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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpreta- 
tions, proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and 
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na- 
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with ap- 
plicable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion m a fire environment. The Board has, therefore, askect all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees m meetnng this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licensing Provision B This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference B Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and 
changes desired by the adopting authority must be noted separately. Those usxng this method are requested 
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by 
reference" means the citing of title and publishing information only. 

2, Adoption by Transcription --- A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately., in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provnded that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof: 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's 
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all 
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons 
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, ~n an,,' 
form, upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonex- 
clusive license to print, republish, and ,,'end this document in whole or in part, with changes anti additions, 
if any, noted separately provided that due notice of NFPA's copyright is contained in each copy. Such 
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide 
funds for the research and development necessary to continue the work of NFPA and its volunteers in con- 
tinually updating and revising NFPA standards Under certain circumstances, public authorities with 
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest 
will be served thereby. 

3. Scope of License Grant - -  The terms and conditions set forth above do not extend to the index to 
this document. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This mater!al has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having 
balanced representation. While these procedures assure the highest degree of care, neither the National Fire 
Protection Association, its members, nor those participating in its activities accepts any liability resulting 
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on 
materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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1221-4 PUBLIC FIRE SERVICE COMMUNICATION SYSTEMS 

NFPA 1221 

Standard for the 

Instal lat ion,  Maintenance  and Use of  Publ ic  

Fire Service Communica t ion  Systems 

1988 Edition 

NOTICE: An asterisk (*) following the number  or letter 
designating a paragraph  indicates explanatory material on that 
paragraph  in Appendix A or B. 
Information on referenced publications can he found in Chapter 
5 and Appendix C. 

Chapter 1 Fundamentals 

1-1 Scope. 
1-1.1 This standard covers the installation, mainte- 
nance, and use of public fire service communicat ions 
systems and facilities. This s tandard is neither intended 
as a design specification nor as an instruction manual .  

1-1.2 These systems and facilities include, but are not 
limited to, public reporting, dispatching, telephone, and 
both two-way and microwave radio systems, which fulfill 
two principal functions: that  of receiving fire alarms or 
other emergency calls from the public and that of re- 
transmitting these alarms and emergency calls to fire 
companies and other interested agencies. 

1-1.3 Fire alarm systems on private premises from 
which signals are received directly or indirectly by the 
Communica t ion  Center are covered by NFPA 71, Stan- 
dard for the Installation, Maintenance, and Use of Sig- 
naling Systems for Central Station Service; NFPA 72A, 
Standard for the Installation, Maintenance, and Use of 
Local Protective Signaling Systems for Guard's Tour, Fire 
Alarm, and Supervisory Service; NFPA 72B, Standard 
for the Installation, Maintenance, and Use of Auxiliary 
Protective Signaling Systems for Fire Alarm Service; 
NFPA 72C, Standard for the Installation, Maintenance, 
and Use of Remote Station Protective Signaling Systems; 
and NFPA 74, Standard for the Installation, ~4ainte- 
nance, and Use of Household Fire Warning Equipment. 

1-1.4 A system or device having materials, methods of 
operation, or forms different from those detailed in this 
standard,  when examined and tested bv the authority 
having jurisdiction according to the intent of  the re- 
quirements, if found satisfactory, shall be judged the 
equivalent. 

1-2 Management .  The system shall be under the con- 
trol of a responsible jurisdiction employee. 

1-3 Defini t ions.  When the words defined in this sec- 
tion are used in this standard, they have the meaning de- 
scribed below. 

Alarm.  A signal or message from a person or device 
indicating the existence of a fire, medical emergency, or 
other situation that requires fire depar tment  action. 

Approved. Acceptable to the "authori ty having 
jurisdiction." 

NOTE: The National Fire Protection Assnciation does not ap 
prove, inspect or certify anv installations, procedures, equip- 
ment,  or materials nor  does it approve or evaluate testing labora- 
tories. In determining the acceptability of installations or pro- 
cedures, equipment  or materials, the authority having jurisdic- 
tion may base acceptance on compliance with NFPA or other  
appropria te  standards. In the absence of such standards, said 
authority may require evidence of proper  installation, procedure 
or use. The authority having jurisdiction may also refer to the 
listings or labeling practices of an organization concerned with 
product  evaluations which is in a position to determine com- 
pliance with appropriate  standards for the current  production of 
listed items. 

Authority Having Jurisdiction. The "authori ty 
having jurisdiction" is the organization, office or in- 
dividual responsible for "approving" equipment,  an in- 
stallation or a procedure.  

NOTE:  The phrase "authority having jurisdiction" is used in 
NFPA documents in a broad man n e r  since jurisdictions and "ap- 
proval" agencies vary as do their responsibilities. Where public 
safety is primary, the "authority having jurisdiction" may be a 
federal, state, local or other regional deparunent  or individual 
such as a fire chief, fire marshal ,  chief of a fire prevention 
bureau,  labor department ,  health depar tment ,  building official, 
electrical inspector, or others having statutory authority. For in- 
surance purposes, an insurance inspection departmm~t, rating 
bureau, or other insurance company representative may be the 
"authority having jurisdiction." In many circumstances the 
property owner or his designated agent assumes the role of the 
"'authority having jurisdiction": at government  installations, the 
commanding  officer or depar tmental  official may be the "au- 
thority having jurisdiction." 

Baud. Measurement of data transmission rates ex- 
pressed as "bits per second" or bps. 

Box.  A device used to send an alarm in event of an 
emergency (see Auxiliary Box, Master Box, Street Box). 

Aux i l i a ry  Box.  A box that is operated by connec- 
tion to one or more remote actuat ing devices. 

Master Box. A box that combines the capability of  
a street box and an auxiliary box. 

Street Box.  A box configured for manua l  opera- 
tion only. 

Box Battery.  The  battery supplying power for an in- 
dividual box where radio is used for the transmission of 
box alarms. 

CAD (Computer -Aided  Dispatching) .  A dispatch- 
ing method  or process in which a computer  and its 
associated terminal(s) is/are utilized to provide relative 
dispatch data (i.e., running assignments, address loca- 
tions, equipment  status, utility locations, special hazards, 
etc.) to the concerned dispatcher(s)/operator(s).  

Cer t i f ica t ion.  A formal p rogram of related instruc- 
tion and testing as provided by a recognized organization, 
or the authority having jurisdiction. 

1988 Edition 



FUNDAMENTALS 1221 5 

Channel. 

(a) Electric Communicat ion.  

1. a single path for t ransmit t ing electric signals, 
usually as distinct from other parallel paths, or 

2. a band  of frequencies. 

NOTE: The word path is to be interpreted in a broad sense to 
include separations by frequency division or time division. The 
term channel may signify either a one way path, providing 
transmission in one direction only, or a two way path. providing 
transmission in two directions. 

(b) Data Transmission. In electric communica t ion ,  

1. a single path for t ransmit t ing electric signals, 
usually as distinct from other parallel paths, or 

2. a band  of frequencies. 

NOTE: The word path is to be interpreted in a broad sense to 
include separation by frequency division or time division. The 
term channel may signify either one-way path, providing 
transmission in one direction only, or a two-way path, providing 
transmission in two directions. See duplex channel: radio chan 
nel. 

Channel, Radio.  See radio channel .  

Ci rcui t .  The conductor,  or radio channel,  and 
associated equipment  used to perform a definite funct ion 
in connection with a fire alarm system. Specific types of 
circuits are defined below. 

(a) Box Circuit. A circuit connected to boxes that 
t ransmit  an alarm to the Communica t ion  Center. In 
Type B systems, box circuits usually connect to receiving 
equ ipment  at fire stations. 

(b) Dispatch Circuit. A circuit over which alarms are 
retransmit ted automatically or manual ly  from the Com- 
munica t ion  Center to fire stations. (Formerly called 
Alarm Circuits.) 

(c) Local Circuit. A circuit upon  which the receipt of 
alarms over box circuits or retransmission of alarms over 
dispatch circuits does not depend. 

(d) Tie Circuit. A circuit connect ing a Communica-  
tion Center and a Satellite Communica t ion  Center. 

Common Battery. The battery used to power 
recorders, transmitters, relays, and other Communica-  
tion Center equipment  and, if used, Satellite Com- 
munica t ion  Center equipment .  This battery may also be 
used with Form 4 power supply. Common battery is also 
termed local or master. 

Communication Center. A bui ld ing or portion of a 
bui ld ing specifically configured for the pr imary purpose 
of providing emergency communica t ions  services to one 
or more public safety agencies under  the authority(ies) 
having jurisdiction. This facility shall apply to all areas 
necessary for operation, domicile, and the installation of 
necessary equipment .  

Concentrator-Identifier. A facility for switching 
signals from box circuits over a smaller n u m b e r  of circuits 
to a fire alarm switchboard and identifying the operated 
box. 

Converter. Any mechanical  or electrical device that 
changes a l ternat ing current  to direct current ,  or changes 
direct current  voltage to a higher or lower voltage, the 
latter commonly referred to as a direct current  to direct 
current  converter. 

C R T .  A general term used to abbreviate "Cathode 
Ray Tube ,"  but  as used in this s tandard is considered to 
include other display devices providing comparable  func- 
tional capabilities. 

CPU.  Central  Processing Unit  of the computer  
system. It contains the main  storage, arithmetic unit ,  and 
special register groups. 

Duplex Channel. See duplex operation. 

Duplex Operation. 

(a) Data Transmission. 

1. General.  The operation of t ransmit t ing and 
receiving apparatus  at one location in conjunct ion with 
associated t ransmit t ing and  receiving equipment  at 
another  location, the processes of transmission and recep- 
tion being concurrent .  

2. Radio Communica t ion  (Two-way Radio Com- 
munica t ion  Circuit). The operat ion utilizing two radio- 
frequency channels,  one for each direction of transmis- 
sion, in such m a n n e r  that intelligence may be t ransmit ted 
concurrently in both directions. 

(b) Radio Communica t ion  (Two-Way Radio Com- 
munica t ion  Circuit). The  operat ion utilizing two radio- 
frequency channels,  one for each direction of transmis- 
sion, in such a m a n n e r  that intelligence may be transmit- 
ted concurrently in both directions. 

Dynamotor. A machine  that combines both motor 
and generator action in one magnetic field, either with 
no armatures  or with one armature  having two separate 
windings. 

Emergency. Any condit ion endangering,  or thought 
to be endangering,  life or property. 

Engine-Driven Generator. A generator driven by 
an internal  combust ion engine. 

Fire  Stat ion.  A bui ld ing occupied by mobile ap- 
paratus of the fire depar tment ,  h may also include loca- 
tions where other emergency equipment  is housed. 

Frequency Periodic Function (wherein time is the 
independent  variable). 

(a) General. The n u m b e r  of periods per uni t  time. 

(b) Radio Wave Propagation. Of a periodic wave, the 
n u m b e r  of identical cycles per second. 

Frequency (Radio).  A frequency useful for radio 
transmission. 

NOTE: The present practicable limits of radio frequency are 
roughly 10 kilohertz to 100,000 megahertz. Within this fi-e- 
quency range, electromagnetic radiation may be detected and 
amplified as an electric current at the wave frequency. 
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Inverter. Any mechanica l  or electr ical  device that  
changes direct  cur rent  to a l te rna t ing  current .  

Labeled. Equipment  or mater ia ls  to which has been 
a t tached  a label,  symbol or other  identifying mark  of an 
organizat ion accep tab le  to the "au thor i ty  having jurisdic- 
tion" and concerned with product  evaluat ion,  that  main  
tains per iodic  inspection of product ion  of labeled equip- 
ment  or mater ia ls  and by whose label ing the manufac-  
turer  indicates compl iance  with app rop r i a t e  s tandards  or 
per formance  in a specified manner .  

L ine  Ba t t e ry .  The  bat tery used with Forms 2 and 3 
power supply to power the individual  box and a la rm cir- 
cuits. 

Lis ted.  Equ ipment  or mater ia ls  included in a list 
publ ished by an organizat ion acceptab le  to the "author i ty  
having jur isdict ion" and concerned with product  evalua- 
tion, that  main ta ins  per iodic  inspection of product ion  of 
listed equ ipment  or mater ia ls  and  whose listing states 
ei ther  that  the equ ipment  or mater ia l  meets appropr i a t e  
s tandards  or has been tested and  found sui table for use in 
a specified manner .  

NOTE:  The  means fnr ident i fying listed equ ipment  mav vary 
for each organizat ion concerned with product  evaluat ion,  snme 
of which do not recognize equ ipmen t  as listed unless it is also 
labeled.  The  "au thor i ty  having jur isdict ion" should utilize the 
system employed by the listing organizat ion to identify a listed 
product .  

Modem ( M o d u l a t o r  D e m o d u l a t o r  Un i t ) .  A device 
that  converts da t a  which is compa t ib le  with data-  
processing equ ipment  to a form that  is compat ib le  with 
transmission facilities, and  vice-versa, 

Motor-Generator. A machine  that  consists of a 
genera tor  driven by an electric motor .  

M u n i c i p a l i t y .  Any government  unit,  such as a 
federal  agency, state, county, city, town, or fire protec- 
t ion district.  

Operator. A person or persons cert if ied to receive 
a n d / o r  re t ransmit  an a la rm in the Communica t ion  
Center.  

Operations Room.  T h e  room in the Communica t ion  
Center  where a larms are received and re t rausmit ted .  

P a r a l l e l  T e l e p h o n e  System. A te lephone system in 
which an individual ly  wired circuit  is used for each box. 

Power Source. T h e  power ob ta ined  from the utility 
d is t r ibut ion system, an engine-dr iven generator ,  or a bat- 
tery. 

Power Supply .  A device that  receives its input  power 
from a power source and converts the input  power to the 
a l te rna t ing  current  or direct  cur ren t  voltage(s) requi red  
to opera te  the system. 

Power Supply, Uninterruptible (UPS).  A system 
designed to provide power, without delay or transients,  
dur ing  any per iod when the normal  power supply is in- 
capab le  of per forming  acceptably.  

Protocol. 

(a) Data Communicat ion .  A formal  set of conventions 
governing the format  and relative t iming  of message ex- 
change  between two communica t ions  terminals .  See con- 
trol procedure .  

(b) Software. 

1. A set of conventions or rules that  govern the in- 
teract ions of processes or appl ica t ions  within a compute r  
system or network. 

2. A set of rules that  govern the opera t ion  of func- 
t ional  units to achieve communica t ion .  

P u b l i c l y  Accessible Box.  A street box or master  box 
instal led in such a locat ion as to provide immedia t e  access 
by the general  publ ic  or on a 24-hour  basis. 

P u b l i c  R e p o r t i n g  System. A system of a la rm in- 
i t ia t ing devices, receiving equ ipment ,  and  connect ing  cir- 
cuits (other  than  a publ ic  te lephone network) used to 
t ransmit  a larms from street locations to the Communica -  
t ion Center ,  

(a)* Type A - -  Pubh'c Repor t ing  System. A system in 
which an a la rm from a fire a l a rm box is received and is 
r e t ransmi t t ed  to fire stations ei ther  manua l ly  or 
automat ica l ly .  

(b)* T~pe B - -  Public Repor t ing  System. A system in 
which an a la rm from a fire a la rm box is au tomat ica l ly  
t r ansmi t t ed  to fire stations and,  if used, to outside alert-  
ing devices. 

R a d i o  C h a n n e l .  A band  of frequencies of a width 
sufficient to permi t  its use for rad io  communica t ion .  

NOTE:  The  width  of the channel  depends  on the type of 
transmissions and the tolerance for the frequency of emission. 
Normal ly  a l located for radio t ransmission in a specified type for 
service or by a specified t ransmit ter ,  

R a d i o  C i rcu i t .  A means  for car ry ing  out  one radio  
communica t ion  at a t ime in ei ther  or both  direct ions bet- 
ween two points. See radio  channel .  

Rec t i f i e r .  A device without  moving parts  that  
changes a l t e rna t ing  current  to direct  current .  

Repeater. A combina t ion  of appa ra tus  for receiving 
ei ther  one-way or two-way communica t i on  signals and  
del iver ing cor responding  signals that  are ampl i f ied ,  
reshaped,  or both.  

Satellite Communication Center or "Satellite." 
The  bui ld ing  used to house a par t  of the control  equip-  
men t  of a fire a l a rm system. 

Series T e l e p h o n e  System. A te lephone system in 
which a wired circui t  is used to connect  several boxes in 
series. 

Solar Cell .  A device that  converts l ight or o ther  ra- 
d ian t  energy into electr ical  energy. 

Self-Powered Box. A coded radio  that  incorpora tes  
a sel f -contained power source capab le  of supplying or 
genera t ing  all power requi red  for t ransmission of signals. 
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Shall.  Indicates a mandatory  requirement.  

Should. Indicates a recommendat ion or that which is 
advised but not required. 

Structured Programming. A modular  approach to 
program development that emphasizes stepwise refine- 
ment,  simp!e control structures, and short one-entry 
point/one-exit  point modules. 

Supervision. The automatic monitoring of circuits 
and other system components to reveal defects or faults 
that  would interfere with reception or transmission of an 
alarm. 

Supervisor. A person or persons certified to manage  
all operational aspects of a Communicat ion Center. 

Tamper Signal.  A distinctly identifiable signal re- 
quired to be transmitted from all coded radio-type boxes, 
when: 

(a) Any at tempt is made to gain unauthorized access 
to any part(s) of the box that are not normally publicly 
accessible. 

(b) Any time a box is struck or vibrated to the extent 
that  the normal  access to or operation of the box is im- 
peded or endangered. 

Terminal. Used in this s tandard in relation to CAD 
systems/networks, the word terminal refers to an elec- 
tronic device that combines a keyboard and CRT,  allow- 
ing an in te rchange  of in format ion  between a 
dispatcher /operator  and one or more computers in the 
system/network. 

Trouble Signal.  A signal that indicates an abnormal  
condition. 

openings and by contructing the roof to resist damage 
that might  be caused by falling walls. 

2-1.1.2 A Communica t ion  Center shall not be located 
below grade unless the structure is specifically designed 
for such a location. The  floor elevation shall be above the 
100-year flood plain prediction. 

2-1.1.3 Each jurisdiction shall maintain an alternate 
communicat ions facility capable, when staffed, of  per- 
forming the emergency functions provided at the Com- 
municat ion Center. The facility shall be geographically 
separated from the primary Communicat ion Center at a 
distance satisfactory to assure the viability of the alternate 
facility concept. 

2-1.2 Construction, 
2-1.2.1 The Communica t ion  Center shall be located in 
buildings classified as being of fire-resistive construction, 
or protected noncombustible/ l imited-combustible con- 
struction as defined by NFPA 220, Standard on Types of 
Building Construction, if provided with a Class A fire- 
resistive roof covering and a sprinkler system in all areas 
of  the building excluding the Communica t ion  Center and 
power room. The sprinkler system shall be completely 
supervised by the Communicat ion Center. 

