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Standard for the Installation, Maintenance and Use of

MUNICIPAL FIRE ALARM SYSTEMS
No. 73 — May 1962

CHAPTER 1. FUNDAMENTALS.
ARTICLE 100. SCOPE.

1010. A municipal fire alarm system is an electrically
operated means of notifying a fire department that a fire
has occurred. A complete municipal fire alarm system ful-
fills two functions, that of receiving alarms from the public
through fire alarm boxes located on the street and that of
transmitting the alarm to those fire companies which should
respond to the emergency.

Municipal fire alarm facilities also include the provisions
for receipt of alarms from persons using commercial tele-
phones and the provisions necessary to alert other inter-
ested parties and organizations, such as the police and water
departments, that a fire or other emergency exists.

This Standard covers the installation, maintenance, and
use of all municipal fire alarm facilities. Radio systems are
included if so used as to perform one or more of the above
functions.

1020. An auxiliary fire alarm system provides protection
to an individual occupancy or building or to a group of build-
ings of a single occupancy and utilizes the municipal fire
alarm facilities to transmit an alarm of fire to the fire
department. Fire alarms from an auxiliary system are
received at municipal fire alarm headquarters on the same
equipment and by the same alerting methods as alarms
transmitted from fire alarm boxes located on streets.

Installation requirements for an auxiliary fire alarm sys-
tem within the protected premises and up to the point of
connection to the municipal fire alarm facilities are.con-
tained in the Standard for Proprietary, Auxiliary, and Local
Protective Signaling Systems (NFPA No. 72).
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1021. There are two types of auxiliary systems trans-
mitting coded alarms; the local energy type and the shunt
type. They are distinguished by their operating character-
istics.

The local energy type of auxiliary system is isolated from
the municipal alarm system. Since the auxiliary system has
its own power supply, tripping of the master box does not
depend on the current in the municipal circuit. Whether or
not the alarm will be received by the fire department if the
municipal circuit is accidentally opened, depends on the de-
sign of the master box and associated municipal fire alarm
headquarters equipment; i.e., whether or not the municipal
system is designed to receive alarms through automatic
ground operational facilities.

A shunt-type auxiliary system is electrically connected
to, and is an integral part of, the municipal alarm system.
A ground fault on the auxiliary circuit is a fault on the
municipal circuit, and an accidental opening of the auxiliary
circuit will send a needless (or false) alarm to the municipal
fire department. An open circuit in the master box trip coil
will not be indicated either at the protected property or at
the municipal fire alarm headquarters; if a signal initiating
device is operated, an alarm will not be transmitted but an
open circuit indication will be given at the municipal fire
alarm headquarters. If a municipal circuit is open when a
connected shunt type system is operated, the master box
will not trip until the municipal circuit returns to normal
at which time the alarm will be transmitted, unless the aux-
iliary circuit is first returned to a normal condition.
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ARTICLE 110. TYPES OF FIRE ALARM SYSTEMS.

The two basic types of municipal fire alarm systems are
differentiated by their operational method of performing
the functions described in Section 1010.

1110. Type A (Manual Retransmission) Systems.

1111. A Type A system is one where alarms from munic-
ipal fire alarm boxes of any type require an operator to check
their receipt and to retransmit all alarms to fire stations and,
if used, to outside sounding devices.

1112. Type A systems are permissible for any size com-
munity or area and are required where the number of alarms
and emergency calls, however received, approximate 1500
per year.

1120. Type B (Automatic Retransmission) Systems.

1121. A Type B system is one where it is not necessary
for an operator to check the receipt and transmission of
alarms from municipal fire alarm boxes of any type as the
headquarters equipment automatically retransmits the
alarm to fire stations and to outside sounding devices when
used.

1130. Sub-Station Arrangements.

1131. It may be desirable, for purposes of economy, oper-
ational efficiency or other local conditions, to sub-divide the
system, terminating some circuits at equipment located in
various sub-stations in the protected area. Such arrange-
ments are basically combinations of the types of systems
covered by Sections 1110 and 1120, suitably coordinated and
connected.

1132. The requirements governing sub-station arrange-
ments shall be applicable only to a system which provides
protection through headquarters equipment installed at two
or more locations, all of which are under the jurisdiction of
the same fire protection authority. They shall not apply to
independent fire alarm systems, under separate fire protec-
tion authorities, which are inter-connected for mutual aid
purposes.

1133. Sub-stations shall comply with all requirements of
this Standard which are applicable to headquarters equip-
ment.
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1134. Type A sub-stations, with at least one operator on
duty at all times, may operate independently within an
assigned fire protection area but shall have sufficient circuit
connections with the central fire alarm headquarters to per-
mit exchange of alarm and response information.

1135. A separate tie line shall be provided from a Type
A fire alarm headquarters to each Type A or Type B sub-
station so that signals can be transmitted from each sub-
station simultaneously. The circuit between headquarters
and the sub-station shall not be used as part of a required
alarm circuit from headquarters to a fire station when the
number of alarms per year transmitted over such circuits
approximates 1500. When the number of alarms from mu-
nieipal fire alarm boxes to a Type B sub-station approxi-
mates 1500 per year, the Type B sub-station shall become a
Type A sub-station with at least one operator on duty at all
times, or shall be divided into two or more Type B sub-
stations.

1136. In a completely Type B system, all sub-stations
may be connected to each other and to fire alarm headquar-
ters by a single tie line.

1137. In a non-coded system where a concentrator-
identifier is employed as sub-station equipment, at least one
tie circuit shall be provided for each 40 non-coded boxes,
with at least two such tie circuits, between the sub-station
and fire alarm headquarters. An additional circuit (s) shall
be provided when such is needed to identify the location of
boxes when transmitting their signals.
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ARTICLE 120. FUNDAMENTAL CHARACTERISTICS
OF A MUNICIPAL FIRE ALARM SYSTEM.

1210. General.

1211. Municipal fire alarm systems may incorporate
various operating principles but all such systems shall com-
ply with this Article as well as with the intent of this
Standard.

1212. Systems shall be designed, installed and main-
tained so as to provide the maximum practicable reliability
for continuous and correct receipt and transmission of fire
alarms. All systems shall comply with applicable require-
ments of this Standard.

1213. A system or device having materials, methods of
operation or forms different from those detailed in this
Standard may be examined and tested by the authority hav-
ing jurisdiction according to the intent of the requirements
and, if satisfactory, will be judged the equivalent.

1214. Plans and complete information regarding the
system should be submitted to the authority having juris-
diction for approval before the construction of the fire alarm
building or the installation of apparatus is begun and pref-
erably, before the awarding of contracts.

1215. The fire alarm system may be adapted or used for
the transmission of other signals or calls of an emergency
nature provided such transmission does not interfere with
the receipt of alarms of fire.

The system may be used in whole or in part as a police
signaling system provided that the fire alarm operator is
not required to answer routine police calls when such exceed
approximately ten times the number of emergency calls
averaged over a one-year period.

1220. Equipment and Installation.

1221. 'The system shall be adequate in extent to protect
all built-up sections of the city and shall be extended as
needed to maintain adequacy.

1222, Means for transmission of alarms by the public
shall be available on the streets within distances as specified
for fire alarm boxes elsewhere in this Standard, shall be con-
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spicuous and readily accessible for easy operation, and shall
not depend upon voice transmission solely for designating
the locations.

