminate in a 1/2 inch (12.7

0,000 volts DC for at least 2 seconds for each discharge.

high-voltage
m) diameter
charged from

59.3 Ten discharges are to be applied to different points on the exposed surface of each signal initiating
unit, recharging the capacitor for each discharge. Five discharges are to be made with one lead connected
to earth ground and the other lead probed on the unit surface, followed by five discharges with the polarity
reversed.
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59.4 Following the discharges, the unit is to be tested for sensitivity and/or range, and shall be within +25
percent of the values recorded in the Sensitivity and Range Tests, Section 63.

60 Stability Test

60.1 The response of a signal initiating unit after being operated as described in 60.2 shall not vary more
than £25 percent from the value obtained prior to the test. The response is to be determined as described
in the Sensitivity and Range Tests, Section 63.

60.2 A signal initiating unit set at the maximum rated sensitivity or range setting specified by the
manufacturer, mounted in a position of intended use, and energized from a source of supply in
accordance with Table 30.1 is to be operated within the area being covered for at least 30 days in an
ambient roonf temperature of 25 £5°C (77 £9°F) 50 20 percent relafive humidity, having an pir movement
of 10 £10 fedt per minute (0.05 £0.05 m/s).

60.3 If an unexplained signal occurs during the 30 days, the test is to be extended an addifjonal 30 days
during which|no unexplained signals shall occur, starting from the time that the)first uninfended signal
occurred.

61 Battery Replacement Test
61.1 The bgttery connections of a signal initiating unit shall-withstand 50 cycles of removal and
replacement from the battery terminals. The unit shall then comply with the requirements ¢f the Normal

Operation Tesst, Section 31.

61.2 For this|test, a unit is to be installed as intended in.§érvice and the battery connections|removed and
replaced as ecommended by the manufacturer.

62 Polarity Reversal Test

62.1 A signdl initiating unit intended to be_connected to a specific polarity shall not be gffected when
connected td the incorrect polarity and\then shall operate as intended after being reconpected to the
correct polarity of a supply source. Thi$ includes high-voltage cord connected, fixed wiring|(splice lead),
and battery gperated (main or standby) type of units. The incorrect polarity is to be applied|for at least 1
hour on the unit unless a troublesignal or medical emergency signal is obtained. For batfery operated
units intendefl to be connected’by a polarized clip assembly, the reverse polarity is to be|applied for a
minimum of 1 second. A frouble or medical emergency signal is acceptable under any incorrect polarity
applied. A maximum 1<second unintended medical emergency or monitoring signal is permifted when the
correct polarity is applied.

62.2 Two samples are to be subjected to this test. The unit shall then comply with the requirements of
the Normal Operation Test, Sectiom 31
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63 Sensitivity and Range Tests

63.1 A signal initiating unit shall comply with the sensitivity and range requirements specified by the
manufacturer. Each unit shall be tested before and after being subjected to the requirements of the Jarring
Test, Section 38; the Variable Ambient Temperature Test, Section 42; and the Humidity Test, Section 43.
The tests are to be conducted consecutively on a single sample, or simultaneously on several samples if
a sufficient number has been submitted.

64 Photoelectric

64.1 Foreign light

64.1.1 The ghotoelectric receiver unit shall not alarm by exiraneous Tight or heat siriking, the receiver at
an angle of 15 degrees or more from the axis of the light beam with which the receiver is intended to
operate.

64.1.2 To dgtermine compliance with the requirement in 64.1.1, a 150 watt_incandescgnt light bulb,
energized frgm a 120 volt, 60 hertz source, is to be used. The bulb is to\be positiondd in a plane
perpendiculaf to the intended beam axis and 5 feet (1.5 m) from the frontlef,the receiver.

64.1.3 The donditions of 64.1.2 shall be repeated using a fluorescent fixture with four 40 watt “daylight”
type tubes.

64.2 Operating speed
64.2.1 A phqtoelectric system shall operate as intendeddwhen a cylindrical object 8 incheq (203 mm) in
diameter, with its axis and direction of motion perpendicular to the beam axis, passes throggh the beam
at a speed of 8.8 feet per second (2.7 m/s).

64.3 Beam ¢utoff

64.3.1 At thg maximum operating range,-a 75 percent reduction in the light received shall pot produce a
signal.

64.4 Range

64.4.1 The maximum effective range of a photoelectric unit shall be determined for an unrgflected beam
by the method describéd.in 64.3.1, or the manufacturer may specify a shorter distance.
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MOVEMENT

DETECTORS

65 Microwave

65.1 General

65.1.1 A microwave type movement detector is a unit that produces radio frequency radiation. This unit
shall be used to cover a specific area and detect movement therein.

65.2 Sensitivity

65.2.1 Provision shall be made for adjusting the sensitivity or range, or both, to cover areas of various

sizes and cofifigurafions.