2-1.2.2 A Communica t ion  Center located in a building 
of unprotected noncombust ible/ l imited-combust ible  or 
ordinary construction as defined by NFPA 220, Standard 
on Types of Building Construction, is acceptable if pro- 
vided with a Class A fire-resistive roof covering and a 
sprinkler system in all areas of the building. The  sprinkler 
system shall be completely supervised by the Communica-  
tion Center. The sprinkler system and its supervisory ser- 
vice shall conform to NFPA 13, Standard for the Installa- 
tion of Sprinkler Systems. 

Trunk Line.  A telephone line or channel between 
telephone central offices or switching devices including 
lines to the fire alarm telephone switchboard. 

UPS (Uninterruptible Power System). See power 
supply, uninterruptible (UPS). 

User-Powered Box. A coded radio box utilizing 
power generated by the action of the user. 

Workmanlike Manner. A journeyman-level  of 
technical performance,  as established by a recognized 
certifying organization and as related to the specific 
disciplines/trades involved. 

Chapter 2 General Requirements: 
Communication Centers and Fire Stations 

2-1 Communication Center (Primary or Satellite). 
2-1.1 Location. 
2-1.1.1 If the building is located within 150 ft (46 m) of 
another structure, special attention shall be given to 
guard  against damage from such exposure by protecting 

2-1.2.3 When  the building is occupied for purposes 
other than fire communications,  the Communica t ion  
Center shall be separated from the other portions of the 
building by vertical and horizontal separations having a 
fire resistance rating of at least 2 hours. Openings shall be 
protected by self-closing or automatic fire doors, or other 
assemblies having a fire resistance rating at least equal to 
that of the construction but not less than a 1 ~/~ hour fire 
rating. If spaces adjoining the Communicat ion Center 
are occupied by Ordinary Hazard Occupancies, as de- 
fined in NFPA 13, Standard for Installation of Sprinkler 
Systems, they shall be provided with an automatic fire 
alarm system conforming to NFPA 72A, Standard for the 
Installation, Maintenance, and Use of Local Protective 
Signaling Systems for Guard's Tour, Fire Alarm, and 
Supervz~ory Service, and NFPA 72E, Standard on 
Automatic Fire Detectors. If the adjoining spaces are oc- 
cupied by Extra Hazard Occupancies as defined in NFPA 
13, Standard for Installation of Sprinkler Systems, they 
shall be provided with an automatic sprinkler system that 
shall be completely supervised at the Communica t ion  
Center. The  sprinkler system and its supervisory service 
shall conform to NFPA 13, Standard for the Installation 
of Sprinkler Systems. 

2-1.2.4 Interior finish material shall have a flame 
spread rating of  25 or less, and a smoke development 
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ra t ing  of 50 or less, when tested in accordance  with NFPA 
255, Standard Method of Test of Surface Burning 
Characteristics of Building Materials. 

2-1.2.5 When  the design of a new Communica t ion  
Center  or a major  remodel ing  of an existing center  re- 
quires one or more full- t ime, nn-dutv operators ,  the 
center  shall be equ ipped  with a toilet and lunch area di- 
rectly accessible to the operat ions  room. 

2-1 .2 .6  T h e  C o m m u n i c a t i o n  Center  and  o ther  
buildings housing essential opera t ing  equ ipment  shall be 
protec ted  against  damage  due to vandal ism and civil 
dis turbances.  In Communica t ion  Centers constructed on 
the first floor of a bui lding,  with the floor at exter ior  
grade  level, direct  exterior  windows shall not be per- 
mit ted.  The  door  opening  shall be protected by not less 
than a Class B self-closing fire door assembly. 

2-1.2.7 Entry to the Communica t ion  Center  shall lye 
restr icted to author ized persons only. Entryways leading 
directly from the exterior  shall lye protected bv two doors 
and a vestibule. 

2-1.3 Ut i l i t i es .  

2-1.3.1 W a r m  air heat ing,  venti lat ing,  and  air condi 
t ioning shall be by independent  systems serving only the 
Communica t i on  Center.  

2-1.3.2 No main  utility services shall pass through those 
port ions of the Communica t i on  Center  where essential 
equ ipmen t  is installed and or opera t ional  functions are 
per formed.  

2-1.4 Fire Protection. 

2-1.4.1 The  Communica t ion  Center  shall be provided 
with fire extinguishers meet ing  the requirements  of 
N F P A  10, Standard for Portable Fire Extinguishers, and 
not less than two such extinguishers shall be required.  

2-1.4.2 The  Communica t ion  Center,  in its entirety, 
shall be provided with an au tomat ic  fire a la rm system [n 
accordance  with NFPA 72A, Standard for the Installa- 
tion, Maintenance, and Use of Local Protective Signaling 
S~stems for Guard's Tour, Fire Alarm, and Supervt'sor~, 
Service, and NFPA 72E, Standard on Automatic Fire De- 
lectors, except that  the audib le  and visual evacuat ion 
signals shall not interfere with communica t ions  opera-  
tions. The  a la rm system shall be moni to red  in accordance  
with NFPA 71, Standard for the Installation, Mainte- 
nance, and Use of Signaling Systems for Central Station 
Service; NFPA 72B, Standard (or the Installation, 
Maintenance, and Use of Auxiliary Signal Systems for 
Fire Alarm Service: or NFPA 72C, Standard for the 
Installation, Maintenance, and Use Of Remote Station 
Protective Signaling Systems. 

2-1.4.3 The  Communica t ion  Center  shall be protec ted  
in its entirety with a fixed au tomat ic  fire ext inguishing 
system(s) complying  with N F P A  12A, Standard on Halon 
1301 Fire Extinguishing Systems; NFPA 13, Standard_for 
the Installation of Sprinkler Systems: and if necessary, 
N F P A  75, Standard for the Protection of Electronic 
Computer~Data Processing Equipment. 

2-1.4 .4"  In the event of a fire in the Communica t i on  
Center,  the facility shall be capab le  of cont inuous  opera-  
t ion for sufficient t ime to enable  t ransfer  of opera t ions  to 
anv a l ternate  Communica t ion  Center  capab le  of con- 
t inuous opera t ion .  

2-1.5 Emergency  L i g h t i n g .  

2-1.5.1 The  Communica t i on  Center  shall be equ ipped  
with emergency l ighting that  shall be immedia te ly  placed 
in service upon a power fai lure and shall be independen t  
of the power source normal ly  used for l ight ing purposes. 
I l luminat ions  shall be great  enough to permit  all neces- 
sary opera t ions  (see Section 700-12(F), NFPA 70, Na- 
tional Electrical Code" ). 

2-1.5.2 In add i t ion  to the requ i rement  of2-1 .5 .1 ,  the 
Communica t i on  Center  shall he equ ipped  with not less 
than  one self-charging bat tery pack lan tern  that  lights 
au tomat ica l ly  when power is in ter rupted .  

2-1.6 Power .  

2-1.6.1 G e n e r a l .  

2-1.6.1.1 Under  all condit ions,  two sources of power 
shall be provided for the opera t ion  of the communica -  
tions network and its suppor t ing  re la ted systems and 
equipment .  

2-1.6.1.2 Power circuits, together  with their  associated 
motors,  generators ,  rectifiers, t ransformers,  fuses, and 
control l ing devices, shall be instal led in accordance  with 
the requi rements  of NFPA 70, National Electrical Code. 

2-1.6.1.3 The  conductors  of the power supply circuit  
shall be connected  to the line side of the main  service of a 
commerc ia l  light or power supply circuit,  or to the main  
conductors  of an isolated power p lant  located on the 
premises, except as permi t ted  in 2 1.6.1.4. The  circuit  
d isconnect ing means  shall be instal led so that  it is accessi- 
ble only to author ized personnel.  

2-1.6.1.4 Power may be ob ta ined  from the load side of 
the main  disconnect  switch only when bui ldings  are for 
the exclusive housing of fire a la rm and  other  emergency 
facilities. 

2-1.6.1.5 Circuit  protect ion,  enclosed in a locked or 
sealed cabine t  located immedia te ly  ad jacent  to the point  
of connect ion to the light and  power conductors ,  shall be 
provided in series with each u n g r o u n d e d  conductor .  

2-1.6.1.6 Power supply circuit  conductors  shall be in- 
stalled in independen t  conduits  not used for any other  
circuit  conductors ,  f rom the disconnect  switches to the 
cur ren t -consuming  devices. The  conductors  of  this sec- 
tion shall not be routed  over any hea t -p roduc ing  equip- 
ment ,  inc luding a d is t r ibut ion  t ransformer ,  or an engine- 
driven genera tor  set. 

2-1.6.2 Power Source. The  two sources of power for 
the Communica t i on  Center  that  are considered accept-  
able are: 

(a)* One circuit  from a util i ty d is t r ibut ion  system and 
a second from an engine-dr iven genera tor  and  a s tandby 
storage bat tery  having a 4-hr  capaci ty .  All  s tandby 
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storage bat ter ies  incorpora ted  into a power source net- 
work shall be equ ipped  with sui table chargers (float or 
trickle). 

(b)* Two circuits from separa te  utility dis t r ibut ion 
systems, so serviced or connected that  normal  supply to 
one will not be affected by t rouble  that  would put the 
other  out of service. This would require  supply from two 
bui ld ing  services on entirely separate  d is t r ibut ion net- 
works from independent  genera t ing  stations. 

(c)* Two engine-driven generators  with one unit sup- 
plying normal  system power and the other  unit serving as 
s tandby with facilities to apply  its power to the line within 
30 seconds. A s tandby storage bat tery  having a 4-hr 
capaci ty  shall be provided.  All s tandby storage bat ter ies  
incorpora ted  into a power source network shall be 
equ ipped  with sui table chargers (float or trickle). If two 
engine-driven generators  are used as a second source of 
power, the fire a la rm system 4-hr  bat tery  may be omit-  
ted. 

2-1.6.3 Power Supply. 
2-1.6.3.1 Local circuits at Communica t ion  Centers 
shall be suppl ied ei ther  in common with box or dispatch 
circuits or by a separa te  power source. The  source of 
power for local circuits required to opera te  the essential 
features of the system shall be supervised. 

2-1.6.3.2 Visual and  audib le  means of indica t ing  a 15 
percent  or greater  reduct ion of normal  power supply 
( ra ted  voltage) shall be provided.  

2-1.6.4 Rectifiers, Converters, Inverters, and Motor- 
Generators. 
2-1.6.4.1 Rectifiers shall be suppl ied  through an 
isolating t ransformer  taking energy from a circuit  not e x  
ceeding 250 volts. 

2-1.6.4.2 Complete ,  ready-to-use spare units and  spare 
parts  shall be avai lable in reserve. 

2-1.6.4.3 One spare rectifier shall be provided for each 
ten required for opera t ion  but  in no case shall less than 
one be provided.  

2-1.6.4.4 Leads from rectifiers or motor-genera tors ,  
with storage bat tery  floating, shall have fuses ra ted at not 
less than  1 ampere  and not more  than 200 percent  of 
m a x i m u m  connected load. Where  not provided with bat- 
tery floating, the fuse shall not be less than 3 amperes .  

2-1.6.5 Engine-Driven Generator Sets. 
2-1.6.5.1 The  provisions of this section shall apply to 
generators  driven by internal  combust ion engines, 

2-1.6.5.2 The  instal lat ion of engine-dr iven genera tor  
sets shall conform to the provisions of NFPA 37, Standard 
for the Installation and Use of Stationar~ Combustion 
Engines and Gas Turbines, and NFPA 110, Standard_for 
Emergency and Standby Power Svsterns, except as 
restr icted by the provisions of this section. 

2-1.6.5.3 The  engine-dr iven genera tor  set shall be 
located in an adequate ly  venti lated,  cutoff  area of the 
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bu i ld ing  housing the Communica t ion  Center  equipment .  
The  area housing the unit  shall be used for no other  pur- 
pose except s torage of spare parts or equipment .  Exhaust  
fumes shall be discharged direct ly outside the bui lding.  

2-1.6.5.4 Liquid fuel shall be stored in outside under-  
g round  tanks and gravity feed shall not be used. Suffi- 
cient fuel shall be avai lable  for 12 hours of opera t ion  at 
full load if a rel iable source of fuel supply is available,  at 
any time, on 2 hours notice. If a source of supply is not 
re l iable  or readily available,  or if special a r rangements  
must be made  for refuel ing as necessary, a supply suffi- 
cient for 24 hours of opera t ion  at full load shall be main  
tained.  

2-1.6.5.5 Liquefied pe t ro leum gas and natura l  gas in- 
stallations shall meet the requirements  of NFPA 54, Na- 
tional Fuel Gas Code, and NFPA 58, Standard for the 
Storage and tfandlin¢ off Liquefied Petroleunz Gases. 

2-1.6.5.6 The  unit,  as a min imum,  shall be of sufficient 
capaci ty  to supply power to opera te  all fire a la rm 
facilities, and emergency l ighting of the opera t ing  rooms 
or communica t ions  huilding.  

2-1.6.5.7 A separate  storage bat terv on au tomat ic  float 
charger  shall be provided for s tar t ing the engine-dr iven 
genera tor .  

2-1.6.6 Batteries. 
2-1.6.6.1 Batteries shall be of the storage type; pr imary  
bat ter ies  (dry cells) shall not be used. All cells shall be of 
the spi l lproof  type, adequate ly  vented and,  as appl icable ,  
equ ipped  with explos ion- inhibi t ing  caps. Lead-ac id  bat- 
teries shall be in jars of glass or other  sui table  t ransparent  
mater ia l :  other  types of bat teries shall be in containers  
sui table  for the purpose.  

2-1.6.6.2 Batteries shall be located in the same bui ld ing  
as the opera t ing  equipment ,  preferably  on the same 
floor, readily accessible for main tenance  and inspection. 
The  bat tery space shall not be h)cated below grade  unless 
the s tructure is specifically designed for such a location, 
and shall be venti lated to prevent accumula t ion  of ex- 
plosive gas mixtures,  

2-1.6.6.3 Batteries shall be mounted  to provide effec- 
tive insulation from the ground  and from other  batteries.  
The  mount ing  shall be suitably protected against  de- 
ter iorat ion and considerat ion shall be given to stability, 
especially in geographic  areas subject to seismic distur- 
bance.  

2-1.6.6.4 Battery leads of both polari t ies shall not be in 
the same condui t ,  tubing,  or cable between the bat tery 
terminals  and  fuses. 

2-1.7 Electrical Wiring. 
2-1.7.1 C i r c u i t  Conduc to r s  - -  General. 
2-1.7.1.1 Wires shall be t e rmina ted  to provide good 
electrical  conduct ivi ty and to prevent breaking  from 
vibra t ion  or stress. 

2-1.7.1.2 Circuit  conductors  on terminal  racks shall be 

1988 Edition 



1221 10 P U B L I C  F I R E  SERVICE C O M M U N I C A T I O N  SYSTEMS 

identif ied and isolated from conductors  of other svstems 
whenever possible and shall be suitably protecte(J from 
mechanica l  injury. 

2-1.7.1.3 All conduits  or ducts enter ing buildings from 
unde rg round  duct  systems shall be through an approved  
wea therhead  or sui table sleeves slant ing upward  and in- 
ward. Drip loops shall be formed on wires outside of 
buildings.  

2-1.7.2 Wiring Inside Bui ld ings .  

2-1.7.2.1 At the Communica t ion  Center,  conductors  
shall extend as directly as possible to the opera t ing  room 
in conduits,  ducts, shafts, raceways, or overhead racks 
and troughs of  a type of  construct ion providing protec- 
t ion against  fire and  mechanica l  injury. 

2-1.7.2.2 All conductors  inside buildings shall be in 
conduit ,  electrical  metal l ic  tubing,  metal  molding,  or 
raceways. Instal la t ion shall be in accordance  with NFPA 
70, National Electrical Code. 

2-1.7.2.3 Conductors  shall have an approved  insula- 
tion; the insulation or other  outer  covering shall be flame 
r e t a rdan t  and moisture  resistant.  

2-1.7.2.4 Conductors  shall be installed as far as possible 
without joints. Splices will be pe rmi t t ed  only in junct ion 
or terminal  boxes. Wire  terminals,  splices, and joints 
shall conform with NFPA 70, National Electrical Code. 

2-1.7.2.5 Conductors  bunched  together  in a vertical 
run connect ing two or more floors shall have a flame- 
r e t a rdan t  covering sufficient to prevent the carrying of 
fire from floor to floor. This  requi rement  shall not apply  
if the conductors  are encased in a metall ic  conduit ,  or 
located in a fire-resistive shaft having stops at each floor. 

2-1.7.2,6 Where  cables or wirings are exposed to 
unusual  fire hazards,  they shall be proper ly  protected.  

2 -1 .7 .2 .7  Cab le  t e r m i n a l s  and  c r o s s - c o n n e c t i n g  
facilities shall be located ei ther in or ad jacent  to the 
operat ions  room. 

2-1.7.2.8 When  signal conductors  and electr ical  light 
and power wires are run in the same shaft, they shall be 
separa ted  by at least 2 in. (50 mm),  or ei ther  system shall 
be encased in a noncombust ib le  enclosure. 

2-1.8 Staffing. 
2-1.8.1 Number of Operators. N u m b e r  of operators  
shall be as follows: 

(a) For jur isdict ions receiving fewer than  600 alarms 
per year, a larms not re t ransmi t ted  au tomat ica l ly  shall be 
received and re t ransmi t ted  to the fire force by an 
opera to r  on duty for the purpose,  as follows: 

1. A specifically des ignated opera tor ,  an employee 
of the local te lephone company,  or 

2. A m e m b e r  of another  jur isdic t ional  agency, or 

3. The  house watch at a fire station, with facilities 
for transfer  of service to another  jur isdict ional  agency if 
the house watch responds to fires. 

(b) For jur isdict ions receiving 600 to 2,500 a larms per 
year, at least one opera to r  shall be on duty in the Com- 
munica t ion  Center.  

(c) For jur isdict ions receiving more than 2,500 to 
10,000 a larms per  year, at least two opera tors  shall be on 
duty in the Communica t i on  Center .  

(d) For jur isdict ions receiving more  than 10,000 
a larms per  year, addi t iona l  opera tors  and supervisors 
shall be required in accordance  with the following: 

1. One opera to r  in the opera t ions  room for 20 in- 
coming a larms per  hour.  

2. One addi t iona l  opera to r  in the opera t ions  room 
for t ransmi t t ing  the a larm to fire stations. 

3. One addi t iona l  opera to r  in the Communica t i on  
Center  for tact ical  radio  frequencies used for emergency 
operat ions .  

4. One supervisor in the Communica t i on  Center  
when there are more than two and fewer than  five 
opera tors  on duty. 