1223. Simultaneous or concurrent operation of street
facilities for transmission of alarms by the public shall not
cause loss of an alarm or interference except to the degree
and in the circumstances specifically permitted by this
Standard.

1224. The system shall be so designed and installed that
it shall be capable of performing its intended function at 80
per cent and at 110 per cent of the rated voltage.

1225. All devices and equipment constructed and in-
stalled under this Standard shall be suitable for the purpose
for which they are intended.

All systems shall be installed in a workmanlike manner in
accordance with established practices and applicable re-
quirements of this Standard.

1226. To assure reliability, circuits upon which trans-
mission and receipt of -alarms depend shall be under elec-
trical supervision or have equivalent provisions to give
prompt warning of conditions adversely affecting reliability.

NoTE: For circuits not under constant electrical supervision, a

periodic test for continuity at intervals of not more than six
minutes will be acceptable.

1227. The normal operating condition of the system
shall be such that grounds will not be necessary to secure
any required function, and, that circuits extending outside
headquarters shall normally test free of ground. This
shall not prevent the use of the ground to secure functioning
under abnormal line conditions provided such use would not
prevent reception or transmission of a signal under normal
conditions if the circuit was accidentally grounded.

1228. Upon completion of a system installation, a satis-
factory test of the entire equipment shall be made in the
presence of an authorized representative of the purchaser,
and, if required by the authority having jurisdiction, in the
presence of its representative.

1229. All apparatus shall be restored to normal condition
as promptly as possible after each test or alarm in which the
apparatus functioned, and shall be maintained in the normal
condition for operation.
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1230. Maintenance and Operation.

1231. The methods employed in maintaining, inspecting
and testing the fire alarm system shall be efficient and re-
liable; no system is sufficiently automatic or durable as to
do away with the necessity for periodical inspections and
working tests of all its parts.

1232. Maintenance, control and supervision by an organ-
ization or person other than the municipality or a municipal
employee shall be by written contract guaranteeing per-
formance acceptable to the authority having jurisdiction.

1233. The system shall be under the supervision of a re-
sponsible municipal employee. When maintenance, control
or supervision is by an organization or person other than
the municipality or its employees, complete written records
of the installation, maintenance, test, failure, repair and ex-
tension of the system shall be forwarded to the supervising
municipal employee as soon as possible; notice of failures and
restoration of service shall be made immediately.

1234. Fire alarm operators or other persons responsible
for the receipt and transmission of alarms shall be specifi-
cally chosen for the position on the basis of competency and
shall be thoroughly trained to perform the duties. When the
responsibility is delegated to other than municipal em-
ployees, the arrangements shall be satisfactorv to the au-
thority having jurisdiction.

1235. Complete inspections and tests shall be made at
regular intervals and not less frequently than specified in
this Standard.

1236. A complete record shall be kept by the municipal-
ity of all tests and alarm signals whether true or false, all
circuit interruptions and observations or reports of appa-
ratus failures or derangements, and all seriously abnormal
or defective circuit conditions indicated by test or inspec-
tion; these records shall include the date and time of all
occurrences.

1237. All alarms of fire received by fire alarm head-
quarters by any means whatever shall be promptly and accu-
rately transmitted to the fire department for proper re-
sponse of fire companies unless otherwise directed in writing
by a responsible municipal official who shall assume full re-
sponsibility for any consequences of his directive.
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ARTICLE 130. DEFINITIONS.

1301. An emergency is any condition endangering life or
property.

1302. Fire Alarm Headquarters is the building or portion
of a building used to house the central operating part of the
fire alarm system; usually the place where the necessary
testing, switching, receiving, transmitting and current sup-
ply devices are located; sometimes called Fire Alarm Head-
quarters or Central Station or Central Office.

1303. Station or Fire Station refers to a building occupied
by mobile apparatus of the fire department. Also includes
Salvage or Patrol Stations and, in some instances, water
works pumping stations.

1304. Circuits are conductors used to perform a definite
function in connection with a fire alarm system. Box cir-
cuits are those on which fire alarm boxes are connected, and
in Type B systems must also connect to receiving equipment
at fire stations. Alarm circuits are the circuits over which
alarms are transmitted, automatically or manually, from
headquarters to stations. Local circuits are those contained
wholly in headquarters; also those, in fire stations or to fire-
men’s homes, which are not an essential part of the alarm

system.
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CHAPTER II. FIRE ALARM FACILITIES AND
INSTALLATION.

ARTICLE 200. CIRCUITS.
2010. General.

2011. Circuits and associated equipment shall be in-
stalled in a workmanlike manner and in accordance with
the requirements of this Standard. The National Electrical
Safety Code, National Bureau of Standards Handbook H30,
shall be used as a guide for installation of outdoor circuitry
(available from the National Bureau of Standards, Publi-
cations Section, Washington, D. C.).

2012. Except as otherwise permitted in this Standard,
all circuits shall be electrically supervised and isolated so
as to insure continuity of operation. Any method used to
comply with the intent of this paragraph will be deemed
satisfactory, provided that other applicable requirements of
this Standard are observed.

Open local circuits within single buildings are permitted
for the operation of alerting devices and alarm equipment
additional to that required by this Standard.

2013. All circuits shall be so routed as to permit ready
tracing of circuits for trouble. However, main cables should
not be brought to terminals in box standards and the in-
stallation of test points on circuits shall be kept to a mini-
mum ; where test points are essential, they should be in fire
stations or other properly protected and accessible locations.

In all installations, first consideration shall be given to con-
tinuity of service; particular attention should be given to
liability of mechanical injury, to disablement from heat in-
cident to a fire, to injury by falling walls and damage by
floods, corrosive vapors or other causes.

2020. Box Circuits.

2021. The wires or other transmission carrying agency
whereby an alarm is conveyed between a fire alarm box and
fire alarm headquarters shall be considered as a box circuit
when performing this function.

2022, Box circuits shall be so routed as to permit easy
patrolling of any territory or area left without fire protec-
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tion due to breakdown of a circuit. The interlacing of cir-
cuits is inadvisable, especially where circuits are in cables.

2023. Box circuits should not enter buildings or property
which is not owned by or under the control of the municipal-
ity or the agency responsible for operating or maintaining
the system, because of the possibility of damage to conduc-
tors or disruption of service.

When municipal fire alarm boxes are installed in build-
ings, they shall be placed as near as practicable to the pomt
of entrance of the circuit and the interior wires shall be in-
stalled in conduit or electrical metallic tubing, installed in
accordance with Chapter 3 of the National Electrical Code.
Accessible and reliable means, available only to the author-
ity in control of the municipal fire alarm system, shall be
provided for disconnecting loops to boxes inside the build-
ings, and definite notification shall be given to the occupants
of the building when interior boxes are not in service.

2024. Box circuits shall be sufiicient in number and se
laid out that the area which would be left without box pro-
tection in case of disruption of a circuit will not exceed that
covered by 20 properly spaced boxes where all or any part of
the circuit is in aerial open wire, or 30 properly spaced boxes
where the circuit is entirely in underground or messenger-
supported aerial cable. If all boxes on any individual circuit
and the associated equipment, particularly at alarm head-
quarters, are designed and installed to provide for receipt
of alarms through the ground in event of a break in the cir-
cuit, the area covered by this box circuit may be twice the
above figures for aerial open wire circuits and cable circuits,
respectively.