65.2.2 At nofmal sensitivity or range, or both, the unit shall either:
a) Npt be affected by air turbulence of 300 feet per minute (1.52 m/s)€alised by ah 8 inch (203
mm) [diameter portable fan with a metal blade having a metal shroud) ptaced 3 feet| (0.9 m)
below the detector, aimed across the face of the detector transmitter or receiver, ol both, and
cycled 5 minutes on and 5 minutes off for 1 hour or
b) If unintended signals result from (a), markings on the uhnit or in the installation irlstructions
shalllwarn against use in turbulent air.

65.2.3 At nofmal sensitivity or range, or both, the unit shall either:
a) Npt be affected by air turbulence caused by an electric heating coil rated 3 kilowatts placed
approximately 3 feet (0.9 m) below the face'of the detector transmitter or receiver, pr both, and

ener

b) If
to wg
provi

65.2.4 At no
operated acc
a fluorescent

!

unintended signals result for (a), markings on the unit or in the installation ins{ructions are

ized for 5 minutes, then de-energized for 25 minutes for a total of 3 hours or

rn against use in turbulentair. Ceiling units are to be tested with and without
Hed.

'mal sensitivity orfange, or both, the unit shall not be affected by fluorescen
brding to the manufacturer’s installation instructions, or at a distance of 1 foot
fixture with_four unshielded 40 watt tubes.

Heflectors, if

lamps when
0.91 m) from



https://ulnorm.com/api/?name=UL 1637 2017.pdf

SEPTEMBER 21, 2017 HOME HEALTH CARE SIGNALING EQUIPMENT - UL 1637 89

65.3 Range
65.3.1 The maximum effective range of a microwave unit shall be specified by the manufacturer.
65.4 Maximum power density

65.4.1 The maximum power density of microwave radiation emitted by a movement detector shall not
exceed 5 milliwatts per square centimeter at a distance of 5 centimeters.

65.4.2 To determine compliance with the requirement in 65.4.1, measurements? of microwave radiation
emission are to be made at points approximately 5 centimeters away from the external surface of the

movement detector, and the measurements are to be averaged over a 6-minute period.

a8 Meter employed to measure radiation is NARAD Microwave Corp., Model 8611, Broad\B
Radiation Mdnitor.

ond Isotropic

66 Sonic and Ultrasonic
66.1 General
66.1.1 A sorjic or ultrasonic type movement detector is a unit that shall 'produce inaudible radiation of

sound waves
channels of 11

66.2 Sensiti

66.2.1 Provig

which may be used to cover a specific area and detect movement therein
Adiation and detect movement through the channels

vity

ion shall be made for adjusting the sensitivity or range, or both, to cover arg

or to create

as of various

sizes and configurations.

66.2.2 At nofmal sensitivity or range, or both, the system shall either:
a) Npt be affected by air turbulepnee of 300 feet per minute (1.52 m/s) caused by ah 8 inch (203
mm) [diameter portable fan withna metal blade having a metal shroud, placed 3 feet| (0.9 m)
below the detector, aimed across the face of the detector transmitter or receiver, of both, and
cycled 5 minutes on and_5.minutes off for 1 hour or
b) If unintended signals result from (a), markings on the unit or in the installation irlstructions
shalllwarn againstiuse in turbulent air.

66.2.3 At nofmal sensitivity or range, or both, the unit shall either:
a) Nptbe affected by air turbulence caused by an electric heating coil rated 3 kilowatts placed

approximately 3 feet (0.9 m) below the face of the detector transmitter or receiver, or both, and
energized for 5 minutes, then de-energized for 25 minutes for a total of 3 hours or

b) If unintended signals result from (a), markings on the unit or in the installation instructions

shall

warn against use in turbulent air.

Ceiling units are to be tested with and without deflectors, if provided.
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66.3 Range

66.3.1 The maximum effective range of the intrusion detection unit shall be specified by the manufacturer.

67 Passive Infrared

67.1 General

67.1.1 A passive infrared type movement detector is a unit that shall detect invisible radiation emitted by
a human body moving in the specified area.

67.2 Sensitivity

67.2.1 The s
and configura

67.3 Stabilit

67.3.1 The U
or both, equdg

67.3.2 At no

a) N

apprl

ener

b) If
warn

Ceiling units

ensitivity or range, or both, of the unit shall be sufficient to cover the areas. of
tions specified by the manufacturer.

y

nit shall demonstrate a high degree of stability in the test area with the sensit
| to or better than that specified by the manufacturer. See, 60:1 and 60.2.

mal sensitivity or range, or both, the unit shall eithes:
bt be affected by air turbulence caused by an electric heating coil rated 3 kiloy
ximately 3 feet (0.9 m) below the face of thexdetector transmitter or receiver,

ized for 5 minutes, then de-energized for,25 minutes for a total of 3 hours or

unintended signals result from (a), markings on the unit or the installation inst
against use in turbulent air.

shall be tested with and withgut deflectors, if provided.