5. One supervisor in the opera t ions  room when 
there are five or more  opera tors  on duty.  

2-1.8.1.1 The  opera tors  shall be at the Communica t i on  
Center  and be capab le  of opera t ing  and testing the 
system unless other  qual i f ied persons are on duty and as- 
signed to test the system, 

2-1.8.2 Qualifications. 
2-1.8.2.1 Opera tors  shall be in good hea l th  and free 
from disabl ing physical and  menta l  defects that  would af- 
fect their  abil i ty to efficiently handle  the duties assigned. 
They  shall be t emperamen ta l ly  sui ted to the position, in- 
c luding  being able to r ema in  calm and  take decisive ac- 
tion dur ing  emergencies,  to r emain  alert  dur ing  periods 
of inactivity and when car ry ing  out no rma l  repeti t ive 
operat ions ,  and to work harmonious ly  with other  persons. 

2-1.8.2.2 Opera tors  shall be fami l ia r  with general  fire 
d e p a r t m e n t  operat ions,  and  shall have access to informa-  
tion regard ing  the locat ions of streets; impor t an t  struc- 
tures inc luding schools, hospitals,  and  other  bui ldings  
with a high life hazard;  and  congested a n d / o r  hazardous  
areas. 

2-1.8.2.3 Opera tors  shall have a working knowledge of 
the fire a la rm system and any 911 system, and shall be 
capab le  of making  the prescr ibed  tests. They shall be 
fami l ia r  with rules and  regulat ions  re la t ing  to equ ipmen t  
use, inc luding those of the Federa l  Communica t ions  
Commission pe r ta in ing  to emergency services' use of 
radio.  

2-1.9 Operating Practices. 
2-1.9.1 Emergency calls, however received, shall be ap- 
propr ia te ly  recorded and t abu la t ed  to indicate  the origin 
of  the call. 

2-1.9.2 In cases where the Commun ic a t i on  Center  is 
not  the p r imary  answering agency for fire calls, the 
answering agency shall t ransfer  the call direct ly  to the fire 
a la rm opera to r  and  remain  on line unti l  assured that  the 
t ransfer  is effected. This  t ransfer  p rocedure  shall be  used 
instead of  relaying the in format ion  to the opera to r .  
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2-1.9.3 All emergency alarms,  inc luding  requests for 
mul t ip le  alarms,  shall be t ransmi t ted  to the proper  fire 
d e p a r t m e n t  companies  over the required dispatch circuit  
or circuits conforming to Chap te r  3 of this s tandard .  

2-1.9.4 An accurate  indica t ion  of the status of all fire 
companies  (e.g.,  in the station avai lable for response, out 
of service at a fire, out of service due to other  reasons) 
shall be readily avai lable  to the operators  at all times. 

2-1.9.5 Dispatch of appa ra tus  in response to emergency 
calls shall be recorded.  Records shall indicate  companies  
and  supervisory officers for fires and subsequent  alarms,  
t ime of acknowledgement  by companies ,  t ime of arrival 
at scene, and t ime back in service. 

2-1.9.6 An audible  warning  or a ler t ing signal, typically 
a distinctive tone(s), shall precede any a la rm t ransmi t ted  
by voice. 

2-1.9.7 The  first fire company  arr iving at the locat ion 
of the a la rm shall give a br ief  p re l iminary  repor t  on con- 
dit ions observed to the Communica t ion  Center.  

2-1.9.8 Fire communica t ions  equ ipment  shall be 
restored to normal  condit ion as p rompt ly  as possible after 
each a larm for which the equ ipment  funct ioned.  

2-1.9.9 A repor t  of operat ions summar iz ing  impor tan t  
statistics shall be p repared  annually.  

2-1.10 E q u i p m e n t  Tes t ing .  

2-1.10.1 G e n e r a l .  

2-1.10.1.1 Test ing facilities shall be installed at the 
Communica t ion  Center  and each Satelli te Communica -  
tion Center,  if used, except,  if satisfactory to the author-  
ity having jurisdict ion,  those facilities for systems leased 
from a nonmunic ipa l  organizat ion,  which may be located 
elsewhere. 

2-1.10.1.2 Tests and inspections shall be made  at inter- 
vals not less f requent  than those specified in this stan- 
da rd .  

2-1.10.2 Power .  

2-1.10.2.1 An emergency power source other  than bat- 
teries shall be opera ted  to supply the system hlr a con- 
t inuous per iod of 1 hour at least weekly. This test shall re- 
quire s imula ted  fai lure of the normal  power source. 

2-1.10.2.2 Periodic tests shall be per formed  to ensure 
that  the bat ter ies  are capable  of supplying the system 
with power when required to do so. The  required tests 
and  the m a x i m u m  intervals at which they are to be per- 
fo rmed are as follows: 

(a) For lead-acid batteries: 

Maximum 
Interval 

Measure Float Voltage 
Of ent i re  bat tery  or a pi lot  cell 1 week 
Of each cell 3 months  

Measure Specific Gravity 
Of a pi lot  cell 6 weeks 
Of each cell 6 months  
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Discharge for 2 hours 1 year 

Clean and Inspect 3 months  

Cal ibra te  Meters 1 year 

To maximize ba t te ry  life, the bat tery  voltage for lead- 
acid cells shall be ma in ta ined  within the limits shown in 
the table  below: 

Float Voltage 

M a x i m u m  
Min imum 

High Rate  Vohage  

H i g h  Low 
Gravity Gravity 
Battery Battery 

(Lead Calcium) (Lead Antimony) 

2.25 volts 'cell 2.17 volts~ cell 
2.20 volts cell 2.13 volts 'cell 

2.33volt~ cell. 

NOTE" t l igh  and low gravity ~oltages are ( + )0 07 volts and  
( )0.03 volts, respectively. 

(b)* For nickel cadmium batteries: 

Maximum 
Interval 

Measure Float Voltage 
(1.42 volts per  cell nomina l )  
Of ent i re  bat terv 3 months  
Of each cell l year 

Check State of Charge  6 months  

Discharge for 2 hours 1 year 

Clean and Inspect 3 mouths  

Cal ibra te  Meters 1 year 

To maximize  ba t te ry  life the bat tery  shall be charged  
as follows: 

Float Voltage 
t t igh  Rate  Voltage 

1.42 volts cell + .0l volts 
1.58 vohs cell + .07 0.00 volts 

2-1 .11  M a i n t e n a n c e .  

2-1.11.1 When  m a i n t e n a n c e  is p rovided  by an 
organizat ion or person other  than the jur isdict ion or its 
employees,  a cornplete writ ten record of the instal lat ion,  
main tenance ,  test, and  extension of the system shall be 
forwarded  to the responsible jur isdict ion employee within 
ten work days subsequent  to the t ime of service. 

2-1.11.2 Main tenance  by an organizat ion or person 
other  than the jur isdict ion or a jur isdict ion employee 
shall be by wri t ten contract ,  gua ran tee ing  per formance  
acceptab le  to the author i ty  having jurisdict ion.  

2-1 .12  Records .  

2-1.12.1 Complete  records, sufficient to assure rel iable 
opera t ion  of all a la rm system functions, shall be main-  
ta ined  in a satisfactory manner .  

2-1.12.2 Complete  records of test and  a la rm signals, all 
circuit  in ter rupt ions  and observations or reports  of ap- 
para tus  failures or derangements ,  and  all seriously abnor-  
mal  or defective circuit  condit ions indica ted  by test or in- 
spect ion shall be kept  by the munic ipal i ty :  these records 
shall include the date  and t ime of all occurrences.  
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2-1.12.3 W h e n  a combina t ion  of l eased /owned 
facilities exists, resources required to be maintained by 
the lessor for the municipality shall be specified. 

2-1.12.4 A report of operations summarizing important  
statistics shall be prepared annually. 

2-1.12.5 Records of wired circuits (box and dispatch) 
shall include: outline plans showing terminals and box se- 
quence; diagrams of office wiring; materials used in- 
cluding trade name, manufacturer ,  and year of purchase 
or installation. 

2-1.12.6 Emergency generating equipment  periodic test 
records shall include: date and time; fuel, electrical, 
coolant, and exhaust system conditions: and operat ing 
time. 

2-1.13 Telephone Receiving Equ ipmen t .  

2-1.13.1 Commerc ia l  Telephone. 
2-1.13.1.1 General. 

(a) The  provisions of this section apply to the facilities 
necessary to receive alarms transmitted by citizens using 
the commercial  telephone system. 

(b) The provisions of this section shall apply regardless 
of  whether other reporting systems are provided. 

2-1.13.1.2 Direc tory  List ing.  

(a) A specific telephone number  shall be assigned for 
fire alarm emergency service with a separate number  
assigned for normal fire depar tment  business. Telephone 
directory listings shall be as follows: 

1. On the inside front cover of the white pages direc- 
tory: 

FIRE (Symbol optional) . . . . . . . . . . . .  (FIRE NUMBER) 
In the white pages directory: 

FIRE D E P A R T M E N T  

To report a fire . . . . . . . . . . . . . . . . . . . .  (FIRE NUMBER) 
Nonfire purposes . . . . . . . . . . . . . . . . . .  (business number)  

2. The fire depar tment  listing shall also appear  in 
the white pages directory under the name of the munici- 
pality. 

3. If the directory covers an area that is protected by 
more than one fire depar tment  or fire protection district, 
each such depar tment  or district shall be listed as out- 
lined above. 

4. Telephones installed in fire stations shall not be 
listed in the telephope directory. 

(b) Where  suitable arrangements  have been made for 
the receipt and handl ing of all emergency calls for fire, 
police, ambulance,  etc., at a single Communicat ion 
Center, such as through the use of the national emer- 
gency number  911, the directory listing shall be ap- 
propriate. 

2-1.13.1.3 Equipment and Operations. 
(a) At the Communica t ion  Center, at least one 

telephone line shall be assigned for fire alarm emergency 
calls; in larger municipalities additional lines shall be 
assigned. The  number  of lines shall depend upon the 
traffic handled. 

N O T E :  Add i t i ona l  t e lephone  lines should  be p rov ided  for the 
business n u m b e r  as r e q u i r e d  

(b) In addition to the above, at least one unlisted line 
shall be provided. 

(c) For manual  switching-type telephone systems, con- 
necuons to assigned lines shall be made only for report- 
ing. Where dial system service is used, provisions shall be 
made for automatic  selection of  the assigned emergency 
lines first, and progressing to the general business lines 
when the emergency number  is dialed, but  the assigned 
lines shall not be made responsive to a dialing of the 
general business numbers.  

(d) In cases where the Communica t ion  Center is not 
the pr imary answering agency for fire calls, the answering 
agency shall transfer the call directly to the fire alarm 
operator and remain on the line until assured that the 
transfer is effected. This transfer procedure shall be used 
instead of  relaying the information to the operator.  

(e) Fire calls received by telephone shall be recorded 
automatically and the receiving equipment  shall be pro- 
vided with capability of instant playback. Nonvoice 
alarms shall be graphically recorded. 

(f) A voice recording facility shall be provided for each 
operator  handling incoming alarms in order to eliminate 
the possibility of interference. 

(g) Facilities shall be provided that will automatical ly 
record the time of receipt of each alarm. 

(h) If an incoming telephone call is not answered 
within 60 seconds, when only one operator  is on duty, a 
trouble indication shall be automatical ly transmitted to a 
location acceptable to the authority having jurisdiction. 

(i) Where  private fire alarm equipment,  arranged to 
automatically transmit a signal to the fire depar tment  
over commercial  telephone facilities, is in use, a separate 
unlisted telephone line(s) shall he used to receive such 
signals. The  private equipment  shall not be permitted to 
automatically connect to the telephone lines required by 
2-1.13.1.2(a), 2-1.13.1.3(a), or 2-1.13.1.3(b). 

2-1.13.1.4 Supervision.  Where  the service is available, 
no less than 50 percent, but  at least one of the fire report- 
ing trunk lines between the telephone company  central 
office and the Communica t ion  Center, shall be super- 
vised. Supervision shall be in accordance with the provi- 
sions of 3-2.6. 

2-1.13.2" Universal Emergency Number 911 Service. 
2-1.13.2.1 Genera l .  Universal emergency number  911 
service, where provided, shall meet the min imum re- 
quirements as specified in this section. 

2-1.13.2.2 Circuits.  At least two incoming 911 circuits 
shall be provided to each Communica t ion  Center or 
Public Safety Answering Point (PSAP) location, as ap- 
plicable. These circuits shall have diverse routes. 

If the Communica t ion  Center and PSAP are not 
located in a common  facility, there shall be at least two 
circuits provided between the PSAP and each fire Com- 
municat ion Center served by said PSAP. Supervision of 
the tie circuits, when utilized, shall be consistent with the 
provision of 2-1.13.1.4. 
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2-1.13.2.3 C i r c u i t  P ro t ec t i on .  All conductors  enter ing 
the PSAP shall be pro tec ted  with devices, in the order  
named,  s tar t ing from the exterior,  as follows: 

(a) A fuse ra ted  at 3 amp  m i n i m u m  to 7 amp  max- 
imum and not less than 2000 volts: 

(b) A l ightning arrester;  and 

(c) A fuse or other  device, such as a heat  coil, ra ted at 
not more  than ½ ampere;  or 

(d) Where  the design of the equ ipment  is such that 
o ther  type protect ion is necessary, the r ecommenda t ion  
of the manufac tu re r  shall be followed. 

2-1.13.2.4 Power Source. The  PSAP locat ion shall he 
powered by: 

(a) A source not susceptible to variat ions in the utility 
dis t r ibut ion system. 

(b) A source backed up by an emergency power 
source. 

N O T E :  F o r m 2 B ,  a rect if ier  or  m o t o r  g e n e r a t o r  p o w e r e d t r o m  
two (2) s(mrces of  a l t e r n a t i n g  cu r r en t ,  with a f loat ing s to rage  
ba t t e ry  hav ing  a 4 - h o u r  s t a n d b y  capac i ty ,  is a ccep t ab l e  for  this 
app l i ca t ion .  

2-1.13.2.5 PSAP Equipment. 
(a) T h e  PSAP equipment  shall be capable  of oper- 

a t ing for 4 hours in the event of t empora ry  p r imary  power 
source outages. 

(b) Voice recording interfaces shall be provided on all 
incoming circuits. 

(c) The  PSAP equ ipment  shall be designed such that  
an equ ipment  failure shall not prevent  calls from being 
answered.  Under  fai lure condit ions,  the full feature  com- 
p lement  does not have to be main ta ined ;  however, the 
cal l ing par ty  must  be able to communica te  with an at ten- 
dant .  

(d) The  PSAP equ ipment  shall be designed so that  it 
can b e - m a n u a l l y  forced (at the PSAP locat ion by 
s imula t ing  a componen t  failure) to opera te  in the failsafe 
mode.  

2-1.13.2.6 Tes t ing .  

(a) Power Source. The  power source shall be tested 
in accordance  with 2-1.10.2. 

(b) Incoming Circuits. Each incoming circuit  shall 
be given an opera t iona l  test at least weekly. 

(c) PSAPEquipment. The  PSAP equ ipment  shall be 
opera ted  in the failsafe mode at least weekly. 

2-2 F i r e  Stations. 
2-2.1 Power .  Power for opera t ing  the necessary a la rm 
receiving equ ipment  shall meet the provisions of 2-1.6. 

2-2.2 E lec t r i ca l  W i r i n g .  Electrical wiring shall meet 
the provisions of 2-1.7. 

2-2.3 Equipment Testing. Test ing shall be conducted  
in accordance  with the provisions of 2-1.10. 

2-2.4 Telephones. 
2-2.4.1 There  shall be a telephone at each fire station. 

2-2.4.2 Where  there is no other  means  of voice com- 
munica t ions  with fire stations, the telephones at fire sta- 
tions shall be a r ranged  so that  they cannot  be called by 
the publ ic  except:  

(a) Through  a common  switching point in the Com- 
munica t ion  Center,  and  

(b) Where  there is only one fire stat ion in the com- 
munity.  

N O T E :  This  is not  m e a n t  to app ly  to the office of  the ch ief  a n d  
o the r  executive officers or to the C o m m u n i c a t i o n  Cente r ,  which  
m a y  be housed  in a fire s tat ion.  

2-2.5 P u b l i c  Reporting at Fire Stations. A publicly 
accessible means of  communica t ion  conforming to this 
s t anda rd  shall be provided at fire stations, for the report-  
ing of emergencies at such times that  the stat ion is unoc- 
cupied.  

Chapter 3 Dispatching Systems 

3-1 Fundamental Requirements of Fire Alarm Dis- 
patching Systems. 
3-1.1 General. 
3-1.1.1 A fire a la rm dispa tching  system shall be de- 
signed, installed,  opera ted ,  and ma in ta ined  to provide 
the m a x i m u m  prac t icab le  rel iabil i ty for transmission and  
receipt  of fire alarms.  

3-1.1.2 Transmission of Other Signals. 
3-1.1.2.1 Use of a fire a la rm dispa tching  system for the 
transmission of other  signals or calls of a publ ic  emer- 
gency na ture  is permissible provided such transmission 
does not interfere with the transmission and receipt  of fire 
alarms.  

3-1.1.2.2 W h e n  the system is used as a communica t ions  
network for other  agencies of the jur isdict ion,  the fire 
a la rm opera to r  shall not be required to take act ion or re- 
sponsibili ty for rout ine calls when the n u m b e r  of  rout ine 
calls interferes with the proper  handl ing  of fire alarms.  

3-1.2 Equipment and Installation. 
3-1.2.1 All devices and equ ipment  constructed and in- 
stalled under  this s t andard  shall be suitable for the pur-  
pose for which they are in tended.  

3-1.2.2 All systems shall be instal led in a workmanl ike  
manne r  in accordance  with the established practices and 
app l i cab le  requirements  of this s t andard .  

3-1.2.3 All the devices shall be designed to funct ion 
satisfactorily under  the cl imatic  condit ions to which they 
will be exposed. 

3-1.2.4 Upon  comple t ion  of system instal lat ion,  a 
satisfactory test of the entire equ ipmen t  shall be made  in 
the presence of the author ized representat ive of the pur-  
chaser and,  if requi red  by the author i ty  having jursidic-  
tion, in the presence of its representat ive.  
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3-1.2.5 All appa ra tus  shall be restored to normal  condi- 
tion as p rompt ly  as possible after each test or a la rm for 
which the appa ra tus  funct ioned.  

3 - 1 . 3  D i s p a t c h  C i r c u i t s  - -  G e n e r a l .  

3-1.3.1 Two separa te  d ispa tch  circuits shall be provided 
for t ransmi t t ing  alarms,  except  as permi t ted  in 3-2.3.2 
and 3-1.3.3. A circuit  t e rmina t ing  at a telephone instru- 
ment  only shall not be considered as ei ther of the re- 
qui red dispatch circuits. 

3-1.3.2* One dispatch circuit  shall consist of one of the 
following: 

(a)* A supervised wired circuit:  or 

(b)* A radio  channel  with dupl ica te  base t ransmit ters ,  
receivers, microphones,  and  antennas:  or 

NOTE" Separate  suppor t  s t ructures  for the dupl ica te  an tennas  
are not reqmred provided the s t ructure  is adequate ly  con- 
structed.  