NoTE: A circuit serving an area greater than that which
would be protected by properly spaced boxes, as outlined above,
would be considered as “overloaded” even though the circuit was
connected to less than this number of boxes. In this case, the
circuit should be split into two or more independent circuits.
Also, the installation of additional boxes in an area served by the
number of properly spaced boxes indicated above does not con-
stitute overloading of a circuit.

2025. Fire alarm boxes shall not be connected to cir-
cuits connecting sub-stations to fire alarm headquarters.

2030. Alarm Circuits.

2031. The wires or other transmission carrying agency
whereby an alarm is conveyed from fire alarm headquarters



CIRCUITS 73-13

to fire companies in their stations shall be considered as
alarm circuits when performing this function.
Norte: Circuits to telephone instruments which require ac-

tion on the part of the personnel to answer the call shall not be
considered as an alarm circuit.

2032. Two separate and distinct alarm circuit facilities
shall be provided for transmitting alarms to fire stations
except as permitted elsewhere in this Standard. One alarm
circuit facility shall consist of supervised metallic circuits
for transmission of coded signals or signals for graphic
recording, such as the printing telegraph or teletype sys-
tems. The other alarm circuit facility may consist of
metallic circuits for transmission of coded signals, signals
for graphic recording, or voice signals, such as voice-ampli-
fication system, or may consist of a radio system for trans-
mission of voice signals. When radio is employed as one of
the required alarm circuits, a separate frequency shall be
provided for this purpose in cities of over 500,000 popula-
tion. Alarm circuit facilities shall conform to the appli-
cable requirements of this Standard.

2033. A metallic or wired alarm circuit shall not be con-
nected to alarm instruments in more than five (5) fire sta-
tions or other buildings.

2034. A metallic or wired alarm circuit shall not enter
buildings or property which is not owned by or under the
control of the municipality or the agency responsible for
operating or maintaining the system because of the possi-
bility of damage to conductors or disruption of service.

Note: Alarm instruments installed in private residences or
buildings not owned by or under the control of the municipality

should be on special circuits responsive to relays preferably lo-
cated in nearby fire stations or other municipal buildings.

2035. When receiving units in fire stations are depend-
ent for operation upon a local power supply, the local power

supply shall be visually supervised by a normally illumi-
nated light.

2040. Teletype Circuits and Voice Amplification Circuits.

2041. Where used as one of the required alarm circuits,
such circuits should preferably be individual to each fire sta-
tion.

If more than one receiving device is connected to a cir-
cuit, they should be connected in parallel.
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2042. Means of acknowledging receipt of the alarm shall
be provided from the fire station to the alarm-transmitting
operator. Acknowledgment may be by radio (including that
on apparatus when responding) or by wired electrical cir-
cuits (including department telephone facilities).

2043. Wiring shall be installed in accordance with the
requirements of Article 210.

ARTICLE 210. CIRCUIT CONDUCTORS.

2110. Fundamentals.

2111. The integrity of any fire alarm system is depend-
ent upon the kind of material used and the maintenance
provided. In general, wires in cable, either underground or
suspended on messenger wires, are preferable to overhead
open wire construction. This applies especially to alarm cir-
cuits and to circuits serving boxes in the principal business
districts and industrial areas.

2112. Wires shall be terminated so as to provide good
electrical conductivity and prevent breaking from vibration
or stress.

2113. Circuit conductors on terminal racks shall be iden-
tified and isolated from conductors of other systems when-
ever possible and shall be suitably protected from mechan-
ical injury.

2114. Except as otherwise provided herein, cable and
wire shall conform to International Municipal Signal Asso-
ciation specifications or equal.

2120. Cables, General.

2121. The insulation and covering or sheath of cabled
conductors shall have adequate dielectric and mechanical
strength for the service to which it will be subjected and
the ability to withstand any necessary abuse of installation.

Note (1): Cables which meet the requirements of Article 310
of the National Electrical Code for installation in wet locations are
satisfactory for overhead or underground installation except that
direct-burial cable must be specifically approved for the purpose.
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NoTE (2): Paper or pressed pulp insulation is not considered
satisfactory for emergency service such as a fire alarm system,
except that cables containing conductors with such insulation
may be acceptable if pressurized with dry air or nitrogen. Natu-
ral rubber-sheathed cable shall not be used where it may be
exposed to oil, grease, or other substances or conditions which
may tend to deteriorate the cable sheath. Braided-sheathed
cables shall be used only inside of buildings when run in conduit
or metal raceways and used in lieu of individual conductors.

2122. Wires shall be of solid copper construction;
stranded conductors shall not be used.

The sizes of conductors shall be not smaller than as indi-
cated in the table below for the number of cabled conductors:

No. of Conductors AWG Size of Conductor
2 14
4 16
10 18
20 or over 22

2123. Other municipally controlled signal wires may be
installed in the same cable with fire alarm wires. Cables con-
trolled by, or containing wires of, private signaling organ-
izations can be used for fire alarm purposes only on permis-
sion of the authority having jurisdiction.

Signaling wires which, because of the source of current
supply, might introduce a hazard, shall be protected and
supplied as required for lighting circuits (see Section 2360).

2124. All cables, when installed, with all taps and splices
made, but before connection to terminals, shall be tested for
insulation resistance. Such tests shall be made with suitable
instruments and shall indicate an insulation resistance of at
least 200 megohms per mile between any one conductor and
all others and the sheath, or ground.

2130. Underground Cables.

2131. Underground cables in duct or direct burial shall
be brought above ground only at points where liability of
mechanical injury or of disablement from heat incident to
fires in adjacent buildings is minimized.

2132. Cables should be in duct systems and manholes
containing low-tension signaling system conductors only,
except low-tension secondary power cables. If in duct sys-
tems or manholes containing power circuit conductors in
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excess of 250 volts to ground, fire alarm cables shall be
located as far as possible from such power cables and shall
be separated from them by a noncombustible barrier or by
such other means as may be practicable to protect the fire
alarm cables from injury.

2133. All eables installed in manholes shall be properly
racked and marked for identification.

2134. All conduits or ducts entering buildings from
underground duct systems shall be effectively sealed against
moisture or gases entering the building.

2135. Cable joints shall be located only in manholes, fire
stations, and other buildings where proper accessibility is
provided and where there is little liability of injury to the
cable by falling walls or by operations in the buildings.
Cable joints shall be so made as to provide and maintain
specific conductivity, insulation and protection at least equal
to that afforded by the cables which are joined. Cable ends
shall be sealed against moisture

2136. Cables laid in direct burial without enclosure in
ducts, shall be in grass plots, under sidewalks and in other
places where the ground is not apt to be opened for other
underground construction. If splices are made, such splices
shall, where practicable, be accessible for inspection and
tests. Such cables shall be buried at least 18 inches deep
and, where crossing streets or other areas likely to be opened
for other underground construction, shall be in duct or con-
duit or be covered by creosoted planking at least two incheg
thick and eight inches wide or consisting of two creosoted
2 inch x 4 inch planks with half round grooves, spiked or
handed together after the cable is installed.