67.3.3 At nofmal sensitivity or range,\or both, and installed in accordance with the installatio

the unit shall

not be affected when_energized and exposed to reflected sunlight indoors.

various sizes

vity or range,

atts placed
br both, and

uctions shall

h instructions,
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67.4 Range

67.4.1 The maximum effective range of a passive infrared unit shall be specified by the manufacturer.

68 Multiplex Systems

68.1 General

68.1.1 Multiplex equipment shall comply with all other requirements of this standard. In the event of
conflict, the equipment shall comply with the requirements in 68.1.3 — 68.3.9.

68.1.2 With regard to the requirement in 68.1.1, multiplexing is a method of signaling characterized by the

simultaneous]
channel with

68.1.3 Multip

microwave carrier, or combinations of these.

68.2 Operat

68.2.1 Any g
central statio

shows the id¢ntification of the residence, the new status, the timevand date.

Exception N
inactivity is e

Exception Ng
system is pr
display affect

Exception Nd

68.2.2 The 4
check the co

68.2.3 If one
required. The

Exception:

receiving unit.

or sequential fransmission or both and recepiion of multiple signals over a,cq
means for positively identifying each signal.

lexing may be accomplished over a wire path, leased communication”chan

on
hange in the status of the circuit that is initiated at the tésidence shall be ing
N receiving unit by audible and visual means and shalkresult in an automatic

b. 1: This operation does not apply to moniter signals, unless a predetern
Kceeded.

. 2: An automatic printout is not required if each individual circuit supervised by
bvided with an individual display.. A~Cthange in status shall be indicated by

ed.

. 3: The year is not requireg’to be automatically recorded, but may be manua

ct of recording suchya signal shall not prevent the system from continuing to
ndition of the othergircuits.

recorded signal identifies the nature of the signal, no recorded repetition of
operator{shall acknowledge receipt of the signal in order to silence the audib

\n acknowledgment signal is not required for a status change initiated at the ¢

mmunication

nels, radio or

licated at the

ecording that

ined level of

the multiplex
the individual
ly recorded.
automatically
the signal is
e signal.

entral station

68.2.4 Acknowledgment of a status change signal or initiating a status change at the central station
receiving unit shall result in a visual display or a recording of the condition of the system, or both.

68.2.5 If a constant visual display is not provided to indicate the condition of each circuit, there shall be
means whereby the operator can determine the condition of any circuit at any time.
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68.2.6 There shall be no loss or confusion of signals due to temporary outage of the receiving equipment
or outage of the connecting link between the central station receiving equipment and the residential
circuits. The system, or an intermediate station, shall store information concerning any status change
occurring during such an outage.

68.2.7 The occurrence of a single break, a single ground, a wire-to-wire short, a loss of signal, or any
combination of these that would prevent the receipt of a medical emergency signal from that portion of
the system affected by the fault, shall be automatically recorded. The recording shall identify each circuit
affected, so that knowledge of the routing of the connecting links between the circuit and the central
station receiving equipment will enable operating personnel to determine the approximate location of the

fault. Any changes in the status of the affected circuits shall be recorded when the fault is cleared.

68.3 Private|

68.3.1 The
equipment.

Exception:
dependent o

68.3.2 Switc
seconds or
transmitters 4

68.3.3 Opera

68.3.4 The d
one of the tw|

68.3.5 If the
station receiyf
to the operat

68.3.6 Each
each 8-hour

68.3.7 Each

radio facilities

entral station receiving equipment shall be provided with dual transmitting
Remotely located equipment need not be duplicated unless™six or more
0 it.

nover from the operating transmitter to the standby transmitter shall be accon
ess. The transfer shall be automatic, except that-manual transfer is acce
re located where operating personnel are always¢on-duty.

ting personnel shall be able to independently<déeactivate either transmitter.

ual receivers shall be energized at all times with provisions for selecting a usab
0.

unit is located where no personnel are on duty, the circuit extending betwee
ing equipment and the radio.equipment shall be supervised so that a fault wil
ng personnel.

receiver in a dual reeeiver system shall be operated for a total of not less than
beriod.

transmitter ahd-each receiver shall have its own antenna.

68.3.8 Any malfunction that would prevent the operation of either unit shall be annunciated

station recei\f
condition.

ing.unit'and a visual indication shall always be present at the central station to

hnd receiving

systems are

plished in 30

ptable if the

e output from

n the central
be indicated

B hours within

at the central
indicate their

68.3.9 The following conditions shall be supervised at the central station receiving unit:

a) Transmitter in use (radiating).

b) Failure of AC power supplying the radio equipment.

c) Receiver malfunction.

d) In

dication of automatic switchover.
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