(c) A microwave supervised carr ier  channel;  or 

(d) A poll ing or sel f - interrogat ing radio or microwave 
radio system with dupl ica te  base t ransmit ters ,  and equip- 
ment  necessary for redundancy;  or 

(e) A proper ly  a r ranged ,  supervised te lephone circuit.  

3-1.3.3" The  second dispatch circuit  need not be super- 
vised and shall be ei ther  a wired circuit  or a radio  chan- 
nel. If radio  is used as the second dispatch circuit,  it need 
not have dupl ica te  facilities. In those jurisdict ions that  
receive fewer than  600 a larms per  year, the second dis- 
patch circuit  is not required.  

3-1.3.4 If voice transmission is used as a dispatch 
method,  the transmission of an a l a rm over the circuit  
used shall be preceded by an audib le  warning or a ler t ing 
signal [typically a distinctive tone(s)] to different ia te  the 
a l a rm from rout ine traffic. 

3-1.3.5 Facilities for re t ransmi t t ing  alarms to fire sta- 
tions shall be instal led at the place where te lephone 
a larms are received. 

3-1.3.6 Two separa te  facilities shall be provided,  one of 
which shall be connected  to a supervised dispatch circuit,  
except  as out l ined in 3-2.3.2 and 3-1.3.3. 

3-1.3.7 The  facilities shall include au tomat ic  recording 
of a larms t ransmi t ted  over the required dispatch 
circuit(s). Provisions shall be made  to automat ica l ly  
record the date  and t ime of transmission. 

N O T E  1: Alarms may be t ransmi t ted  by coded signals, or by 
signals for graphic  or facsimile reproduct ion.  

N O T E  2: Manua l  entry of date  and t ime by the operator  is 
satisfactory when graphic  or facsimile transmission is used. 

3-1.3.8 Automat ic  recording facilities shall be provided 
for a larms t ransmi t ted  by voice, separate  from those used 
for recording voice alarms from boxes. 

NOTE:  W h e n  only one operator  is required,  a single recording 
facil i ty may be used for the receipt and  transmission of wfice 
alarms. 

3-1.3.9 Devices for t ransmi t t ing  coded or o ther  types of 
signals shall be a r ranged  for manua l  sett ing and opera-  
tions. 

3-1.4 Power .  

3-1.4.1 G e n e r a l .  

3-1.4.1.1 Power circuits, together  with their  associated 
motors,  generators ,  rectifiers, t ransformers,  fuses, and 
control l ing devices, shall be in accordance  with the re- 
qui rements  of NFPA 70, Natzbnal Electrical Code. 

3-1.4.1.2 The  conductors  of the power supply circuit  
shall be connected  to the line side of  the main  service of a 
commerc ia l  l ight or power supply circuit  or to the main  
conductors  of an isolated power p lant  located on the 
premises, except as pe rmi t t ed  in 3-1.4.1.3.  The  circuit  
d isconnect ing means shall be instal led so that  it will be 
accessible only to author ized personnel .  

NOTE:  Power mav be ob ta ined  from the load side of the main  
disconnect  switch only when bui ld ings  house fire a l a rm and 
other  emergency facilities exclusively. 

3-1.4.1.3 Circuit  protect ion,  enclosed in a locked or 
sealed cabinet  located immedia te ly  ad jacent  to the point  
of connect ion  to the light and  power conductors ,  shall be 
provided in series with each u n g r o u n d e d  conductor .  

3-1.4.2 P o w e r  S o u r c e .  Each d ispa tch  circuit  or rad io  
d ispa tch  channel ,  and re la ted  a la rm t ransmi t t ing  or 
receiving devices, inc luding  equ ipmen t  at stations 
needing  local power for opera t ion ,  shall be provided with 
two sources of power. The  two sources of power con- 
sidered acceptab le  are: 

(a)* One circuit  from a utility d is t r ibut ion  system and 
a second from an engine-dr iven genera to r  and  a s tandby 
ba t te ry  having a 4-hr  capaci ty.  

(b)* Two circuits from separa te  utility d is t r ibut ion  
systems, so serviced or connected  that  normal  supply to 
one will not be affected by t rouble  that  would put  the 
other  out  of service. This  would require  supply from two 
bu i ld ing  services on entirely separa te  d is t r ibut ion  net- 
works from independen t  genera t ing  stations. 

(c)* Two engine-dr iven genera tors  with one unit  sup- 
plying normal  system power and the other  unit  serving as 
s tandby with facilities to apply  its power to the line within 
30 seconds. A s tandby storage ba t te ry  having a 4-hr  
capaci ty  shall be provided.  If two engine-dr iven 
generators  are used as a second source of  power, the fire 
a l a rm system 4-hr  bat tery may be omi t ted .  

3-1.4.3 Power  Supp ly .  

3-1.4.3.1 The  forms and  a r rangements  of power supply 
shall be classified as descr ibed in the p a r a g r a p h s  below. 

NOTE:  If the e lec t r ica l se rv ice  capaci ty  of the equ ipmen t  re 
quired under  2 1.6 is adequa te  to satisfy the needs of the equip  
ment  in this section, said e q m p m e n t  need not be dupl ica ted .  

3-1.4.3.2 F o r m  2. Permissible for Type  A systems only. 
Dispatch circuits served in mul t ip le  by: 

(a)* Form 2A. A rectif ier  or moto r -genera to r  powered 
from a single source of a l t e rna t ing  current ,  with a 
f loat ing storage ba t te ry  having a 24-hr s tandby capaci ty;  
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(b)* Form 2B. A rectifier or motor -genera to r  powered 
from two sources of a l te rna t ing  current ,  with a f loat ing 
storage bat tery  having a 4-hr  s tandby capacity;  

(c)* Form 2C. Duplicate  rectifier or motor -genera to r  
powered from two sources of a l te rna t ing  current  with 
transfer  facilities to apply power from the secondary 
source to the system within 30 seconds (see 3-1.4.2). Each 
rectif ier  or motor -genera tor  shall be capable  of powering 
the entire system. 

N O T E :  For  Forms 2A, 2B, a n d  2C, these a r r a n g e m e n t s  are  
permissible  bu t  are  not  r e c o m m e n d e d  where  circui ts  are  wholly 
o r  par t ly  open  wire because  of the possibili ty of t rouble  f rom 
mul t ip l e  g r o u n d s .  

3-1.4.3.2.1 Batteries,  motor-genera tors ,  or rectifiers 
shall be sufficient to supply all connected  circuits without  
exceeding the capaci ty  of any bat tery  or over loading any 
genera tor  or rectifier,  so that  circuits developing grounds 
or crosses with other  circuits may be suppl ied  each by an 
independen t  source to the extent  requi red  by 3-1.4.3.2.2.  

3-1.4.3.2.2 Provisions shall be made  in the opera t ing  
room for supplying any circuit  f rom any bat tery,  
genera tor ,  or rectifier.  Enclosed fuses shall be provided  at 
points where supplies for individual  circuits are taken 
from common  leads. Necessary switches, testing, and  
signal t ransmi t t ing  and receiving devices shall be pro- 
vided to permi t  the isolation, control,  and  test of  each cir- 
cuit,  to at least 10 percent  of the total  number  of d ispatch 
circuits, but  never less than  two percent .  

3-1.4.3.2.3 If common-cur ren t  source systems are 
grounded ,  the g round  shall not exceed 10 percent  of the 
resistance of any connected circuit  and  shall be located at 
one side of  the bat tery .  Visual and  audib le  ind ica t ing  
devices shall be provided for each dispatch circuit  to give 
immedia t e  warning  of g round  leakage endanger ing  
operabi l i ty .  

3-1.4.3.3 F o r m  3. Each dispatch circuit  served by: 

(a)* Form 3A. A rect if ier  or mo to r -gene ra to r  
powered from a single source of a l te rna t ing  current  with 
a f loat ing storage bat tery  having a 60-hr s tandby capac-  
ity. 

(b)* Form 3B. A rect if ier  or mo to r -gene ra to r  
powered from two sources of  a l te rna t ing  current  with a 
f loat ing storage bat tery  having a 24-hr s tandby capacity.  

3-1.4.3.4 F o r m  4. Each dispatch circuit  served by: 

(a)* Form 4A. An inverter  powered from a common 
rectifier powered by a single source of a l te rna t ing  cur- 
rent,  with a f loat ing storage bat tery  having a 24-hr s tand- 
by capacity;  

(b)* Form 4B. An inverter  powered from a common  
rectif ier  receiving power from two sources of  a l te rna t ing  
current ,  with a f loat ing storage bat tery  having a 4-hr  
s tandby capacity;  

N O T E :  ]~or Fo rm 4A a n d  Form 4B, it is permissible  to 
d i s t r ibu te  the system load  be tween  two or  m o r e  c o m m o n  rec- 
tifiers a n d  bat ter ies .  

(c)* Form 4C. A rectifier,  converter,  or motor-  
genera tor  receiving power from two sources of a l t e rna t ing  
cur ren t  with transfer  facilities to apply  power from the 

secondary source to the system within 30 seconds (see 
3-1.4.2). 

3-1,4.3.5 Local  circuits at Communica t ion  Centers 
shall be suppl ied  ei ther  in common with d ispatch circuits 
or by a separa te  power source. The  source of power for 
local circuits requi red  to opera te  the essential features of 
the system shall be supervised. 

3-1.4.3.6 Visual and  audib le  means  of indica t ing  a 15 
percent  or greater  reduct ion  of normal  power supply 
( ra ted  voltage) shall be provided.  

3-1.4.4 Rectifiers, Converters, Inverters, and Motor- 
Generators. 

3-1.4.4.1 Rectifiers shall be suppl ied th rough  an 
isolating t ransformer  taking energy from a circuit  not to 
exceed 250 volts. 

3-1.4.4.2 Complete ,  ready-to-use spare units, or spare 
parts,  shall be avai lable in reserve. 

3-1.4.4.3 One spare rectifier shall be provided for each 
ten requi red  for opera t ion ,  but  in no case shall less than  
one be provided.  

3-1.4.4.4 Leads  from rectifiers or motor-genera tors ,  
with storage ba t te ry  floating, shall have fuses ra ted  at not 
less than  1 ampere  and not more  than  200 percent  of 
m a x i m u m  connected  load. Where  not provided with bat-  
tery f loating,  the fuse shall be not less than  3 amperes .  

3-1.4.5 Engine-Driven Generator Sets. 

3-1.4.5.1 The  provisions of this section shall apply  to 
generators  driven by internal  combust ion engines. 

3-1.4.5.2 The  instal la t ion of such units shall conform to 
the provisions of N F P A  37, Standard for the Installation 
and Use of Stationary Combustion Engines and Gas Tur- 
bines, and NFPA 110, Standard ,for Emergency and 
Standb"~ Power Systems, except  as restr icted by the provi- 
sions of  this section. 

3-1.4.5.3 The  engine-dr iven genera tor  set shall be 
located in an adequate ly  venti lated,  cutoff  area  of the 
bu i ld ing  housing the Communica t ion  Center  equ ipment .  
The  area  housing the unit  shall be used for no other  pur-  
pose except  s torage of spare par ts  or equ ipment .  Exhaust  
fumes shall be discharged direct ly outside the bui lding.  

3-1.4.5.4 Liquid  fuel shall be stored in outside under-  
g round  tanks and gravity feed shall not be used. Suffi- 
cient fuel shall be avai lable for 12 hours of opera t ion  at 
full load if a re l iable  source of supply is avai lable,  at any 
t ime,  on 2 hours notice. If  a source of supply is not 
rel iable or readily available,  or if special a r rangements  
must  be made  for refuel ing as necessary, a supply suffi- 
cient for 24 hours of opera t ion  at full load shall be main-  
ta ined.  

3-1.4.5.5 Liquef ied pe t ro leum gas and  na tu ra l  gas in- 
stal lat ions shall meet  the requi rements  of NFPA 54, Na- 
tional Fuel Gas Code, and N F P A  58, Standard for the 
Storage and Handling of Liquefied Petroleum Gases. 
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3-1.4,5.6 The  unit,  as a min imum,  shall be of sufficient 
capaci ty  to supply power to opera te  all fire a la rm 
facilities, and emergency l ighting of the opera t ing  rooms 
or communica t ions  bui lding.  

3-1,4,5.7 When  more than  one engine-dr iven genera tor  
is provided,  each shall be provided with a separate  fuel 
line and transfer  pump.  

3-1.4.6 Batteries. 
3-1.4.6.1 Batteries shall be of the storage type: pr imary  
bat ter ies  (dry cells) shall not be used. All cells shall be of 
the spi l lproof  type, adequate ly  vented and,  as appl icable ,  
equ ipped  with explos ion- inhibi t ing  caps. Lead-ac id  bat- 
teries shall be in jars of glass or other  sui table t ransparent  
mater ia l ;  other  types of bat ter ies  shall be in containers  
sui table for the purpose.  

3-1.4.6.2 Batteries shall be located in the same bui ld ing  
as the opera t ing  equipment ,  preferably on the same 
floor, readily accessible for main tenance  and inspection. 
The  bat tery space shall not be located helow grade unless 
the s tructure is specifically designed for such a location. 
and shall be venti lated to prevent accumula t ion  of ex- 
plosive gas mixtures.  

3 - I .4 .6 .3  Batteries shall be moun ted  to provide effec 
rive insulation from the ground  and from other  batteries.  
The  mount ing  shall be suitably protected against 
de ter iora t ion  and considerat ion shall be given to stabilitv, 
especially in geographic  areas subject to seismic distur- 
bance.  

3-1.4.6.4 Battery leads of both polari t ies shall not b e i n  
the same conduit ,  tubing,  or cable  between bat tery ter- 
minals  and fuses. 

3-1.5 Testing. 
3-1.5.1 General. 
3-1.5.1.1 Tests and inspections shall be made  at inter- 
vals not less f requent  than those specified in this stan 
dard .  

3-1.5.1.2 Test ing facilities shall be installed at the 
Communica t ion  Center  and  the Satelli te Communica t ion  
Center ,  if used, except,  if satisfactory to the author i ty  
having jurisdict ion,  those facilities for systems leased 
from a nonmunic ipa l  organizat ion,  which may be located 
elsewhere. 

3-1.5.1.3 All appa ra tus  shall be restored to normal  con- 
di t ion as p rompt ly  as possible after each test or a l a rm for 
which the appa ra tus  funct ioned.  

3-1.5.1.4 Where  supervisory devices or tests indicate  
that  t rouble  has occurred anywhere on the system, the 
opera to r  shall take app rop r i a t e  steps to repai r  the fault  
or, if this is not possible, isolate the fault  and notify the 
official responsible for main tenance .  

3-1.5.2 Dispatching Systems. 
3-1.5.2.1 Manual  test of d ispatch circuit  instruments  
shall be made  and recorded at least once every 24 hours. 

Circuits for transmission of g raphic  signals shall be testcd 
by a message transmission. 

3-1.5.2.2 Outside devices  radio,  te lephone,  or other  
means for a ler t ing volunteer  and  off-duty fire fighters, 
shall be tested daily.  

3-1.5.2.3 All wired radio  and voice ampl i f ica t ion  cir- 
cuits shall be subjected to a ta lking test at least twice 
daily.  

3-1.5.3 Power .  

3-1.5.3.1 Emergency power sources other  than bat ter ies  
shall be opera ted  to supply the system for a cont inuous  
per iod of 1 hour at least weeklv. This test shall require  
s imula ted  failure of the no~mal power source. 

3-1.5.3.2 Periodic tests shall be per formed  to ensure 
that  the batteries are capab le  of supplying the system 
with power when requi red  to do so. The  required tests 
and the m a x i m u m  intervals at which they are to be per- 
formed are as follows: 

(a) For lead-acid batteries: 

Maximum 
Interval 

Measure Float Voltage 
Of entire battery or a pilot cell 1 week 
Of each cell 3 months 

Measure Specific Gravity 
Of a pilot cell 6 weeks 
Of each cell 6 months 

Discharge ior 2 hours 1 year 

Clean and Inspect 3 months 

Calibrate Meters 1 year 

To maximize bat tery life, the bat tery  voltage for lead- 
acid cells shall be ma in ta ined  within the limits shown in 
the table below: 

High Low 
Gravity Gravity 
Battery Battery 

Float Voltage (Lead Calcium) (Lead Antimony) 

Maximum 2.25 vohs/cell 2.17 volts, cell 
Minimum 2.20 volts/cell 2.13 volts/cell 

Itigh Rate Voltage 2.33 volts cell. 

NOTE. ltigh and low gravity vohage~ are (+)0.07 vohs and 
( )0.03 volts, respectively. 

(b)* For nickel cadmium batteries: 

Maximum 
Interval 

Measure Float Voltage 
(1.42 volts per cell nominal) 
Of entire battery 3 months 
Of each cell 1 year 

Check State of Charge 6 months 

Discharge for 2 hours 1 year 

Clean and Inspect 3 months 

Calibrate Meters 1 year 
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To maximize bat tery  life the ba t te ry  shall be charged 
as follows: 

Float  V o l t a g e  
1 h g h  R a t e  V o l t a g e  

1 4"- ) ",'()Its (('il + 01 ',()It,, 
1,58",olt~, c d l  + .07 0 ,00  v(4ts 

3-1.6 Records .  

3-1.6.1 G e n e r a l .  

3-1.6.1.1 Complete  records, sufficient to assure rel iable 
opera t ion  of all d ispatching system functions, shall be 
ma in t a ined  in a satisfactory manner .  

3-1 .6 .1 .2  W h e n  a combina t i on  of l ea sed /owned  
facilities exists, records requi red  to be ma in ta ined  by the 
lessor for the jur isdic t ion shall be specified. 

3-1.6.1.3 A repor t  of operat ions summar iz ing  impor-  
tant  statistics shall be p repared  annual ly .  

3-1.6.2 Ci rcu i t s .  Records of wired dispatch circuits 
shall include:  outl ine plans showing terminals  and  fire 
stat ion sequence: d iagrams  of office wiring: mater ia ls  
used inc luding t rade  name,  manufac tu re r ,  and  year of 
purchase  or instal lat ion.  

3-1.6.3 O p e r a t i n g  Pract ices .  

3-1.6.3.1 Emergency calls, however received, shall be 
appropr ia te ly  recorded and tahu la ted  to indicate the 
source of origin. 

3-1.6.3.2 Dispatch of mobile  units in response to emer- 
gency calls shall be recorded.  Records shall indicate units 
responding to all alarms, t ime of acknowledgment  bv 
units, t ime of arrival of first unit at scene, and t ime back 
ira service of all units. 

3-1.6.4 Emergency  G e n e r a t i n g  E q u i p m e n t .  Emer- 
gency genera t ing  equ ipment  per iodic  test records shall 
include:  date and time: fuel, electrical ,  coolant,  and ex 
haust system condit ions:  and opera t ing  time. 