2140. Aerial Construction.

2141. Fire alarm system wires shall be run under all
other wires except communication wires. Suitable precau-
tions shall be provided where passing through trees, under
bridges, over railroads and other places where injury or
deterioration is possible. Wires and cables shall not be at-
tached to a cross-arm carrying electric light and power
wires, except that circuits carrying up to 220 volts for mu-
nicipal communication use are permitted. Such 220-volt
circuits shall be tagged or otherwise identified.
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2142, Aerial cables shall be supported by messenger
wire of adequate tensile strength, except two-conductor
cable may be used for distribution from cable terminals to
nearby fire alarm boxes without messenger support, thereby
minimizing the number of cable terminal boxes. Conductors
in a messenger-supported two-conductor cable shall be of
No. 19 gage or larger size.

2143. Single wires may be bare or may have a covering
or insulation.

NoTte (1): A double- or triple-braided weather-resistant
covering has little dielectric strength and is not considered as an
insulation.

Norte (2): If a covering or insulation is desired, specifications
of the International Municipal Signal Association are recom-
mended.

2144. Single wire shall not be smaller than No. 10
Roebling gage if of galvanized iron or steel, No. 10 AWG if
of hard-drawn copper, No. 12 AWG if of approved copper
covered steel, or No. 6 AWG aluminum. If spans exceed 150
feet, the wire cross-section shall be increased in the ratio of
the squares of the lengths of span. The use of 2-conductor
cable is permissible if its tensile strength is not less than
that of a No. 10 hard-drawn copper wire.

NoTte: The 2-conductor cable is not considered suitable for
line wire, particularly through trees; its purpose is for distribu-
tion from cable terminal to nearby boxes, preferably along mes-
senger wires, thus eliminating numerous cable terminal boxes
and associated terminal boxes.

2145. Wires to buildings shall contact only intended sup-
ports and shall enter through an approved weather head or
suitable sleeves slanting upward and inward. Drip loops
shall be formed on wires outside of buildings.

2150. Leads Down Poles.

2151, Leads down poles shall be protected against
mechanical injury. Any metallic covering shall form a con-
tinuous conducting path to ground. Installation shall in all
cases be such as to prevent water from entering the conduit
or box.

Note: It is recommended that metallic coverings shall not
be extended within six feet of power lines.

2152. Leads to boxes shall be not smaller “han No. 14
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AWG copper, or equivalent, with 600 volt insulation approved
for wet locations as defined in the National Electrical Code.

3160. Wiring Inside Buildings.

2161. Wires inside buildings, including those from point
of first attachment, shall be in conduit, electrical metallic
tubing, metal moulding, or raceways. Installation shall be
in accordance with the National Electrical Code.

2162. Wires shall have an approved insulation; the in-
sulation or other outer covering shall be flame-retardant

and moisture-resistant.

2163. Wires shall be installed as far as possible without
joints. Splices will be permitted only in junction or terminal
boxes. Wire terminals, splices and joints shall conform with
the National Electrical Code.

2164. Wires bunched together in a vertical run connect-
ing two or more floors shall have a fire-resisting covering
sufficient to prevent the carrying of fire from floor to floor.
This requirement shall not apply if the wires are encased in
a noncombustible enclosure, or are located in a fireproof
shaft having firestops at each floor.

2165. Signal wires and electric light and power wires
may be run in the same shaft, if the two systems are sepa-
rated at least two inches, or if either system is encased in
a noncombustible enclosure.

2166. At headquarters, wires shall extend as directly as
possible to the operating room. All cables and wires shall
be installed in conduits, ducts, shafts, raceways or overhead
racks and troughs of a type of construction affording pro-
tection against mechanical injury.

2167, All cables and wiring at headquarters, and cables
carrying more than four circuits in fire stations or other
buildings where extending through garage sections or other
places where exposure to fire is probable shall be enclosed in
masonry ducts or shafts capable of withstanding a standard
two-hour fire test, without injury to the cables.

2170. Wiring on Switchboards.

2171. Wires on switchboards shall be not smaller than
No. 22 AWG. Unsupported wires and wires subject to vibra-
tion shall be not less than No. 18 AWG. The outer covering
over the insulation on such wires, or the insulation itself if
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no outer covering is present, shall be flame retardant and
moisture resistant.

ARTICLE 220. CIRCUIT PROTECTION.

2210. Design.

2211. Lightning arresters, or equivalent protection de-
vices shall dependably discharge without permanently
grounding the circuit at a potential between 400 and 500 volts
d.c. and may permanently ground the circuit at higher
potentials. Lightning arresters shall be marked with the
name of the manufacturer and model designation.

2212. Alllightning arresters shall be connected to a suit-
able ground.

2213. An unenclosed No. 8 AWG copper wire or equiva-
lent shall be used to connect a grounded device to a suitable
ground in order to provide adequate mechanical strength
or, if enclosed in a grounded metal pipe, a No. 14 copper wire
may be used. Suitable grounds are: (1) an underground
metallic water piping system; (2) the grounded neutral of
a power system provided {he neutral is effectively grounded
in at least four places per mile; (3) a ground rod not less
than 14-inch diameter of copper or equivalent driven to per-
manently moist soil.

NotE (1) : The National Electrical Safety Code recommends,

as a safety to life provision, a resistance in ground connections
not in excess of 25 ohms.

NoTE (2): As the adequacy of a ground connection varies
widely due to changing local conditions such as moisture content
of soil, it is strongly recommended that the ground resistance of
all ground connections be measured and recorded and checked
periodically thereafter.

2214. All fuses shall be plainly marked with their rated
ampere capacity. All fuses rated over two amperes should
be of the enclosed type.

2220. Protection at Headquarters.

2221. Circuit protection required at fire alarm headquar-
ters shall be required in every building housing headquarters
equipment when such equipment is separated and installed
in more than one building.

2222. All conductors entering fire alarm headquarters
shall be protected by the following devices in the order
named, starting from the exterior circuit:
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(a) A fuse rated at 3 amperes and not less than 2000
volts;

(b) A lightning arrester meeting the requirements of
Section 2210; and,

(¢) A fuse rated at one-half ampere.

Note: In headquarters where an operator is constantly on
duty, mechanical circuit breakers may be used in addition to the
above,

2230. Protection at Other Buildings.

2231. Each conductor entering tire stations or other
buildings from lines partly or entirely aerial shall be pro-
tected by a lightning arrester meeting the requirements of
Section 2210.

NoTE: Fuses are not recomimended for such circuits at the
point of entrance to fire stations, except that for systems having a
headquarters operator always on duty, and in fire stations having
a house watch normally on duty, a 2000-volt, 5-ampere enclosed
fuse may be installed on the station side of the lightning arrester.

2240. Protection on Aerial Construction.

2241. At junction points of open aerial conductors and
cable, and between aerial and underground cables, each con-
ductor shall be protected by a lightning arrester meeting
the requirements of Section 2210 and, in addition, being of a
weatherproof type or suitably protected from the weather.
There shall also be a connection between the lightning
arrester ground and any metallic sheath and messenger
wire.

2242, Aerial open wire circuits should be protected by a
lightning arrester meeting the requirements of Section 2210
at intervals of approximately 2000 feet.

Note: The installation of lightning arresters in fire alarm
boxes is not recommended.

2243. All protective devices shall be readily reached for
inspection.
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ARTICLE 230. POWER SUPPLY.
2310. Fundamentals.

2311. Power supply circuits, together with their asso-
ciated motors, generators, rectifiers, transformers, fuses and
controlling devices, shall be in accordance with the require-
ments of the National Electrical Code.

2312. The conductors of a fire alarm system power sup-
ply circuit shall be connected on the line side of the main
service of a commercial light or power supply circuit or to
the main bus bars of an isolated power plant located on the
premises. A circuit disconnecting means shall be so installed
that it will be accessible only by authorized personnel. A
fuse, enclosed in a locked or sealed cabinet located imme-
diately adjacent to the point of connection to the light and
power conductors, shall be provided in series with each
ungrounded conductor.

2313. Each box circuit and each alarm circuit or each
alarm transmitting or receiving device shall be provided
with two sources of power. The secondary source shall be
independent of other sources and of a high degree of re-
liability. The secondary source shall be arranged as follows:

(a) It shall not operate through or be dependent upon
the same motor generator, converter, or other device having
moving parts which supplies the primary or normal supply,
except that a storage battery, floating on a rectifier or gen-
erator, will be considered as a secondary source.

(b) It shall be of such capacity and reliability as to
assure operation in case of interruption of the normal sup-
ply.

(¢) It shall automatically supply the circuit or circuits
upon loss of the normal source within 30 seconds; in a Type
A system this automatic feature may be omitted if suitable
provisions are made for manually restoring service within
30 seconds.

2314. The two sources of power may include:

(a) One supply circuit from a public utility distribution
system of not more than 250 volts and a second from a stor-
age battery or from a generator driven by a continuously
available prime mover.

(b) Two supply circuits of not more than 250 volts from
separate public utility distribution system, so serviced or
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connected that normal supply to one will not be affected by
trouble which would put the other out of service.

Note: This would usually require supply from two building
services on entirely separate distribution networks from prefer-
ably independent generating stations, or, at least, independent
primary transformers.

2315, The forms and arrangements of current supply
shall be classified as follows:

Form 1. Individual circuits served by separate dupli-
cate sets of storage batteries on each circuit; permissible
for Type A systems only.

Form 2. Several circuits served in multiple by duplicate
sets of storage batteries, or by a rectifier with a floating
storage battery, or by a motor-generator with a storage
battery floating; permissible for Type A systems only.

NotE (1): This arrangement is permissible but is not recom-
mended where circuits are wholly or partly open wire because of
the possibility of trouble from multiple grounds.

NoTE (2): Batteries, motor-generators or rectifiers shall be
sufficient (a) to supply all connected circuits without exceeding
the capacity of any battery or overleading any generator or
rectifier; (b) to supply box circuits independently from alarm
circuits; and (c) so that circuits developing grounds or crosses
with other circuits may be supplied each by an independent source
to the extent required by Note 3 below.

NortEe (3): Provision shall be made in the operating room for
supplying any circuit from any battery, generator or rectifier. En-
closed fuses shall be provided at points where supplies for individ-
ual circuits are taken from common leads. Necessary switches,
testing and signal transmitting and receiving devices shall be pro-
vided to permit the isolation, control and test of each circuit, to
the extent of at least 10 per cent of the total number of box and
alarm circuits, but never less than two.

NoTE (4) : If common-current source systems are grounded,
the ground shall not exceed 10 per cent of resistance of any con-
nected circuit and be located at one side of the battery. Visual
and audible indicating devices shall be provided for each box and
alarm circuit to give immediate warning of ground leakage en-
dangering operability.

Form 3. Individual circuits served by separate rectifiers

or generators for each circuit with individual storage bat-
teries floating on each circuit.

Form 4. Individual circuits served by separate rectifiers
or motor-generators on each circuit with a secondary supply
from a prime mover-driven generator, or from a second
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electric distribution system, or from a storage battery
operating through an inverter.
Note (5): Where circuits are independently supplied by
rectifiers, or motor generators, with or without storage battery
floating (Forms 2, 3 and 4), each rectifier or generator shall be

effectively isolated electrically from each other, in which case, a
primary source of power common to all circuits may be used.

’2316. Devices to give warning of dangerous decreases
in the normal power supply or other derangements jeopard-
izing service shall not be dependent upon the normal power
source supplying the circuits so supervised.

2317. Local circuits at headquarters may be supplied
either in common with box or alarm circuits or by a sepa-
rate power source. The source of power for local circuits
on which the operation of essential features of the system
depend shall be supervised.

2320. General Requirements for Constant-Current Systems.

2321. Means shall be provided for manually regulating
current in box and alarm circuits so that operating current
may be maintained within 10 per cent of normal throughout
changes in external circuit resistance from 20 per cent
above to 50 per cent below normal.

2322. The voltage supplied to maintain normal line cur-
rent on box or alarm circuits shall be not less than 10 volts
nor exceed 150 volts, measured under ‘“no load” conditions
and shall be such that the line current will not be reduced
below safe operating value by the simultaneous operation
of eight boxes.

2323. Visual and audible indication of current decrease
approaching 80 per cent of normal in any box or alarm cir-
cuit shall be provided.

2324, Sufficient meters shall be provided to indicate the
current in any box or alarm circuit and the voltage of any
power source. Meters used in common for several circuits
shall be provided with cut-in devices designed to reduce the
probability of cross-connecting circuits.

2330. Batteries.

2331. Batteries used shall be of the storage type; pri-
mary batteries, or dry cells, shall not be used. All cells shall



73-24 MUNICIPAL FIRE ALARM SYSTEMS

be of the sealed type. Lead-acid batteries shall be in jars
of glass or other suitable transparent material; other types
of batteries shall be in containers suitable for the purpose.

2332. Batteries shall be located in the same building as
the operating equipment, preferably on the same floor,
readily accessible for maintenance and inspection. The bat-
tery room shall be above ground level and shall be ventilated
to prevent accumulation of explosive gas mixtures; special
ventilation is required only for unsealed cells.

2333. Batteries shall be mounted in such a manner as to
provide effective insulation from the ground and from other
batteries. The mounting shall be suitably protected against
deterioration and consideration shall be given to stability,
especially in territory subject to seismic disturbances.

2334, Facilities shall be provided for giving floating bat-
teries a charge at a rate not less than the normal 24-hour
charge rate recommended by the manufacturer on the basis
of one high rate charging source for each 10 sets of floating
batteries, unless sufficient capacity is provided in the in-
dividual normal charging sources. The high rate charge
may be applied while the battery is connected to line, pro-
vided that only one battery is charged at a time from any
high rate source.

A battery normally floating may be used alone to supply
the circuit, for a period not exceeding one-half its operating
capacity in terms of hours of service, just prior to an over-
charge.

2335. Batteries shall have the following capacities:

(a) Alternate charge and discharge: 60 hours normal
operating capacity in each set with a single source of charg-
ing current (Form 1 and Form 2); or 24 hours normal
operating capacity in each set where there are two inde-
pendent, reliable and constantly available sources of charg-
ing current.

(b) Battery normally floating: 60 hours normal oper-
ating capacity for all connected load, with a single source
of charging current (Form 2 and Form 3); or 24 hours
normal operating capacity where there are two independent
reli?ble and constantly available sources of charging cur-
rent.