3-1.7 C i r cu i t  C o n s t r u c t i o n  a n d  A r r a n g e m e n t .  

3-1.7.1 The  Nat iona l  Bureau of S tandards  Handbook  
H30, National Electrical Safety Code, shall be used as a 
guide  for the instal la t ion of outdoor  circuitry.  

3-1.7.2 All instal lat ions shall be protec ted  against  
damage  due to mechanica l  injury, fire, fal l ing walls, 
floods, corrosive vapors, or other causes. 

3-1.7.3 Open local circuits within single bui ldings are 
pe rmi t t ed  for the opera t ion  of a ler t ing devices and a la rm 
equ ipmen t  addi t ional  to that  required by the s tandard .  

3-1.7.4 All circuits shall be so routed as to permi t  ready 
t racing of circuits for t rouble.  

3-1.7.5 Circuits shall not pass over, under ,  through,  or 
be a t t ached  to bu i ld i fgs  or proper ty  that  are not owned 
by, or under  the control  of, the munic ipa l i ty  or the 
agency responsible for ma in ta in ing  the system. 

3-1.7.6 Ala rm inst ruments  instal led in pr ivate  bui ldings 
shall be on circuits separate  from box and dispatch cir 
cults. 

3-1.8 C i r c u i t  C o n d u c t o r s  - -  G e n e r a l .  

3-1.8.1 Wires shall be t e rmina ted  to provide good elec- 
trical conduc tMty  and to prevent  breaking from vibra- 
tion or stress. 

3-1.8.2 Circuit  conductors  on terminal  racks shall be 
identif ied and isolated from conductors  of other  systems 
whenever possible and shall be suitably proteeteci from 
mechanica l  injury. 

3-1.8.3 Except as otherwise provided h e r e i n  exterior  
cable and wire shall conform to In terna t ional  Municipal  
Signal Association specifications or their equivalent .  

Exception: Where circuit conductors are prot,ided by a 
public utility on a lease has& International Municipal 
Sgnal  Association (IMSA) specifi'cations shall ~ot apply. 

3-1.9 Cables .  

3-1.9.1 G e n e r a l .  

3-1.9.1.1 Cables that  meet the requirements  of Art icle 
310, NFPA 70, National Electrical Code, for insta l la t ion 
in wet locations are satisfactory for overhead or under-  
g round  instal lat ion except that  d i rec t -bur ia l  cable shall 
be specifically approved  for the purpose.  

3-1.9.1.2 Paper  or pressed pulp insulat ion is not con- 
sidered satisfactory for emergency service such as a fire 
a la rm system, except that  cables conta in ing  conductors  
with such insulation may be acceptable  if pressurized 
with dry air  or ni trogen.  Loss of pressure in cables shall 
be indica ted  by a visual or audib le  warning system 
located where someone is in constant  a t t endance  who can 
in terpre t  the pressure readings and who has the author i ty  
to have the indica ted  abnormal  condi t ion corrected.  

3-1.9.1.3 Na tura l  rubber - shea thed  cable shall not be 
used where it may be exposed to oil, grease, or other  
substances or condit ions that )nay tend to de ter iora te  the 
cable sheath.  Bra ided-shea thed  cable  shall be used only 
inside of bui ldings when run in conduit  or metal  
raceways. 

3-1.9.1.4 Other  munic ipal ly  control led signal wires 
may be instal led in the same cable with fire a la rm wires. 
Cables control led  by, or conta in ing  wires of, private sig 
nal ing organizat ions can be used for fire a la rm purposes 
only with permission of the author i ty  having jurisdict ion.  

3-1.9.1.5 Signal ing wires that ,  because of the source of 
current  supply,  might  in t roduce a hazard,  shall be pro- 
tected and suppl ied  as required for l ighting circuits. 

3-1.9.1.6 All cables, when installed,  with all taps and 
splices made,  but  before connect ion to terminals ,  shall be 
tested for insulat ion resistance. Such tests shall indicate  
an insulat ion resistance of at least 200 megohms per  mile 
between any one conduc tor  and  all others, the sheath,  
and  ground.  

3 - 1 . 9 . 2  U n d e r g r o u n d  C ab le s .  

3-1.9.2.1 Unde rg round  cables in duct  or direct  buria l  
cable  shall be brought  aboveground  only at points where 
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l iabili ty of mechanical  injury, or d isablement  from heat 
inc idem to fires in adjacent  buildings,  is minimized.  

3-1.9.2.2 Cah lessha l l  be in duct svstems and manholes  
conta in ing  only low tension signaling system conductors,  
low tension secondary power cables, or both.  If in duct 
systems or manholes  conta in ing power circuit  conductors  
in excess of 250 vohs to ground,  fire a la rm cables shall he 
located as far as possible from such power cables and 
shall be separated from them by a noncombust ib le  bar 
rier or by such other  means as may he prac t icab le  to pro 
tect the fire a larm cables from iniury. 

3-1.9.2.3 All cabh's  instalh,d in manhoh,s shall he prop- 
erlv racked and marked  for identif icat ion.  

3-1.9.2.4 All conduits  or ducts enter ing lmihtings from 
underground  duct svstems shall l)e et'ti'ctivelv seah'd 
against  moisture or gases enter ing the bu i l d ing .  

3-1.9.2.5 Cahle joints shall be located only in man 
holes, fire stations, and other  locations where proper  ac 
cessihilitv is provided and where there is little l iabili ty of 
iniury to the cable by fall ing walls or by operat ions i n t h e  
buihtiugs.  (]able joints shall he made I,) provide and 
main ta in  conductivity,  insulation, and protect ion at least 
equal  to that afforded Iw the cables that are joined. 
Cabh'  ends shall be sea led  against moisture. 

3-1.9.2.6 l ) i rect -bur ia l  cable, not enclosed in ducts, 
shall be laid in grass plots, url.der sidewalks or in other 
places where the ground  is not apt  to be opened for other 
underground  construction.  If splices are made.  such 
splices shall, where pract icahle ,  be accessible for inspec 
tion and tests. Such cables shall be buried at least 18 in. 
(0.5 m) deep and.  where crossing streets or other areas 
likely to he opened for other underground  construction.  
shall be in duct  or conduit ,  or be covered by properly pro- 
tecte(t p lanking ()f at least 2 in. (50 ram) hv 4 in. 
(100-ram) l)lanks with hal f - round grom'es, spiked ( ,  
handed together  after the came is installed. 

3-1.10 Aeria l  Construct ion.  

3-1.10.1 Fire a la rm wires shall I)e run under  all other 
wires except communica t ion  wires. Suitable precaut ions  
shall be t)rovided where passing through trees, under 
bridges, over rai lroads,  and at other places where injury 
or de ter iora t ion  is possible. Wires and cables shall not be 
a t tached  to a crossarm carrying eh'ctric light and power 
wires, except circuits carrying up to 220 volts for 
munic ipal  communica t ion  use. Such 220-voh circuits 
shall be tagged or otherwise identif ied.  

3-1.10.2 Aerial  cable  shall be suppor ted  bv messenger 
wire of adequa te  tensile strength, except as t)ernTitted in 
3 1.10.3. 

3-1.10.3 Two conductor  cahle shall be messenger sup- 
ported unless it has conductors  of size No. 20 A W G  or 
larger  and has mechanical  strength equivalent  to No. 10 
A W G  hard-drawn Col)per. 

3-1.10.4 Single wire shall meet In t e rna t i ona lMun ic i lml  
Signal Association specifications amt shall not be smaller  
than No. 10 Roehl ing gage if of galvanized iron or steel, 
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No. l O A W G  if of hard drawn copper ,  No. 12 AW( ;  if of 
approved  copper  covered steel, or No. 6 , ,\WG ahuni-  
lltlln. Span l(qlgths shall not exceed manufac turers '  rec 
o lnmendat ions .  

3-1.10.5 Aerial  wires m buildings shall o:mtact  only in 
tended supports  and shall cuter  through an approved 
weatherhead  or suitable sleeves s lant ing upward  and in 
ward. Drip loops 'dlall I)e formed on wires outside of 
huildirlgs. 

3-1.11 Leads D o w n  Poles. 

3-1.11.1 Leads down poles shall I)e protec ted  against 
mechanica l  iniurv. Any metal l ic  covering shall form a 
cont inuous  c o n d u c t i n g p a t h  to gr(mnd. In all cases, in- 
stalhttion shall l>revent water from ente r ing  the couduit .  

3-1.11.2 Leads shall have 600-voh insulat ion approved 
for wet locations, as defined in NFPA 70. National Eh'c 
t rical Code. 

3-1.12 W i r i n g  Inside B u i l d i n g s .  

3-1.12.1 At the Connnun ica t ion  Center ,  conductors  
shall extend as directly as possible to the opera t ing  room 
in conduits,  ducts,  st{afts, raceways, or overhead racks 
and troughs of a type of construct ion af fording protect ion 
against  fire and mechanica l  in}ury. 

3-1.12.2 All conductors  inside bui ldings  shall be in con 
duit ,  electrical  metal l ic  tubing,  metal  molding,  or 
raceways. Instal la t ion shall be in accordance  with NFPA 
70, Naiional Eh'clricM Code. 

3-1.12.3 Conductors  shall have an approved insulation: 
the insulation or other  outer  covering shall be f lame 
re t a rdan t  and moisture resistant.  

3-1.12.4 Conductors  shall be installed as far as possible 
without joints.  Splices will be permi t ted  only in junct ion 
()r terminal  boxes. Wire  terminals ,  splices, and  joints 
shall conform with NFPA 70. National Eleclrical Code. 

3-1.12.5  Conductors bunched together in a vertical run 
connect ing two or more floors shall have a flame- 
retardant covering sufficient to prew'nt the carrying of 
fire from floor to floor. This requirement shall not apply 
if the conductors are encased in a metallic conduit,  or 
hwated in a fire-resistive shaft having fire stops at each 
floor. 

3-1.12.6  Where cables or wirings are exposed to 
unusual fire haTards, they shall be properly protected. 

3-1.12.7  Cable terminals and cross-connecting facilities 
shall be located either in or adjacent to the operations 
r o o m ,  

3-1.12.8  When signal conductors and electric light and 
power conductors are run in the same shaft, the light and 
power conductors shall be in conduit.  

3-2 W i r e d  Dispatch  Systems - -  C o m m u n i c a t i o n  
Center.  

3-2.1 General .  Dispatch circuits shall be provided in 
accordance with the provisions of 3-1.3. 
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3-2.1.1 A metallic dispatch circuit shall not he con- 
nected to alarm instruments in more than five fire sta 
tions. 

3-2.1.2 Where a wired graphic or voice amplification 
circuit is used as one of the required dispatch circuits, 
such circuits shall be individual to each fire station or the 
instruments  shall be connected in parall('l in the circuit. 

3-2.1.3 Coded signals shall be transmitted n()t slower 
than two strokes per second. If outside alerting devices 
are employed, transmission shall he over separate cir- 
cuits, but shall be at a speed suitahle for such devices. 

3-2.1.4 A separate tie circuit shall he provided from the 
Communica t ion  Center to each Satellite Communica t ion  
Center. 

N ( ) T E :  In a I y p c  B System, when all b()xe,, m lh(' svmcm are 
ol  sutcess i (m pq~e, it is pe rmiss ib le  to use d w  ta" c i rcu i t  as a <l, ts 
p ,m  h c i rcui t .  

3-2.2 Requirements for Constant-Current Systems. 

3-2.2.1 Means shall be provided for manua l ly  
regulat ing current  in dispatch circuits so that operat ing 
current  is main ta ined  within 10 percent of normal 
throughout  changes in external circuit resistance from 20 
percent above to 50 percent helow normal.  

3-2.2.2 The voltage supplied to main ta in  normal  line 
current  on dispatch circuits shall not exceed 150 volts, 
measured under  "no load" conditions, and when box cir- 
cuits are used as dispatch circuits, the line current  will 
not be reduced below safe operat ing value by the 
simultaneous operation of four boxes. 

3-2.2.3 Visual and audihle means to indicate a 20 per 
cent or greater reduction in the normal current  in any 
dispatch circuit shall be provided. All devices connected 
in series with any dispatch circuit shall function properly 
when the dispatch circuit current  is reduced to 70 percent 
of normal.  

3-2.2.4 Sufficient meters shall he provided to indicate 
the current  in any dispatch 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 probabili ty of cross-connecting circuits. 

3-2.3 Type B System. 
3-2.3.1 A box circuit entering a fire station and con 
nected there to automatic  recording and sounding 
facilities shall be permit ted as one of the two required dis 
patch circuits• 

3-2.3.2 In those jurisdictions where fl'wer than 600 
alarms per year are received, or where all stations have 
recording and sounding devices responsive to each box 
circuit, the second dispatch circuit is not required; only 
the supervised dispatch circuit facility need be provided. 

3-2.3.3 In a Type B system, the requirements  in the 
following paragraphs also apply. 

(a) Facilities shall be installed to automatically 
transmit  alarms received from any box to all fire stations 
and,  where employed, to outside sounding devices. 
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(b) Control facilities shall permit any or ail circuits to 
he individually connected to or disconnected from the 
repeating mechanism. 

(c) Code t ransmit t ing devices using metallic conduc- 
tors shall be provided with means for transferring the 
facilities from one box circuit to another.  

3-2.4 Circuit Protection. 

3-2.4.1 General.  
3-2.4.1.1 The protective devices shall be h)cated ch)se 
t() or I)(" comhined with. the cahle terminals. 

3-2.4.1.2 Lightning arresters suitable for the purpose 
shall h(' i)rovided. Lighming arresters shall be marked 
with the name ()f the manufac turer  and m()(tel designa- 
ti(m. 

3-2.4.1.3 All l ightning arresters shall hec(mnected t o a  
suitable ground in accordance with NFPA 70, National 
Eh'ctrical Code. 

3-2.4.1.4 All fuses shall be plainly marked with their 
rated aml)ere capacity. All fuses rated over 2 amps shall 
I)(' ()f the ench)s(.d typ('. 

3-2.4.1.5 Circuit prowction required at the Com- 
municat ion  Cenwr shall he provided in every hull(ling 
housing Communica t i (m Center equipment .  

3-2.4.1.6 Each conductor  enwr ing  a fir(" station from 
partially or entirely aerial lines shall he protected hv a 
l ightning arrester. 

3-2.4.1.7 All conductors entering the Conamunicat ion 
Center shall be protected hv the following devices, in the 
order named,  starting fr()m the exterior circuit: 

(a) A fuse rated at 3 atolls min imum to 7 amps max- 
i lnum and not h'ss than 2000 volts; 

(h) A l ighming anester :  

(c) ,,\ fuse or circuit breaker, rated at t~ amp. 

3-2.4.1.8 The I/., amp protection on tie-line circuits 
shall be omitted at Satellite Communica t ion  Centers. 

3-2.4.2 Protection on Aerial Construction. 

3-2.4.2.1 At junct ion  points of open aerial conductors 
and cable, each conductor  shall be protected by a 
weatherproof l ightning arrester or suitably protected 
from the weather. "]'here shall also be a connection he- 
tween the l ightning arrester ground and any metallic 
sheath and messenger wire. 

3 -2 .4 .2 .2  Aerial  open wire and  nonmessenger -  
supported two-conductor cahle circuits shall be protected 
by l ightning arresters at intervals of approximately 2,000 
ft (610 m). 

3-2.4.2.3 All protective devices shall he accessible for 
main tenance  and inspection. 

3-2.5 Wired Dispatch Equipment m General.  

3-2.5.1 All wired dispatch devices and instruments,  the 
failure of which would adversely affect the operation of 
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the system,, shall b(' n)ountc(l Ul)()n nt)ncomhustilFh, 
hases, pedestals, switchboards, panels. ()) cal)inet,,. Al l  
mount ing  shall h(' ()f such design an(t c()nstructi()n that 
:lll (()ml)unents will I)(" readily accessible. 

3-2.5.2 Wires o n s w i t ( h b u a r d s s h a l l n o t h c s m a l h ,  r t h a n  
No. 24 AWG. Unsul)ported wires and wires suhlect to 
vihration shall he not smaller than No. 18 AWG. The 
outer coveriiag uver the insulatit)n ()f such wires, t)r the in- 
sulation itself if tat) ()tiler covering is present,  shall be 
flame retardant and moisture resistant. 

3-2.5.3 Equit)ment shall he (tesigned and installed st> 
that it shall he capahle ()f pcrf()rming its intcnde(t tunc- 
tic))) at 85 percent and at i I0 percent ()I the rate(l vt)hag('. 

3-2.5.4 The n()rmal ()pt'ratit)n of the svstena shall not rt' 
quire the use ()f a groul1(l r('ttlru tt) scour(' :Inv. essential 
functit)n. Cir(uits t.xten(ling ()utsitlc thv Ct)nnnuni(ati()n 
Center shall n()rmallv, test fret" of gr()untt. This shall n()t 
prt)hihit the use nf tht" grt)un(l tu secure lunctionin R un(ler 
ahn(nnaal line c()nditi(ms, provide(l such use would not 
p r e v e l a l  r e c c p t i ( F n  ()F t r a n s m i s s i t ) n  ( ) |  a s i g n a l  [ i n ( l ( ' r  l l t l r n a a l  

conditions if the circuit were acci(lentallv gr()unded. 

3-2.6 Supervis ion.  

3-2.6.1 Tuassureuperah i l i tv ,  wircd circuits and devices 
upon which transmission and receipt of alarms depend 
shall he un([er cu0_stattt electrical sut)crvision to give 
prompt warning uf electrical conditions adversely affect- 
ing operability. 

3-2.6.2 The power supplied to :111 required cir(uits and 
devices of the system shall he supervised. 

(h) Voltage across terminals of each circuit, insi(h' of 
terminals of t ,o te( t ive  devi(es. C, hanges in \()[tagv of ;in,,' 
circuit, amount ing  to l0 percent ()f normal voltage, shall 
he investigated imm(,tli;m,lv. 

(el Vuhage b:'tween ground anti circuits. Whvn this 
test shows a rea(ting in ('x(('ss of 50 i)(,rc('nt of that sh()wn 
in tebt 3-2.7.1.1(t)) al)ovc, the t roubh'  shall I)e immedi 
atelv located and ('h'ared: readings in exccs~, of 2,", perccm 
shaft be given  ear ly  attenti(m.. "lhese rvadings shall bt, 
taken with a \'(dtmv/er of not more than 10() ohms 
resistance per volt. 