(¢c) Where the battery is used to supply an inverter only
during interruption of primary power (Form 4), the bat-
tery shall have 24 hours normal operating capacity.
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2336. Batteries shall be protected by enclosed fuses of
not less than 3-ampere capacity, nor more than 200 per cent
of maximum connected load. Fuses shall be suitably located
so that they are not subject to corrosion from battery gases.
Battery leads of both polarities shall not be in the same
conduit, tubing or cable between the battery terminals and
fuse.

2340. Rectifiers, Converters, Motor-Generators, etc.

2341. (a) A rectifier is a device without moving parts
which changes alternating current to direct current.

(b) An inverter is a device which changes direct cur-
rent to alternating current.

(c) A converter is a device consisting of a direct cur-
rent electric motor driving an alternating current generator.

(d) A motor-generator is a device consisting of an
alternating current or direct current motor driving a direct
current generator.

2342. Rectifiers shall be supplied through an insulating
transformer taking energy from a circuit of not to exceed
250 volts.

2343. Rectifiers or motor-generators employed pursuant
to Forms 2, 3 and 4 shall have reserve as follows:

For Form 2. There shall be at least two complete equip-
ments so arranged that thé batteries can be switched from
one to the other.

Forms 3 and 4. For systems exceeding 10 circuits, com-
plete ready to use units, or spare parts, shall be available,
equal to five per cent of the total number of circuits.

2344. Leads from rectifiers or motor-generators, with
storage battery floating, shall have fuses rated at not less
than one ampere and not more than 200 per cent of maxi-
mum connected load. Where not provided with battery
floating the fuse shall be not less than 8 amperes.

2350. Engine-driven Generator Sets.

2351. The provisions of this Section shall apply to alter-
nating current or direct current generators driven by in-
ternal combustion engines which may operate on gasoline,

diesel oil, liquefied petroleum gas, or other fuel suitable to
the design.
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2352. The installation of such units shall conform to the
provisions of the Standard for Internal Combustion Engines
(No. 37) except as restricted by the provisions of this
Section.

2353. The unit shall be located in an adequately venti-
lated cut-off area of the building housing the fire alarm
headquarters equipment; the room shall be used for no
other purpose except that new spare parts or equipment
may be kept in storage in the room with not less than 15
feet clearance on all sides of the unit. Exhaust fumes shall
be directly vented outside the building.

2354. Fuel shall be stored in outside underground tanks
whenever possible and gravity feed shall not be used. Suffi-
cient fuel shall be available for 12 hours of operation at full
load if a reliable source of supply is available at any time
on two hours notice; if a source of supply is not reliable or
readily available or if special arrangements must be made for
refueling as necessary, a supply sufficient for 24 hours of
operation at full load must be maintained.

2355. The unit shall be of sufficient capacity to supply
power for operating all fire alarm facilities, emergency
lighting of the operating rooms or headquarters building
and, in addition, such other facilities as may be designated
by the responsible municipal official.

2356. A storage battery shall be installed floating on
the normal power supply on the system and arranged to pro-
vide current for operating the system until the generator
unit reaches operating speed, and shall have not less than
four hours operating capacity. A separate storage battery
and automatic float charger shall be provided for starting
the generator unit.

NoTe: Where duplicate generator units are provided, with facili-
ties to get one generator on the line within ten seconds, the
4-hour system battery may be omitted.

2357. The generator unit shall be operated under load
by disconnecting the normal supply to the system for a
minimum of three hours in a continuous period weekly. It
is recommended that this be carried out at a definitely sched-
uled time every week.

2360. Current Supply to Designating Lights.
2361. Current supply for designating lamps at street
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boxes should preferably be secured at lamp locations from
the local electric utility company.

2362. When the above is not possible, however, lighting
circuit wires for supplying such lamps may be included in
cables containing fire alarm wires. The lighting circuit
wires shall be not larger than No. 10 AWG and the applied
load shall not exceed 80 per cent of the current carrying
capacity of the conductor as rated by the National Electrical
Code. The lamps shall be connected in multiple and both
wires of the circuit shall be in the same cable. The potential
between any lighting circuit wire and ground shall not
exceed 150 volts and shall be supplied by special devices
(such as insulating transformers, motor-generators or bat-
teries) which effectively isolate the circuits from all other
electrical circuits. The special supply devices shall be
energized by a permanently grounded supply of not more
than 250 volts. The neutral wire of a three-wire circuit or
one wire of a two-wire transformer secondary circuit shall
be permanently grounded and each ungrounded wire shall
be fused at its current carrying capacity as rated by the
National Electrical Code. No lighting circuit wire shall be
connected to any fire alarm signaling system terminal, junc-
tion or test board located outside of headquarters. Light-
ing circuit conductors in box pedestals or similar places,
where not in fire alarm cables under conditions as above,
shall be installed in approved conduit or cable.

Note: In view of greater facility with which circuits may be
run aboveground, it is not considered necessary nor advisable to
provide in aerial fire alarm cables special conductors for supply-
ing designating lamps at boxes.

2363. Alternating current power may be superimposed
on metallic fire alarm circuits for supplying designating
lamps or for control or actuation of equipment and devices
for fire alarm or other emergency signals, provided:

(1) Voltage between any.wire and ground or between
one wire and any other wire of the system shall not exceed
150 volts; the total resultant current in any line cirecuit
shall not exceed 1/, ampere.

(2) Coupling capacitors, transformers, choke coils, ete.,
shall be rated for 600 volts working voltage and have a

break-down voltage of at least twice the working voltage
plus 1000 volts.

(3) There is no interference with fire alarm service
under any conditions.
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ARTICLE 240. FIRE ALARM BOXES.

2410. General.

2411. A fire alarm box is the device which, when prop-
erly actuated, will transmit to fire alarm headquarters a
signal indicating the location at which it is installed.

Note: Transmitters connected to box circuits will be con-
sidered as boxes for the purposes of this rule, except that where
sounding or recording devices are provided to warn operators of
the receipt of an alarm the transmitter need not be of non-inter-
fering type.

2412. Non-interference devices, either mechanical or
electrical, shall be designed so that manipulation of box
starting levers, singly, concurrently or consecutively, will
not, under any circumstances, result in a false signal.

2413. Succession devices, either mechanical or electrical,
shall be designed so that no signal will be lost if the start-
ing levers of two boxes are pulled at or about the same time.

2414. 1t is desirable that all fire alarm boxes, regardless
of make or method of operation, be recognizable as such in
all municipalities. Therefore, fire alarm boxes should be
of conventional shape, closely resembling the ‘“cottage”
style, and should have instructions for use plainly marked
on the outer door.

The operating device shall be readily available and of
such design and so located as to make the method of its use
apparent. It is recommended that essentially like methods
of operating for use by the public be provided for all boxes
in the municipality.

Note: Doors with a glass guard covering a permanently at-

tached handle or key for opening door to give access to the means
of operation are permissible but not recommended.

2415. Box cases and parts at any time accessible to
users shall be of insulating materials or permanently and
effectively grounded.

2416. All ground connections to boxes shall comply with
the requirements of Paragraph 2213.

2417, Boxes shall be as conspicuous as possible. The
color shall be distinctive and preferably bright red. Indicat-
ing lights of a distinctive color visible for at least 1500 feet
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in all directions shall be installed over boxes in mercantile
and manufacturing areas and should be installed in residen-
tial areas.

Note: Provision should be made so that the location of a box
is visible from all directions. In general, a wide band of distine-
tive colors, preferably red and white, visible over the tops of
parked cars, should be painted on supporting poles. Adequate
signs, when completely visible from all directions, are acceptable.

2420. Design of Signal Boxes.

2421. Boxes transmitting a coded indication shall send
three or four rounds of the box number. Four rounds are
required where outside alarm devices are operated for sum-
moning firemen.

2422. Boxes transmitting a coded alarm shall be capable
of being adjusted to a desired speed. For a Type A system
they shall preferably be operated at 4 or more strokes per
second but never slower than 2 strokes per second. For a
Type B system they should be operated at not slower than
1 stroke per second.

2423. Boxes shall be non-interfering and succession,
except as follows:

1. In a system consisting of not to exceed 60 boxes, up
to 20 boxes on a circuit may be of interfering type, but if
more than one such circuit, non-interference between ecir-
cuits shall be provided.

2. Tn a Type A system operating at 4 or more strokes
per second, circuits may include boxes of plain interfering
type if the area served is of a residential nature composed
of one and two family detached dwellings.

2424, Boxes shall leave the circuit closed when in g run-
down condition.

2425, All signals from boxes should be received at fire
alarm headquarters except where selective switching has
been provided for use by the police or other authorized per-
sons.

2426. Only succession boxes shall be connected to cir-
cuits served by sub-stations.
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2430. Location of Boxes.

2431. Boxes shall be sufficient in number and so located
as to protect all built-up areas of the muncipality.

2432. Boxes shall be installed at street intersections in a
manner such that they are visible from all intersecting
streets whenever possible.

2433. A box should be visible from the main entrance
of any building in congested districts. In order to reach a
fire alarm box it shall not be necessary to travel in excess
of one block or 500 feet in mercantile or manufacturing dis-
tricts, with a distance of 300 feet being preferable, nor in
excess of two blocks or 800 feet in residential areas, with a
distance of 500 feet being preferable.

2434. Schools, hospitals, nursing homes and places of
public assembly should have a box at or near the entrance.

2435. Where firemen are not normally on watch duty at
fire stations, a fire alarm box shall be provided at each sta-
tion, Jocated where constantly accessible to the public. It is
recommended that a fire alarm box be installed at or near
the entrance to all fire stations.

2436. When boxes are located in buildings, it is not
generally desirable to place them on circuits with street
boxes.

2437. Box numbers should be assigned, as far as prac-
ticable, so that consecutive numbers will be closely grouped.
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ARTICLE 250. TELEPHONE FACILITIES.

2510. Scope.

2511. It is generally recognized that there is no other
thoroughly satisfactory means of sending and receiving fire
alarms than a municipal fire alarm system. Telephones in
the home or place of business, although a valuable adjunct
to a municipal fire alarm system, should not be relied upon
to replace needed boxes on the street, nor to supplement any
inadequacy in number or location of street boxes.

2512. The provisions of this Article apply to the facili-
ties necessary to receive alarms transmitted by citizens
using the commercial telephone system and the facilities
necessary to provide communication between the various
fire department stations and offices.

2513. Telephone connections to and between fire stations
are not to be considered as one of any required alarm cir-
cuits. A fire alarm system, as required by this standard,
should be employed for the transmission to fire stations of
all fire alarms, whether originating from boxes, from tele-
phones, or verbally.

2514. This Article does not apply to the municipal fire
alarm facilities of a telephone-type fire alarm system,
whether owned by the municipality or leased from an out-
side agency.

2520. Commercial Telephone System.

2521. A telephone number shall be assigned for fire
alarm emergency service only, and another for normal fire
department business. Telephone directory listing shall be
as follows:

ON THE INTRODUCTORY PAGES:
“To report a fire, dial (or call) .. ... (fire number)”’

IN THE ALPHABETICAL SECTION :

“FIRE DEPARTMENT
To report a fire........ (fire number)
For other purposes........ (business number)”
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The Fire Department listing shall also appear in the
alphabetical section under the name of the community.

If the directory covers an area which is protected by
more than one fire department or protection district, each
such department or district shall be listed as outlined above.

Preferably full knowledge of the emergency number
should be further assured through the distribution by the
fire department of suitable cards to all residences and places
of business.

2522. At the location where telephone alarms are re-
ceived, at least one telephone line shall be reserved for fire
alarm emergency calls responsive to the emergency number;
in larger communities, at least two lines and as many more
as may be necessary, should be so reserved. In addition,
sufficient telephone lines shall be provided responsive to the
business number to fit the needs of the department.

In a telephone system, where manual switching is used,
connection to reserved lines shall be made only for report-
ing a fire; where dial system service is used provision shall
be made for automatically selecting the reserved lines first
and progressing to the general business lines, when the
emergency number is dialed, but the reserved lines shall not
be made selective to a dialing of the general business
number.

2523. At the telephone central office, the supervisor or
other responsible employee should give special attention to
all incoming alarms and oversee their proper transmission
to the fire department.

2524. In communities where the above requirements
cannot be met a system comprising suitable outside sound-
ing devices and transmission facilities may be directly
utilized by the telephone central office employees, under con-
ditions satisfactory to and by consent of the authority
having jurisdiction.

2530. Departmental Telephone System.
2531. Where there is more than one fire station in the

community, the telephone lines from the different fire sta-
tions should connect with a common switching point, pref-
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erably at the headquarters of the fire alarm system. At
this location facilities shall be provided for communication
with any fire station and with all public telephone systems
within the district of the connected fire stations, together
with required alarm transmission means.

2532, In communities having more than five fire stations
where men are normally on duty, such switching point
facilities shall comprise a private branch switchboard oper-
ated by a person under control of the municipality.

2533. In communities where one or more operators are
required at fire alarm headquarters, such common switching
point should be located in the room with the fire alarm head-
quarters apparatus.

2534. Receipt and transmission of fire alarms and other
emergency calls by telephone shall be recorded automatically.

2540. Telephones in Fire Stations.

2541. There shall be a telephone at each fire station.
Such telephones shall be used exclusively for fire depart-
ment purposes, and should be connected by individual lines
to the departmental system.

NoTE: Should local conditions justify, the authority having
jurisdiction may permit two or more fire stations per line, in cities
having a population of less than 20,000.

2542. Telephones at fire stations should be so arranged
that they cannot be called from any public telephone central
office except as follows:

1. Telephones connecting with commercial telephone
central offices only through a common switching point ar-
ranged as required by Paragraph 2531.

2. Telephones located in fire alarm headquarters or else-
where where there is always some person on duty who is
competent to send and has facilities for sending alarms over
the fire alarm system.

3. Telephones at offices of chiefs or other executive

officers.
4. Where there is but one fire station in the community.

2543. When telephones are installed in fire stations for
the personal use and convenience of firemen and are con-
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nected to a commercial telephone central office, they shall
not be listed in the telephone directory.

Nore: This is to prevent their being used by the public for
the transmission of alarms.

ARTICLE 260. FIRE ALARM HEADQUARTERS.

2610. Scope.

2611, Fire Alarm Headquarters is the building or por-
tion of a building used to house the central operating part of
the fire alarm system; usually the place where the necessary
téesting, switching, receiving, transmitting and current sup-
ply devices are located.

2620. Building Construction.

2621. The building shall be of ‘fire-resistive (3-hour
classification) construction” as defined in the Standard
Types of Building Construction (NFPA No. 220) and in the
National Building Code published by the National Board of
Fire Underwriters.