N ( I I F .  1: l h c  \ o l t m v t v r  ,,('m, iti,.ilx, h a s  b c c n  : h : m g v d  t ~ o m  
100(1 otto>, ])('t ',(fit to lO0 o[Im', iml \ , d r  so th , l t  ht]~,c ~lculmi 
rc,.lmj4', ( (au .vd  hv imltt(,.'d ~:,h:L,4(",t wil l  lu' mmmn/ , ' d  

N ( ) T I ' :  2 S v s t e m s  m x~hi(h c , l : h  : i l t u : t  is ,,Ul)ld1(,d bv  , in m 
([t.]l(qld('tlt  ( t l l / ( ' n t  ~( i t t t (c  ( lq ) l l l / s  ~; di l l :  -It) ~+ill I ( ' q t t i l (  + 11"4", I)( + 
[~,V{+CII ,~l'l)lllld d l ld  ('{l('h si(l( '  ()J ( ' , l (h  ( I I ( l l l [  (~(qlllllt)ll ( / l l l l ' l /1  
MItlI( (' h\'~,II'IllS { FI)Ill) 2} P, iZ] l ( ' ( I t l l l ( '  \()]t;IO(" tm, t ~, bvlx~ucn ~4tOtll/(I 
~llld {'d('h [Ul'lllll/dl Ill ('<t( ]l 1),1111'1\ dll([ (HhuI t I l l ' If ' i l l  ~,()lll( (" 

((l) A groula(l current reatt ing shall be acceptal)le in 
lieu of 3-2.7.1.1(c/ ab.ve.  When thi~ method of te~ting is 
us('d, all gr()tln(ls showing a (ur ren t  reading it: excess o t5  
percent of the normal lira. c t l r r e n t  shall I)e given im- 
nn'(liate at tention.  

( e l  Vohage a c r o s s  t e r m i n a l s  o f  t - ( H l ] n l o n  h , l [ I . ( ' r v ,  ())F 

swit(hhoard side ,)t fuses. 

(f) Voltage hvtween cummou I)att('rv terminals anti 
ground.  Abnormal  ground readings shall Iw inw'stigated 
ilnmediatelv. 

N O T E :  T c s t s  (e) a n d  If )  ap[) l}  o n l y  m t h o s v  s v s ) c m s  u s i n g  a 

L'OFIIFI]OII bLttt('FV, If 13fl()lC [}lLtl] o n c  COII/IIIOII b a t t v r v  is u~,t'(t, e a c h  
( ( ) i I ] lnOll  b a t t v : v  IS to  Ill' t v s t c d .  

3-2.6.3 Trouble  signals shall actuate a sounding device 
located where there is always a resl)onsibh" person on 
duty. 

3-2.6.4 Trouhle  signals shall be distinct from ahtrm 
signals and shall be indicated hv both a visual light and 
an audihle signal. 

N ( ) T E  1 "l'[l(* , t u d i b l t '  ~,lMndl re , Iv  Ill' c o l n l m m  It) s c \ c J a l  s u p e r  
x is('(l ( ' i l( ' t l l)S At)d ()r dt 'x i( ('s 

N ( ) T E  2:  , \  ~ \v i t (h  t(,r s l / e t l ( l l l g  [h{, a u d t b h '  t l ou} l l c  s i g n a l  is 
p c u n i t t v d  i~ the x i s u a l  s t g n , d  l e m a i n s  o[)c latvd u n t i l  t h v  s i l v m  m~, 
swi t (  h IS I'( '*tIH'ed t() ItS IIOl'lll:ll posit iou 

3-2.6.5 The  audible signal shall be responsive to fauhs 
on any other circuits that may occur prior to restoration 
uf the silencing switch to normal.  

3-2.7 Test ing.  

3-2.7.1 Genera l .  Tests and inspections shall be con 
ducted in accordance with the requirement,,, of 3 1.5. In 
addition, the following requirements shall at)ply. 

3-2 .7 .1 .2  Manual tests of dispatch circuit ins t ruments  
shall be made and recorded at least once each 24 hrs. 

3-3 Wired  Dispatch Systems - -  Fire Stations.  

3-3.1 General .  

3-3.1.1 A metallic dispatch circuit shall not be con 
nected to alarm instruments in more than five fire sta- 
tions. 

3-3.1 .2  Where a wired graphic or w)ice amplif icat ion 
circuit is used as one of the required dispatch circuits, 
either such circuits shall be individual to each fire station, 
or the instruments shall be connected in parallel in the 
circuit. 

3-3.1 .3  A separate tie circuit shall be provided from the 
Communicat ion  Center to each Satellite Communicat ion  
Center. 

N O T E :  In  a l " y p e  B s y s t e m ,  w h e n  all  b o x e s  in  t h e  s y s t e m  a r e  o f  
smccssion t y p e .  it is p t - n n i ~ s i b l e  to  us(" : h e  t ic  ( i x ( u i t  as  a ths-  
p a t c h  c i r c u i t .  

3-2.7.1.1 Manual  tests of the power supply for dispatch 
circuits shall he made and recorded at least once in each 
24 hours. Such tests shall include: 

(a) Current  strength of each circuit. Changes in cur- 
rent of any circuit, amoun t ing  to 10 percent of normal 
current, shall he investigated immediately. 

3-3.2 E q u i p m e n t  in Fire Stations.  

3-3.2.1 As required in3-1 .3 ,  each fire station shall have 
two separate and distinct facilities for receiving notifica- 
tion from the Communicat ion  Center that response of the 
apparatus and personnel is expected, except as permitted 
in 3-1.3.3 and 3-2.3.2.  
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3-3.2.2 All audihle signal device shall De conuecte(t to 
each of the two dispatch circuits. When coded signals are 
used for the supervised circuit, the signals shall also be 
visually recorded. 

3-3.2.3 When watch is main ta ined  at all times, in 
struments on all dispatch circuits shall he located in the 
vicinity of the watch desk. Alarm instruments  need not he 
located elsewhere in tile fire station, except as necessary 
to alert all fire fighters. 

3-3.2.4 Means of acknowledging receipt of an alarm 
from the fire station to the operator shall be pr{}vide{t. 
The  acknowledgment may be made t}v radio ( including 
that on apparatus when responding) or by metallic (ir 
cults, including depar tmental  teleptmn{' f;icilities. 

3-3.2.5 Alarms f r om ttl{ ' ( ] (nnmul l i cc l t i ( ) l /  C{'l~t/,r sh<lll 
he a u t o m a t i ( a l l v  r{,ceived at each fir{ '  stat i{}u. 

3-3.2.6 Air audihh 'waru ing{)rah ' r t ings igmt l [ ty l} ica l ly  
a (list(net(re tone(s)] shall pre(ede any alarm transmitt{,d 
by voice. 

3-3.2.7 For coded and gral)hic systems, a permanent  
record and an audihle signal are rcquire(t to indicate the 
receipt of an alarm. The permanent  record shall indicate 
the exact location from which the alarrn is being re- 
ceived. 

3-3.2.8 Facilities forr( 'cept i ( )u<)fahtrmsfr()mtheC()m 
munica t ion  Center sh<tll be installed where a house w<tt(h 
is constanth'  (m (tutv, or h{' arran~ed t() ah'rt all p(,rs()nu{'l 
within the }iv{' station premises. 

3-3.2.9 When watch is not mainta ined,  suffici{'nt audi 
I)le devices shall he installe(t thr()ughout the fire station to 
{.nsure that all m('mbers art, alerted to alarms at any 
i l ( ) u r ,  

3-3.2.10 Coded signals shall I)(" received n(}t slower than 
2 strokes per second. If outside alerting (tevi(es <lrc 
employed, recef)tion shall he over separate circuits, hut 
shall be at aspee(t  suitabh" for such devices. 

3-3.3 Type  B System. In ,t I 'vpe B System, th¢" re 
quirements  in the folhiwing paragraphs also apt)ly: 

(a) Facilities shall he installed t() au tomat i (a lh '  rt.ceiv{' 
alarms from any b()x at all fire stations. 

(b) In those municipalit ies that receive fewer than 600 
alarms per year (>r where all stations have re((}r(ling ,m(I 
sounding devices r¢'sp(msive to each box circuit, ,rely th(' 
supervised dispatch circuit facility nee(1 bt' t)rovi(h'd. 

3-3.4 Test ing .  

3-3.4.1 Manual  tests of the power supply for dispatch 
circuits shall be made aim recorded at least once each 30 
clays. Such tests shall include: 

(a) Vohage across terminals {)f power s()urce on receiv 
ing device side {}f fuses. 

(b) Voltage hetween power source terminals and 
ground,  Abnormal  groun(t readings shall I)(' investigate(t 
immediately.  
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3-3.4.2 Emt'rgcutv g{'n('rat(}r <xlttil}menI ',hall l)c 
operated to supply the svst{'m for a c{)i+lth/u{)us p(,ri(}(t ()t l 
hr at h'ast wt.ekb;. 

N ( ) ' I  E '  T h >  I<'M I ( ' qu l t {  '+' s i l l l t l l , I I{ 'd  ]311Ltl{" O[ I/{)ll]],ll t){)x]'{'r 
~OLIY('(' 

3-3.4.3 Batteries supplying dispatch equipment  shall I)e 
tested in accordance with 3 1.5.3.2. 

3-3.5 Records .  Emergency genera t ing  e q u i p m e n t  
periodic test records shall include: date and time: fuel, 
electrical, coolant and exhaust system conditions: and 
operat ing time. 

3-3.6 W i r i n g  in  Fire Stations. At fire stations, con- 
(tuctors shall extend as directly as possible t() alarm 
equipment  in conduits, ducts, shafts, raceways or 
overhead racks, and troughs of a type (}t construction 
providing protection against fire and inechanical injury. 

3-3.7 C i rcu i t  Protect ion.  

3-3.7.1 Each conductor  entering a fire stati(m from 
partially or entirely aerial lines shall he protected by a 
l ightning arrester. 

3-3.7.2 The protective devices shall he located (lose to, 
or be combined with, the cable terminals. 

3-3.7.3 Lightning arresters suitable for the purpose 
shall be provided. Lightning arresters shall he marked 
with the name of the manufac ture r  and model designa- 
tion. 

3-3.7.4 All l ighming attesters shall he connected to a 
suitable ground in accordance with NFPA 70, Nat iona l  
Electr ical  Code. 

3-3.7.5 All fuses shall be plainly marked with their 
rated ampere capacity. All fuses rated over 2 amps shall 
be of the enclosed type. 

N() IE: Fus{,s ill't" l](l[ I'¢'((lI]lI]]t'll{{t'({ tOl ('<)lldu{'t{Ir~ t'tlt('lill<+2 d 
[ h c  M,lti{lll  I f  ftl+,t's a r c  u>,{'t[, t}l¢'v l'latlM I)r I a t t ' d  ,it ]t'd+,l ,r) ;+III]I)N. 

3-3.8 Power.  

3-3.8.1 Receiving devices at fire stations needing local 
power for operation shall be provided with two sources of 
power. 

3-3.8.2 Power arrangements  and facilities shall meet 
the requirements as given in 3-1.4. 

3-4 Rad io  Dispatch  Systems - -  C o m m u n i c a t i o n  
Center.  

3-4.1 Genera l .  

3-4.1,1 Radio dispatch circuits, when used, shall be 
provided in accordance with 3 1.3. 

3-4.1,2 If the primary transmitter  fails upon operation, 
switchover to the second transmitter  shall be automatic,  
with audible and visual indications to the operator. 
However, if the transmitter  controls are located where 
someone is always on duty, switchover facilities may be 
manual ly  operated if manua l  operation is possible within 
30 seconds. 
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3-4.1.3 If both of the dispatch circuit~ are rcldiu. 
separate radio frequencies shall he provided. 

3-4.1.4 Municil)alities shall be permitted to share the 
same fire frequency(ies) provided that a Continuous 1one  
Coded Squelch Svstem (CTCSS) or a Continuous Digital 
Coded Squelch System (CDCSS) is used. 

3-4.1.5 Radio dispatch channels shall be separate from 
radio channels used [))r rout ine or f i reground coin 
munications.  

3-4.2 Fus ing  - -  Circu i t  Protect ion.  For wired per- 
lions of a radio dispatch c i rcui t  (i.e., antenn<t networks. 
etc.), c i rcui t  protect iou shall be provided in a ina l lnor  
consisieni wi th the provisions of ~~-9.,t. 

3-4.3 Radio  Dispatch E q u i p m e n t  - -  Genera l .  

3-4.3.1 All radio dispatch devices and instruments,  the 
failure of which would adversely, affect the operation of 
the svstem, shall be mounted upon noncombust ible  
bases, pedestals, swithboards, panels, or cabinet,;. All 
mount ing  shall be of such design and construction that 
all components  will Iw readih' accessil)le. 

3-4.3.2 The outer covering over wires, or the insulation 
itself if no outer covering is present, shall he flame retar- 
dant  and moisture resistant. 

3-4.3.3 Equif)ment shall be designed and installed so 
that it shall be capable uf performing its intended func 
tions in a range of 85 percent through 110 percent of 
rated voltage. 

3-4.4 Superv i s ion .  

3-4.4.1 To assure reliahilitv, wired circuits and devices 
upon which transmissiori and receipt of alarms depend, 
where required, shall be under  constant eh'ctrical super- 
vision to give prompt warning of conditions adversely af 
fecting reliability. Sutwrvised radio channels upon which 
transmission and receipt of alarms depend shall meet the 
requirements of 3-1.3.2 and 3 4.1.2. 

3-4.4.2 The power supplied to all required circuits and 
devices of the system shall be supervised. 

3-4.4.3 Trouble  signals shall actuate a sounding device 
and visual signal located where there is always a responsi- 
ble person on dutv. 

3-4.4.4 T roubh '  signals shall he dist inct from <llarnl 
sigrlals and shall be indicated bv hoth a visual l ight and 
an mid ih le signal. 

X ( ) T F  1 I l ic . i t l d lb ie  ~,ulnal in<i~, he tOl l l l l lO l l  to ,,e',uial , ,u lwl  
'¢1~>c(t (IICUItS .11111 111" d("~l l l 'k.  

N ( )  [t ' ]  2: A <.v. i lch fo i  ,.ih'n,, il'l<~ the , i ud i l l h '  l l o u b h '  <.igiud l<~ iw l  
i n h i v d  i[ i l ie "~ i',u<il <.iRn<il t In l i i l i l iC  ~, Io opc i  <ill' un l i ]  Ihc  ,<lcm ii1~ 
~,~t il( h i', l~,Mll l l .d to il<~ l i l l l l ' l l<l l  l l l iMI iOl l  

3-4.4.5 The audible signal shall he responsive to faults 
O11 i . l nv  o t h e r  c i r c u i t s  t h a t  n l a v  i ) C c t l r  l )r ior to restoration 
of the ,silencing switch |o n o r | h a l .  

3-4.4.6 When <l ,dngle-wirvd c i l cu i l  is used t~) t 'OI/ l l l ' ( ' t  
the base radio trall~;l'Ilitler ~, w i ih  Ilqn~Hl' c~mti-~d unil~, in 
con/pl iancy wi lh  3 1.3.2( I ) )and (c), <n (<1) the wlr l 'd i l l  
cult  4|{all Iw ,;ulwr~i~ed. 

3-4.5 Test ing.  Test<, <lml insllecti~m<, ,d~all hc c~,n 
ducl,,'d in accordaiwe wi th Ihe alqHicahh' iequi r t 'n /em ~, ill' 
31 .5 .  

3-4.6 Records.  

3-,t.6.1 Genera l .  Record,, sllall be in<lili{t,lined in ac 
Coldane|' w i lh  t h e  alqHic<lble r u q u i r e n l t ' I H ' ,  o f  3 1 6 .  

3-4.6.2 Channe l s .  Records,H radio dispatchcli{annel~ 
and any associated wirel l  circuil'~, shall include: out l ine 
plan <, showin~ tr<ln<,mittel <, clmt rcceiver~,: d iagranls <if in. 
terc lmnecl ing off ice w i l in~ :  materials u<,ed, i lw lud iug  
t iadc l ialnt ' ,  manu lac tu re i ,  and vt'ar o f  t)urcha<,e or in 
<~tall<ltion. 

3-4.7 Electr ica l  W i r i n g .  Xh,l<ll l ic inter( onnection<, 
anti ott ier electrical w i r in  R sh<lll nll.,,t,l lhe provi<,ions ~H 
3 1.7 t h r o u g h  3 1.1 ? 

3-5 Radio  Dispatch Svstems - -  Fire Stations.  

3-5.1 [~]ach fire station <dlall have two> indcl )endenl  
facil i t ies tor receiving no i i f i ca l i ln /  f rom thu Conununic<i  
| ion (]('i ltt, l that re~poilse ~lt Il l( ' al)ll~.trattlS al/d i)t'rsOlllle] 
is expected, excepi ,is l )ern l i i ted in 3 7.3.<2. 

3-5.2 Visual ind ica l ion  ,,hall I)e provided to indic<lie 
tt~<li radio facil i t ies are in the "l:lil" posi l ion. 

3-5.3 Ai{i{ audih le signal device 'dlall l)e COllUccled t<l t lw 
dispatch chani { le l .  ~%rheli{ coded ',ignal<, ill'l{ + t i {a l l i qn i t t ( 'd  
l iver the radio ch i l l i / e l ,  the sign<ll<, ,d/all al<,o I)e graphical  
Iv recorded. 

3-5.4 When watch is ma in ta ined  at all times, in- 
s truments on all dispatch circuits shall he located in the 
vicinity of the watch desk. Alarm instruments  need not l)e 
locate(t elsewhere in the fire station except as necessary to 
alert all fire fighters. 

3-5.5 Means of acknowledging receipt of an a larm from 
the fire station to the operator shall he provided. The 
acknowledgement may be bv radio ( inc luding  that on ap- 
paratus when responding) or by metallic circuits, in- 
c luding depar tmenta l  telephone facilities. 

3-5.6 Alarms from the C o m m u n i c a t i o n  Center shall be 
automatical ly  received at fire stations. 

N()'t ' l~]: Vo i ce  al,trn/~, art" re( m d e d  in | Iv  ,it t i w  ( ] o m m u n i c . i t i o n  
( ] ( ' i l l (q .  

3-5.7 An audible  warning or alerting signal [typically a 
distinctive tone(s)] shall precede any alarm transmit ted 
by voice. 

3-5.8 For coded and graphic svstems, a permanent  
record and an audible  signal are required to indicate the 
receipt of  an alarm. The  permanent  record shall indicate 
the exact location from which the alarm is being re 
ceiw'd. 
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3-5.9 Facilities fi}r rec{'t}tion {}f alarms from the Coin- 
munica t ion  Center shall be installed where a house watch 
is constanth'  on {tutv, or he arranged t{} ah'rt ;ill t}ers{mnel 
wi th in  the iil-e starton pr{'mises. 

3-5.10 When watch is not mainta ined,  sufficient audi 
bh' devices shall be installed throughout the fir{" station to 
ensure that all members are alerted t{} alarms at any 
h{}ur.  

3-6 Radio  Dispa tch ing  - -  M o b i l e  E q u i p m e n t .  

3-6.1 The Communica t ion  (]enter shall be equipped for 
radio communica t ion  with fir{" apparatus.  