NoTE: No combustible material should be permitted in the
construction even for window or door trim, closets, instrument
cases, etc.; floor surfacing, laid directly upon noncombustible
base, may be of combustible material.

2622. The building should be used for no other purpose
than that relating to municipal signaling or fire department
service. When any portion of the building is occupied as a
heater or boiler room, garage, machine shop or for storage
purposes, the part so used shall be cut off and any opening
to such portion shall be protected by fire doors on each side
of the wall at each opening.

2623. Two approved portable extinguishers, suitable for
the hazards involved, shall be provided for each 2,500 square
feet of floor area.

2624. Lighting of the operating room shall be such that
all lights are not dependent on a single branch line fuse. For
Type A Systems two independent services shall be provided
or emergency lights, of sufficient illumination to permit
operation, shall be operated from an emergency supply.
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2630. Building Location.

2631. The building should preferably be located so as to
be unexposed for a distance of at least 150 feet. If so
located as to be exposed, then especial attention shall be
given to guard against damage from such exposure by pro-
tection for exposed openings, and by so constructing the
roof as to resist damage which might be caused by falling
walls.

Note: It is desirable to locate the building in a park or
public square where the conditions of exposure can be fully met.
As the building, even for a large city, need be only of moderate
size, and since for a slight increase in cost it can be made orna-
mental in appearance, objection to such locations should not be
insurmountable.

ARTICLE 270. FIRE ALARM EQUIPMENT.

2710. General.

2711. All devices and instruments shall be mounted upon
non-combustible bases, pedestals, switchboards, panels or
cabinets. All mountings shall be of such design and con-
struction that all connections and components shall be
readily accessible.

Magnet windings of instruments or devices connected to
circuits either wholly or partly aerial shall be considered as
possible sources of heat.

2712, Cable terminal and cross-connecting facilities shall
be provided, located in or adjoining the operating room. To
avoid the possibility of flooding, all cable terminals should
be located in rooms having a floor above the outside ground
level.

2713. The protective devices shall be located close to, and
may be combined with, the cable terminal.
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2720. Facilities for Receipt of Alarms from Street Boxes.

2721. 'There shall be means by which alarms from fire
alarm boxes will be automatically received and recorded at
fire alarm headquarters.

2722. Both a recorded visual and an audible signal are
required to indicate the receipt of an alarm. The recorded
visual signal shall indicate the exact location from which
the alarm is being transmitted. The audible signal may be
common to several box circuits and may be arranged so that
the fire alarm operator may manually silence the signal
temporarily by a self-restoring switch.

2723. TFacilities shall be provided which will automati-
cally record the time of receipt of each alarm and the exact
location from which the alarm is transmitted. In addition,
all voice transmission shall be recorded; separate equipment
may be used for this purpose.

Note (1): It is preferable to connect registering devices
directly in the box and alarm circuits but relays may be provided

for each circuit of each class when needed in order to secure
proper functioning of required operating facilities.

NoTE (2) : A reserve recorder shall be provided when systems
have more than four box circuits, except that when hoxes are on
individual circuits a spare recorder need be provided only when
the number of boxes exceeds 100.

NoTte (3): Automatic time recording equipment may be
omitted when there are less than 5 box circuits.

2730. Facilities for Transmission of Alarms.

2731. Facilities shall be provided for transmitting alarms
to fire stations by two separate means, consecutively or con-
currently, except as otherwise permitted by this Standard.

2732. The facilities shall include automatic recording,
for each means of transmission, of all alarms. Provision
shall be made to record the date and time of transmission
and shall be automatic in operation whenever possible.

NotTe: Graphic indication of time and date by the operator
is satisfactory when graphic symbol trahsmission is used. Vocal
announcement of time is satisfactory when alarm transmission is

by voice and all transmissions are automatically recorded con-
secutively. See also Paragraph 2723 (Note).

2733. Transmitting devices shall be arranged for simul-
taneous transmission over all alarm circuits for the par-
ticular type of signals involved.
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2734. Devices for transmitting coded signals, and de-
vices for transmitting other types of signals where prac-
ticable, shall be arranged for manual setting or adjustment
for all necessary alarm and special signals, and shall be of a
design that, after setting or adjustment, the device may be
actuated to automatically and completely transmit such
alarms or signals for the required number of rounds.

In addition, this shall be supplemented by a manually oper-
able coding device or telegraph key.

Note: Coded signals shall be transmitted over a metallic
circuit at not slower than two strokes per second. If outside
sounding devices are employed, transmission should preferably
3e over separate circuits but shall be at a speed suitable for such
evices.

2740. Supervisory Facilities,

2741. Trouble signals shall be distinct from alarm sig-
nals and shall be indicated by both a visual light and an
audible signal. The audible signal may be common to several
supervised circuits.

Such indication shall be in the operating room.

2742. A switch for silencing the audible trouble signal
may be provided only if the visual signal remains operated
until the silencing switch is restored to its normal position.
However, the audible signal must be responsive to faults on
any other circuits which may occur prior to restoration of
the silencing switch to normal.

2743. 'The power supply to all required circuits and de-
vices of the system shall be supervised. The trouble signal
shall be automatically activated upon the occurrence of an
interruption or dangerous diminution of current which
would jeopardize operation of the system.

2750. Testing Facilities.

2751. Testing facilities shall be installed at fire alarm
headquarters except that, if satisfactory to the authority
having jurisdiction, those facilities for testing leased from
a non-municipal organization may be located elsewhere.
This shall not be construed to mean that signals indicating
occurrence or clearing of faults need not be in fire alarm
headquarters with the operating equipment.

2752. Circuits operating on a constant-current basis
shall have facilities for:
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(a) Determining the current strength of each circuit.

(b) Determining the voltage across the line terminals
of each circuit, inside of terminals of protective devices.

(¢) Determining the voltage loss due to ground leakage
for systems in which each circuit is supplied by an inde-
pendent current source (Forms 1, 3 and 4) ; such facilities
shall include means for testing voltage between ground and
each side of each circuit inside terminals of protective de-
vices. For common current source systems, Form 2, such
facilities shall comprise means for testing voltage between
ground and each terminal of each battery or other current
source.

(d) Determining the voltage between one side of each
circuit and opposite side of each of the other circuits. For
common current source systems, Form 2, this will involve
provisions for successively isolating each circuit from its
normal supply source and testing for crosses between each
circuit while so isolated and the current source or sources
supplying all other circuits; such isolation to be accom-
plished without causing any service interruptions.

Note: Facilities listed under Paragraphs ¢ and d shall be
operable without establishing crosses between circuits (except
through the voltmeter), and may be combined in one set of
devices.

2753. Facilities shall be provided for determination of
current and voltage on each circuit when operating normally
and when operating on the secondary supply.

2760. Special Requirements for Type B Systems.

2761. Every box circuit shall extend to a location where
alarm transmitting equipment is installed, an operator is
constantly on duty, and automatic recording and sounding
facilities, transferable between box circuits, are provided.

When mechanical or rotating drum-repeating facilities are
installed on the system, automatic recording and sounding
facilities are required on each box circuit either at the lo-
cation above described or at some fire station.

2762. A box circuit entering a fire station and there
connected to automatic recording and sound facilities may
be considered as one of the two alarm circuits required by
Section 2032.