3-6 .2  All fir{" apparatus and other fire depar tment  
emergency vehicles shall be equipped with two way 
radios, FCC-type accepted or approved. 

3-6.3 A separate frequency shall be provided for 
fireground communicat ions  for jurisdictions or muhiple  
jurisdictions on the sam{, channel  receiving 2500 or more 
alarms fwr year, or when muhiple  jurisdictions share a 
common radio frequency. 

3-6.'t  M(lt)ih' radials ",ball Iw cquiptmd wi th <1 il ';,l l lslll i l 
indicatin,e, lamp. 

3-6.5 Spare tool)tie radio units shall he l i rm ided  for 
radio-equipped fire fi,~tuing a p p a r a i t l s  as follows: 

(a) A min i ruum of {ill{' spare uni t  for each inodcl i/ol 
d irect ly i1/terchangeabh,. 

(b) :\ i n i nhnu in  of (ill{' st)al-U un i i  t~u eath 2(i uuits in 
s e r v i c e .  

3-6.6 e%ll base stations and m()l)ih' ra{ti() transrnitt{ 'rs 
sh<tll he equiti l)(,(l wi th a c i i r r ier  {()ntr()l l i lner  I() (its<lille 
I h { '  t r a u s m i t t e r  in the event of ,i i n a l f t l i W t i ( ) n  c a u s i n g  il to 
r( 'main hl ; idvurtuuth '  on the air. 

3-6.7 T tw  jur isdict ion shall adopt a un i forn/  code for 
radio {t isl iatching. When i~<1oi1 • tt lan 011{" jur isdic i t ion is 
dispatched from <l single Communic ; i t io r l  C{' l l l{ 'r, or is in 
volved in rot l i im'  mu lua l  aid oper<ltiOl>, wi th othur 
jurisdict ions, the code shall he {' l l lnl l lOI/ for all jurisdic 
tious. 

3-6.8 There ~hall In, qual i f ied technical assist<in{{' 
avai lable for trouble analysis an{t repair ei ther I)v. in 
houst" p{,rsonn{,I or by til l outside COllti-{l(-t l n ; l i l l tU l l i l l l ( - ( '  
si'rvice wi th a l n a x i l n t l l / i  r {>npOl lS{"  t i lnc of 2 hours [l'Olll 
t ithe <it not i f icat ion.  

3-6.9 All fir{" vehicles ,lssigned to air{ 'raft c inergcncy 
responses shall also be equipped wi th  radios capal)h' of 
operat ing on the aircraf t  g round control  elnergcncy 
C}lan r l e l s .  

3-6.10 Mohih '  radios an{t associated equipment  shall be 
wetter resistant in accordance with MII, ST1) 810-C. 

3-6.11 When a data transmission funct ion is utili/cd, 
tool)tie radios shall have the al) i l i t ; '  to t ransmit  data 
w i thou t  d istor t ion al ld tht, equ i lmwn tsha l l  he (lusigned to 
e l lS{ i re  f u l l  d a t a  s l r e a n /  I i a l l S i l l i s b i O l l  i l l  f u l l  p r o v e r .  
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3-6.12 l fs<anni lL,  d dmi{{ 's arc used, they shall haxe ,in 
automatic priOl-itv h'atui-c whert.bv ilw ladM will rexerr 
to its prim,uv channel  aui~ml<ttic,dlv when the channel  is 
being usud. 5,{ anniug < { ~ ' Xr i ~ ~ ' S shall h'l\r{ ' ~l n]aimal lock 
i)osithm ttJ hwk the lcceivcr cm its primary chanlu'l .  No 
other lock positMn is iwrlnitled. 

3-6.13 Mobile radios shall be c<tpabh' ~t COlltinuotls 
tom. {oded sqtwlch (CI'CS). or c~lUtillU~Uls digital c~Med 
sqtlclci l  ((2I)(7S) Ol}{'t-ati~m t~l rudu{'c iututt'{'rula{'c 
all l]IIVilIIC( '  h,vcl. 

N() I t'] 1[ Ol)urat in'0 ' in s t anda rd  ~,qtic]< h sxstvms, ~ . { h ' d  
, ,quch h { iT i  u h r v  l/~ ~ ~ r I ~{ ' pa r t i a l l y  oi cOln ldetc lx  d isabh 'd ,  

3-7 Radio  Dispa tch ing  - -  Por table  E q u i p m e n t .  

3-7.1 This section applies to fire-fmrtat4e radio din'ices 
utilized as a part of a primary dispatch network. ] 'he  
criteria for similar devices used in miscellaneous services, 
including fireground operations, are found in 3-10.3. 

3-7.1.1 Portable radios shall conform to all FCC stan- 
dards and he of a type accepted or approved by the FCC. 

3-7.1.2 F i re -por tab le  radio equ ipmen t  shall he 
manufac tured  for the environment  in which it will be 
used. Equipment  shall be water resistant in accordance 
with MIL S I D  810 C. with size and construction making 
it capahle of one-handed operat ion. 

3-7.1.3 Fire-portabh" radio transceivers shall not be 
placed into transmit mode except by operator action on a 
mechanically guarded swit¢ h. 

3-7.1.4 Fire-portahle radio transmitters shall have, a 
carrier-controlled timer to disahle the transmitter  in the 
event of a lnal funct ion that causes the transmitter  to re 
main inadvertently on the air. 

3-7.1.5 Multiple-frequency fire radio transceivers shall 
be capable of changing channels whih" operators are 
wearing gloves. 

3-7.1.6 Single unit chargers fl~r fire f)ortahh ' radios 
shall be capable of charging fully while the radio is in the 
receiving mode. 

3-7.1.7 Batter',' chargers for portable radios shall auto- 
mari tal ly revert to main tenance  charge when ttw battery 
is fully charged. 

3 - 7 . 1 . 8  Battery chargers shall be capable of charging 
batteries independent ly  and externally of the portable 
radio unit.  

3 - 7 . 1 . 9  Spare batteries  shall  be m a i n t a i n e d  in suff ic ient  
quanti t ies to permit reliable operation of fire-portable 
radios. 

NO'I'I']- R<lpid charge  baucr ivs  and LhargcTs may be utdized 
to Icllucc quant i ty  of spare batteries nccdud. 

3 - 7 . 1 . 1 0  Fir{" portahle transceivers shall be capable of  
mult iple-frequency operation to enabh" a fireground 
radio network to he organized independent ly  of normal 
dispatch channels.  
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3-7.1.11 Fire-portable radios shall be capable of con- 
tinuous tone coded squelch (CTCS), or continuous digital 
coded squelch (CDCS). 

NOTE:  If opera t ing  in s tandard  squelch systems, cont inuous 
coded squelch circui try may be par t ia l ly  or completely disabled.  

3-7.1.12 When a data transmission function is utilized 
from fire-portable transceivers, the radio shall be capable 
of  transmitting data without distortion, and the equip- 
ment shall be designed to ensure full data stream 
transmission at full power. 

3-7.1.13 When utilizing fire-portable transceivers in a 
fire dispatch system, system design shall be such that a 
portable transceiver will be capable of operating properly 
within the dispatch area without the use of  mobile RF 
amplifiers. 

NOTE:  These requi rements  do not apply  to equ ipment  used 
for b iomedical  operations.  

3-7.1.14 If scanning devices are used, they shall have an 
automatic priority feature whereby the radio will revert 
to its primary channel automatically whenever the chan- 
nel is being used. Scanning devices shall have a manual  
lock position to lock the receiver on its primary channel. 
No other lock position is permitted, 

3-7.1.15 Radio pocket pagers powered by replaceable 
batteries shall indicate audibly before the battery is in- 
capable of operat ing the pager for alerting purposes. 

3-8 Telephone Dispatch Systems - -  Communicat ion  
Center. 

3-8.1 Genera l .  This section applies to a telephone dis- 
patch circuit when it is used as one of the dispatch circuits 
and satisfies the requirement in 3-1.3.2(e). 

3-8.2 Circuit Protection. 

3-8.2.1 General.  
3-8.2.1.1 The  protective devices shall be located close 
to, or be combined with, the cable terminals. 

3-8.2.1.2 Lightning arresters suitable for the purpose 
shall be provided. Lightning arresters shall be marked 
with the name of the manufac turer  and model designa- 
tion. 

3-8.2.1.3 All lightning arresters shall be connected to a 
suitable ground in accordance with NFPA 70, National 
Electrical Code. 

3-8.2.1.4 All fuses shall be plainly marked with their 
rated ampere capacity. All fuses rated over 2 amps shall 
be of the enclosed type. 

NOTE:  Fuses are not r ecommended  for conductors  enter ing  
fire stations. If  fuses are used, the',' must  have at least a 5 amp  
rating.  

3-8.2.1.5 Circuit protection required at the Com- 
municat ion Center shall be provided in every building 
housing Communica t ion  Center equipment.  

3-8.2.1,6 Each conductor  entering a fire station from 
partially or entirely aerial lines shall be protected by a 
lightning arrester. 

3-8.2.2 Communicat ion  Center. All conductors enter- 
ing the Communica t ion  Center shall be protected with 
devices, in the order named,  starting from the exterior 
circuit, as follows: 

(a) A fuse rated at 3 amps min imum to 7 amps max- 
imum and not less than 2000 volts: 

(b) A lightning arrester: 

(c) A fuse or other device, such as a heat coil, rated at 
not more than 1~ ampere:  or 

(d) Where the design of the system is such that  other 
type protection is necessary, the recommendat ion  of the 
manufac turer  shall be followed. 

3-8.2.3 Protection on Aerial Construction. 

3-8.2.3.1 At junction points of open aerial conductors 
and cable, each conductor  shall be protected by a light- 
ning arrester of weatherproof  type, or be suitably pro- 
tected from the weather. There  shall also be a connection 
between the lightning arrester ground and any metallic 
sheath and messenger wire. 

3 -8 .2 .3 .2  Aeria l  open-wi re  and  nonmessenge r -  
supported two-conductor  cable circuits shall be protected 
by a lightning arrester at intervals of approximately 2000 
ft (610 m). 

3-8.2.3.3 All protective devices shall be accessible for 
maintenance inspection. 

3-8.3 Supervision.  
3-8.3.1 To assure operability, wired circuits and devices 
upon which transmission and receipt of alarms depend 
shall, where required, be under  constant electrical super- 
vision to give prompt  warning of conditions adversely af- 
fecting operability. 

3-8.3.2 The power supplied to all required circuits and 
devices of the system shall be supervised. 

3-8.3.3 Trouble signals shall actuate a sounding device 
located where there is always a responsible person on 
duty. 

3-8.3.4 Trouble signals shall be distinct from alarm 
signals and shall be indicated by both a visual light and 
an audible signal. 

N O T E I :  Ti le  audib le  signal mav be common  to several super  
vised circuits and  or devices. 

N O T E  2: A switch fi~r silencing the audihle trouble si~la] is per- 
mi t ted  if the visual signal continues to operate until  the silencing 
switch is restored to its nomaal position. 

3-8.3.5 The audible signal shall be responsive to faults 
on any other circuits that may occur prior to restoration 
of the silencing switch to normal.  

3-8.4 Test ing.  Tests and inspections shall be con- 
ducted in accordance with the applicable requirements of 
3-1.5. 
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3-8.5 C i r cu i t  Construct ion and Arrangement .  

3-8.5.1 Circuits shall I)(' (onstr t tc ted and arr i tnged in 
acc()rdance wi th the pr()visions (if 3-1.7. 

E x c e p t i o n  The,w [)roz,I);Ion.s shall not a/)plV wh('#l c/r 
Clzl'lr~) i5 provMcd by a public utditv (m a lea,w basis 

3-8.5.2 ( ) ther  signal wires under COlltr()l (if tlu, u t i l i t y  as 
the agen(y responsil)le for  l i la i i i l ( . i la l l ce  (if th(' system ilia,,' 
he installed lit th(' same (able wi th fir(" alarm wires. The  
dispatch circuits shall he well ident i f ied its eln(.rg('llCy cir- 
cuits at all points that inav h e  exposed t() i l l , l i l l te l la l lC( '  

p e r s ( ) t l n e l .  

3-9 T e l e p h o n e  Dispatch Systems - -  Fire Stations. 

3-9.1 E q u i p m e n t  in Stations. 

3-9.1.1 Each fit(' stati<in slIall have facilities [or receiv 
ing not i f icat ion from |tie Commur i ica t ion  Center that 
response of the app</ralus and personnel is exp('cted. 

3-9.1.2 Voice A m p l i f i c a t i o n .  The  telephone dispatch 
circuit shall be equ ipped  with a h)udspeaker(s) at the fire 
stat ion for receipt (ff fir(' a larm tnessages. 

3-9.1.3 The  dispatch circuit  shall tie ,lrrcinged t o a u t o  
ma t | t a l ly  provide an audible  warning or a ler t ing signal 
[typically a distinctive tone(s)| over the hiudst)eaker pri(ir 
to transmission of ill] a l a r m  n l e s s a g e .  

3-9.1.4 The  dispatch circuit slIall Iw ar ranged  for 
acknowledgement  of messages hv removing the handset 
in the fir(" station, which au tomat ica l ly  rein(Ires the 
loudspeaker(s) from the circuit.  

3-10 C omm erc ia l  T e l e p h o n e s  - -  Fire Stations.  

3-10.1 Gene ra l .  hl addi t ion to the required dispatch 
circuits and receiving equifiment,  comnaercial te lephone 
facilities shall lie provided and shall meet the re- 
quirements  of this section. 

3-10.2 There  shall he a telephone at each fire station. 

3-10.3 Where  there is no other  rnt, ans of voice coin- 
municat ions  with fire stations, the telephones at fire sta 
tions shall be a r ranged  so that they (armor be called bv 
the public,  except:  

(<l) Th rough  a common switching point  in the Corn 
munica t ion  Center,  or 

(b) Where  there is only one fire station in the commun-  
it,,'. 

N O T E '  "1 his is no l  m e a n t  to a p p l y  (o the  o f t i ce  o f  ( t i t  + c h i e f  and  
o t h e r  t'X('('LIIIVU o f t i cers  or  to the ('~{)II lII/Ull it 'AtLI)II Cu l l l { ' l  wh i ch  
l l laV be hot lst 'd l l i  ,1 f i re  St<lliOli. 

3-11 Other  Aler t ing  Faci l i t ies  - -  Vo lunteer  and Off-  
Shift  Fire Fighters.  

3-11.1 T e l e p h o n e  Ci rcu i t s .  

3-11.1.1 A separa te  tie circuit shall be provided from 
the Communica t ion  Center  to the telephone central  of_ 
fice for a telephone group aler t ing system. 
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3-1 1.1.1.1 The  tie c i rcu i t  sit<ill not I:le used for al iv other 
purpose or funct ion than its intended purt)oses in a 
telepl ione group aler t ing system. 

3-11.1.1.2 The  tie circuit  stlall be supervised with visual 
and audible  a larms in accordance  with 3 2.6. 

3-11.2 A l e r t i n g  Faci l i t ies .  

3-11.2.1 When  outside ah ' r t i ngdev ices  are used to in 
dicate a fire a la rm they siaall be suitably located for alert  
ing all availahh" fire depa r tmen t  members .  

3-11.2.2 When  coded aler t ing devices are not operable  
at speeds of at least one ac tuat ion  per second, a special 
opera t ing  circuit  shall he t)rovided. Three  or four rounds 
of coded signals are required where outside aler t ing 
devices are opera ted  for summoning  fire fighters. 

3-11.2.3 Teh 'phone  or other  a ler t ing facilities shall be 
l)rovidcd for a ler t ing all availal)h" fit(' d epa r tmen t  
meml)ers. Where  radio  aler t ing receivers are emph)yei | ,  a 
secondary power sut)ply shall he provided for eacli uni t .  

N ( ) ' [  I'." Stir It [ ac i l i t a ' s  n t ' cd  not  a+. tua tc  ,tit ot t ts t t tc  a h ' i t i n g  
({('V]( 1' 

3-11.2.4 Electrical power essential for operat ion of alert- 
ing devices shall meet the requirement of 3 1.4. This shall 
include power for control equipment  such as relays, 
timers, coders, etc., and where required, for operat ion of 
the alert ing device itself. 

3-11.2.5 Compressed air ah,r t ing devices shall have a 
distinctive tone: if coded,  the dura t ion  of the blast shall 
be neither less than 1/9 second nor longer than I lA 
secomls with sih'nt intervals of 1 to 1 [~ times the bhtst. 

3-11.2.6 Storage tanks shall comply w i thASMEspec i f i -  
cations for unfired pressure vessels and be equipped  with 
<l safety relief v,tlve. Size slIall he such that,  at 85 percent  
of normal  pressure, eight times the largest number  of 
blasts assigned to any box can be sounded but not less 
than 50 blasts. 

3-11.2.7" Compressors shall have sufficient capaci ty  to 
fill s torage tanks to normal  pressure within 30 minutes.  
Piping of ferrous mater ia ls  shall he provided with ade- 
quate  scale traps, accessible for ready cleaning.  All pip- 
ing shall be a r ranged  to permit  instil,orion and repair .  

3-11.3 Misce l laneous  Radio  Devices .  

3-11.3.1 When  radio  home aler t ing receivers, hand- 
held units, pocket pagers, and simihlr radio  devices arc 
used to receiw" fire alarms,  or are use/t on the f i reground,  
they shall conform to the following requirements:  

3-11.3.2 F i r e -po r t ab l e  rai | io  equ ipmen t  shall be 
manufac tu red  for the environment  in which it will be 
used. Equipment  shall be water resistant in accordance  
with MIL STD 810 C, with size and construct ion making  
it capable  of one-handed  operat ion.  

3-11.3.3 Fire por table  radio transceivers shall not be 
place/t into t ransmit  mode except by ()perator action on a 
mechanica l ly  gua rded  switch. 

1988 Edition 



1221 26 P U B L I C  F I R E  SERVICE C O M M U N I C A T I O N  SYSTEMS 

3-11.3.4 Mul t iph ' - f requency  f i re- radio  transceivers 
shall be capable  of changing  channels whih" operators  are 
wearing gloves. 

3-11.3.5 Single unit chargers fi~r fir{" t)ortable radios 
shall be capable  of charging  fully while the radio is in the 
receiving mo(le. 

3-11.3.6 Radio pocket pagers powered bv replaceabh" 
batteries shall indicate  au(liblv before the bat tery is in- 
capab le  of opera t ing  the pager  for a ler t ing purposes. 

3-12 Computer-Aided Dispatch Systems (CAD). 
3-12.1 General. 
3-12.1.1 Fir(" service d ispa tching  entities employing 
Compute r -Aided  Dispatching Svstems (CAD) shall have 
qual i f ied technical  assistance availahle for t rouhle 
analysis and repair  1)v in-house personnel or bv au thor  
ized outside contract  ma in tenance  services. 

3-12.1.2 Where  a CAD system is used for fire service 
dispatch operat ions,  manua l  back up facilities shall he 
provided and readily avai lable for use in the event of 
probh 'ms with or failure of the CAD system. 

3-12.1.3 Support Dispatch Information. There  shall 
be an up- to-da te  hard  copy file of stored informat ion 
located on tiT(" premises to support  the dispatch system 
should the CAD system fail. 

3-12.1.4 Dispatch Capabilities. The instal lat ion of a 
CAD system in fire service d ispa tching  shall not negate 
the requirements  for a second dispatch system. The  re 
qui rements  associated with the tyl)e of sec(mdarv system 
selected for use, such as radio,  teh'type, or wire, shall 
cont inue to be met.  

3-12.1.5 ] ' he  CAD Systems shall be dedica ted  p i eceso f  
equ ipment  whose use serves only to enhance fire services 
d ispa tching  operat ions.  The  use uf these compute r  
systems to serve unre la ted  services or other  depar tmen t s  
shall be prohibi ted .  

Exception. When dispatching operations are of a com- 
bined public service nature, the computer system can be 
used lointly providing that an automatic control function 
z~ installed in the dispatching control console positions 
allowing the operator control override 0/ all agents, dz} 
patching for  the purpose off &}patching priority trafific 
Any emergency that, in the ludgment Off the operator in 
charge, is categor&ed to be life-threatening shall take 
precedence over all other traf[gc in a combined dzXpatch 
communications center ushzg a shared computer system. 

3-12.2 Classification of Systems. CAD systems in fir(" 
communica t ions  services shall be categorized as Class 1, 
Class 2, and Class 3. 

3-12.2.1 A Class 1 CAD System shall be one in which 
computer  technolo~,  and equipment  selects and dis- 
patches fir(" service personnel and equipment .  The  system 
shall be redundant  and shall provide automat ic  switchover 
in case of failure of the p r imaw operat ing Central  Process- 
ing Unit (CPU) and shall transmit and receive da ta  trans- 

missions from fire stations, other adminis trat ive sites. ,m(t 
mobile vehicles operated hv the fir(' ( tcpartmellt .  

3-12.2.2 A Class 2 CAD Svnt('m shall he ore, in which 
{(mq)uter techn(il(Ny an{l equ ipment  is use{t in the Corn 
munica t iun  Center  in st|t)port (,f d i spa tch ing  ot)erations. 
The  svstem shall he r('{tt|1|dant and shall t ransmit  and 
receive da ta  transmissions from fir{" stations, other  ad- 
ministrat ive sites, and mobile  vehicles opera ted  hv the 
fire de tmrtment .  

3-12.2.3 A Class 3 CAI)  Svstem shall be one in which 
comf)uter techn(dogy is used as a supt)ort funct ion to fire 
service d ispa tching  and is l imited pr imar i ly  to status an(t 
logging informat ion.  

3-12.3" Class 1 CAD System. 
3-12.3.1 Gene ra l .  The  CAD svstem shall he an in- 
tegra ted  system of computers ,  consoles, C R T  kevhoard 
terminals ,  moni tor  displays, printers,  local an{t remote 
adminis t ra t ive  terminals ,  (tata bases, and comlmte r  soft- 
ware. The  CAD system shall t)e cat)able of in terfacing 
with other  related systems (i.e.,  teh 'phone,  911, fire 
a la rm,  etc.).  

l ' h e  function of the Class 1 CAD System is to: 

(a) Pr()cess emergency calls for service, handle  peak 
call loads, select units for assignment to calls an(t ensure 
that  the op t imum units are selected, f)rovide the initial 
a ler t ing and d ispa tch  c~mmmnicat ions to assigned units 
an(l provide them with all necessary informat ion ,  provide 
unit status moni tor ing,  and suppor t  direct  entry of status 
inf()rmation from the field. 

(b) Provide automate{t sut)f)ort to the moni tor ing  and 
n lanagemen t  of in f)rocess inci(lents. 

(c) Provide detaile(t an(t accura te  records o1 all opma-  
lions in at formal  sui table for (() ,nputer  analvsis. 

3-12.3.2 Auxil iary Power. 
(a) Compute r  hardware  equ ipmen t  located at the 

communica t ions  center  shall have instal led and opera-  
t ional an on-lira" uninterruf) tahle  power supply (LIPS) 
system of sufficient output  to provide constant  opera t ing  
p{~wer for the {onq)uter  equi l )ment  being used for a 
t)eriod of t ime sufficient t() allow for manua l  or au tomat i c  
t ransfer  from the publ ic  service AC power to localized 
auxi l iary AC power. Capaci ty  of the UPS system dur ing  
emergencies  shall be consistent with the requi rements  
deta i led in 3-1.4. However, in no case shall the capaci ty  
be less than four (4) hours. 

3-12.3.3 Computer Systems Requirements. 
3-12.3.3.1 The  following pe r fo rmance  requi rements  
art" provided as a m i n i m u m  in equ ipmen t  selection and 
system design. 

(a) The  system shall a c c o m m o d a t e  the call volumes 
and other sizing pa ramete r s  required by the author i ty  
having ,jurisdiction. 

(b) T h e  system shall  p rov ide  the o p e r a t i o n a l  
capabi l i t ies  required bv the author i ty  having jur isdict ion.  

(c) T h e  system response time, full load, measured  
from the time a console opera to r  completes  a keyboard  
entry to the complet ion  of the re turn of the system 
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response to the C R T  screen, shall not exceed five (5) 
seconds. 

(d) Reliabil i ty of the CAD system shall he such that  the 
probabi l i ty  that  the system is fullv funct ional  shall he not 
less than 99.9 percent of the time. and that the proba 
bilitv nf the system being par t ia l ly  opera t ional  98 t)ercent 
of the tim{,. 

(e) The  CAD system hardware  shall he configured so 
that failure of any single device shall not disable the 
system. 

3-12.3.3.2 Comi)uters shall meet app l icab le  al)proved 
code requirements  such as the Electronics Industries 
Association (EIA) tmhlicat ions listed in 5-1.2.2 and other  
such requirements  associated with good engineer ing and 
manufac tu r ing  practices. 

3-12.3.4 Applications Software and Data Base Sup- 
port. 

3-12.3.4.1 The  CAD system apt)l ications shall be writ- 
ten in a s t ructured p rog ramming  language.  The  software 
shall be modular ,  fully documented  in the source code. 
and shall be des igned and implemented  in accordance  
with the accepted s tandard  of software engineering.  

3-12.3.4.2 The  CAD system appl icat ions  shall run 
under  the overall control  of a s tandard  opera t ing  system. 
The  opera t ing  system shall include suppor t  functions and 
features as estahlished bv the author i ty  having jurisdic- 
tion. 

3-12.3.4.3 The  da ta  files shall be ma in ta ined  and up 
da ted  in an on-line interactive mode,  general ly using ad- 
ministrat ive C R T  terminals.  A set of opera tor  com- 
mands,  da ta  entry screens, and related software shall be 
provided to suppor t  the on line upda te  t ransact ions fnr 
all user-modif ied files. 

3-12.3.5 Computers. 
3-12.3.5.1 The  CAD system shall be based on two iden- 
tical CPUs, designated A and B. 

3-12.3.5.2 The  mass storage conf igura t ion  of CPUs A 
and B shall main ta in  r edundan t  copies (mir ror  images) of 
all cri t ical  CAD on-line files, and  shall provide protect ion 
from de t r imenta l  effect from failure or main tenance  
outage of any single disk, tape drive, or device control ler:  
shall permit  connect ion of any device to the CPU in 
dependent ly  of the other  devices: and shall he au tomat i  
cally reconfigurable  under  software control.  

3-12.3.5.3 Central Processing Units (CPUs). 
3-12.3.5.4 The  two CPUs shall be identical  processors. 
Each processor shall be initially equ ipped  with sufficient 
real main  memory  and I, 'O capaci ty  to suppor t  all of the 
software functions and meet the per formance  re- 
quirements .  The  processors shall include the following 
features: 

(a) Automat ic  boots t rap  loader  

(b) T ime  and da te  capabi l i ty  

(c) P rog rammab le  interval t imer  

(d) Power-fail recovery capabi l i ty .  
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3-12.3.5.5 The  on-l ine CAD svstem CPU shall con- 
tinuously moni tor  its perif)heral devices and interfaces for 
equ ipment  failures, device exceptions, and timeouts.  
Upon detect ion of a failure,  the CPU shall perform anv 
approt) r ia te  reconf igurat ion (e.g.,  br ing the hack-up  disk 
on-line or transfer control  to the back up CPU) and shall 
queue not if icat ion messages to the SUl)ervisor and CPU 
console terminal .  

3-12.3 .5 .6  T h e  hack-u f) CPU shall cont inuouslv  
moni tor  the opera t ion  of the nn-line CPU hy means of 
periodic inquiries requir ing  positive acknowledgements .  
In the event of a negative acknowledgement  or t imeout ,  
the back-up  CPU shall immedia te ly  seize the on-line 
disk(s) and per ipherals ,  and assume the opera t ion  o f  the 
on line CAD applicat ions.  

3-12.3.5.7 In addi t ion  to the requirements  of 3-12..t.1, 
the opera tor  shall have the capabi l i ty  to manua l ly  ini t iate 
CPU switchovers and per iphera l  device reconfigurat ions 
and reassignments bv means of opera t ing  svstem com- 
mands  at the CPU c('msole terminal(s),  

3-12.3.5.8 Console Terminal. Each CPU shall have its 
own dedica ted  console terminal .  The  terminal  shall in- 
c lude an opera tor  kevhoard and a pr in ter  for a hardcopy  
log of comt)u te r -opera tor  messages and transactions.  

3-12.3.5.9 Storage Network. 
3-12.3.5.9.1 Disk Uni t s .  The  CAD svstems shall pro- 
vide on-line storage for programs and da ta  to meet all of 
the functional  and per formance  requirements ,  hut in no 
case shall there he less than one disk unit per  CPU. 

3-12.3.5.9.2 Mass Storage Unit. Sufficient capaci ty  
shall be provided for storage of a m in imum of 100 days o'f 
history log data .  

3-12.3.6 Dispatch Screens and Function Keyboards. 
3-12.3.6.1 There  shall be not less than one C R T  screen 
and keyboard  for each CPU installed. 

3-12.3.6.2 There  shall be not less than one C R T  screen 
and keyboard  for each call taker dispatch position. 

3-12.3.6.3 There  shall be not less than one spare C R T  
screen and keyboard  avai lable on the premises fnr im- 
media te  change out for every three opera tor  positions, or 
por t ion thereof, up to a m a x i m u m  of three spare C R T  
screens and keyboards.  For the purpose of this section, 
any a d d i t i o n a l  a d m i n i s t r a t i v e  C R T  screens and 
keyboards  over and  above those required for d ispa tching  
positions and not considered essential to the d ispa tching  
of emergencies may be considered as spares. 

3-12.3.6.4 CRT Screens. 
3-12.3.6.4.1 The  C R T  display shall have a low- 
resolution graphics  capabi l i ty ,  suitable for at least the 
par t i t ion ing  of the screen with boundary  lines and the 
display of simple map  and floor plan line drawings.  

3-12.3.6.4.2 The  C R T  screen size shall have the capac-  
ity to display the informat ion  required by the author i ty  
having jurisdict ion.  
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3-12.3.6.4.3 Characters shall be displayed in a manner  
acceptable to the authority having jurisdiction (i.e.. 
bright and dim intensities, blinking, blanking, reverse 
video, or color). Display intensities shall be operator ad- 
justable from completely dark to maximum CRT 
brightness. All characters shall be easily visible in a nor- 
mally lighted room. The C R T  display shall be stable and 
jitter free. Characters shall have a uniform appearance 
on all parts of the screen. 

3-12.3.6.5 Keyboards. 
3-12.3.6.5.1 A kevboard shall be provided at each 
operation position. The  keyboard shall be capable of c o n  
trolling all CAD operational functions as well as all CRT 
displays associated with the specific operating position, 

3-12.3.6.5.2 The  keyboard design shall prevent 
malfunction due to key "bounce,"  simultaneous closure 
of multiple keys, or spillage of consumable liquids. The 
keys shall be formed to prevent dirt and dust from 
obliterating the legends. 

3-12.3.7 Printers. 
3-12.3.7.1 The CAD system shall include printers for 
dispatching, logging, and administrative utility func- 
tions. 

3-12.3.7.2 All printers shall be interchangeable and 
logging or utility functions shall be assignable to any 
printer under  system control. 

3-12.3.7.3 The authority having jurisdiction shall 
determine the following min imum characteristics: 

(a) Print speed 

(b) Maximum adjustable form size 

(c) Total  number  of copies 

(d) Weight of paper stock. 

3-12.3.8 Informat ion  Transmittal .  Data communica-  
tions systems, interfaced with the CAD system, shall pro- 
vide digital communicat ions  between the CAD system 
remote fire stations, administrative sites, and mobile fire 
depar tment  vehicles, at a rate not less than 600 baud. 

3-12.3.8.1 Where RF, wired circuitry, or a combina- 
tion thereof is used, each method used must meet all ap- 
plicable requirements in this s tandard for the use of RF 
transmission or wired circuitry as a primary method of 
fire service dispatching. 

3-12.3.8.2 The transmission of computer  information 
to mobile equipment  or fixed locations associated with 
fire and rescue operations shall be in accordance with 
Federal Communicat ions Commission (FCC) approved 
radio frequency channel use for the particular type of se r  
vice being used. 

3-12.3.8.3 The message formats shall be defined by the 
authority having jurisdiction. 

3-12.3.9 T i m e  Synchron iza t ion .  The CAD system 
CPU clocks shall be continuously synchronized. 

3-12.3.10 Remote Data Terminals  (RDTs).  
3-12.3.10.1 General .  

3-12.3.10.1.1 The CAD system shall initialize the data 
communicat ions by means of an "all call" message (or 
series of messages). The  "all-call" shall accomplish at 
least the following functions: 

(a) Display a "system is up" message. 

(b) Download forms not permanently stored at all 
RDTs. 

(c) Poll terminals to request current status and update 
CAD status files and displays accordingly. 

3-12.3.10.1.2 CAD system transmissions to RDTs shall 
be as follows: 

(a) Emergency messages shall take priority and be i m  
.mediately indicated and printed if printers are included 
in the system. 

(b) After transmission of a message, the RDT shall 
acknowledge by both automatic  and manual  means. The  
R D T  shall transmit automat ic  ackowledgement in- 
dicating that it has received and stored the message. A 
manual  acknowledgement shall indicate that the field 
personnel have viewed the message and are taking a p  
propriate action. 

(c) Failure to receive an automatic  or manual  
acknowledgement from the R D T  shall cause a notifica 
tion on the originating operator C R T  screen in the Com- 
municat ion Center. 

(d) RDT display shall not be automatical ly updated.  
DispJays shall be configured to indicate that a message is 
wamng.  (See Section 3-12.3.) 

3-12.3.10.2 The RDT terminals shall meet all re- 
quirements set forth in the EIA Standard RS-374-A, 
Land Mobile &gnaling Standard, dated March 1981. 

3-12.3.10.2.1 The  RDTs shall be interchangeable,  such 
that any R D T  can be installed in any vehicle or fixed 
location. The R D T  shall connect to its associated radio 
transceiver by a plug-in locking-cable assembly. 

3-12.3.10.2.2 The RDT keyboard shall provide the 
ability to perform all functions as required by the a u t h o r  
ity having jurisdiction, while keeping keystrokes to a 
minimum. The  terminal shall provide one keystroke 
operat ion for unit status reporting functions. The  ter- 
minal shall display information with min imum use of 
mult ipage display. 

3-12.3.10.2.3 The RDTs shall have manual  controls 
mounted  on the unit for: 

(a) Display intensity 

(b) Audible alarm volume 

(c) Alarm test 

(d) Power on/off .  The power on /o f f  shall include 
visual indication that the unit is energized, 

3-12.3.10.2.4 The RDTs shall activiate both audible 
and visual indication of incoming messages. Audio alarm 
shall be of sufficient volume to overcome ambient  noise 
levels as determined by the authority having jurisdiction. 
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3-12.3.10.2.5 The  RDTs shall have a last in first out 
feature which shall allow the user to recall the last 
message t ransmit ted  or received. 

3-12.3.10.2.6 Each RDT shall have an indivi(lual ad- 
dressing identifier,  and shall be cat)able of r eceMng 
single, group,  or all-call messages. The  R D T  terminal  
address identif ier  shall be au tomat ica l ly  t ransmi t ted  
through the control CPU(s) for each message. 

3-12.3.10.2.7 The  RDT shall cont inuously dist)lay both 
current  unit and terminal  status. 

3-12.3.10.2.8 The  R D T  shall display current  unit  status 
as de te rmined  by the author i ty  having iurisdiction. 

3-12.3.10.2.9 The  R D T  shall display current  status and 
shall include the following: 

(a) Transmitter Keyed Indicates a message sent bv 
the RDT is current ly  -being t ransmit ted .  

(b) Message Received Indicates  the last transmis- 
sion has been correctly received by the Comlnunica t ion  
Center.  

(c) No Ack/Fail Indicates a transmission was not 
received after a p rede te rmined  number  of retransmis- 
sions. 

(d) Channel Busy Indicates  that the terminal  can- 
not t ransmit  due to other  traffic on the frequency, and 
the message will be sent as soon as the frequency is ch'ar: 
no manua l  retransmission is necessary. 

(e) Message Waiting Indicates  that  a new message is 
wait ing to be sent to the terminal  and the opera to r  must 
c lear  the page to allow the message to be accepted.  

(f) Ack Required Indicates  that  a manua l  
acknowledgement  by the opera tor  of a receiw'd message 
is required.  

3-12.3.10.3 Keyboard Design. 
3-12.3.10.3.1 The  te rminal  shall be equipt)ed with an 
a lphanumer ic  keyboard  that  meets the requirements  of 
3-12.3.10.2. 

3-12.3.10.3.2 If the keyboard is de tachable ,  the bo t tom 
shall have a non skid surface to prew.nt the unit  from 
sl iding if placed on a sl ippery surface. 

3-12.3.10.4 The  RDTs shall not require  current  to 
main ta in  p r o g r a m m e d  functions when the l)ower to the 
unit  is turned off. 

3-12.3.11 Display Functional Requirements. 
3-12.3.11.1 The  display size shall have the capaci ty  to 
present  the s t ipulat ion informat ion as required by the au- 
thori ty having jurisdict ion.  

3-12.3.11.2 Characters  shall be displayed in manne r  ac- 
ceptable  to the author i ty  having jurisdict ion,  (i.e.,  br ight  
and  dim intensities, blinking, blanking,  reverse video, or 
color). Display intensities shall be cont inuously var iable  
by the opera tor  from completely dark to m a x i m u m  
brightness.  All  characters  shall be easily visible in 
dayl ight  condit ions.  The  display shall be stable and j i t ter-  

free. Characters  shall have a uniform appea rance  on all 
parts  of the screen. 

3-12.4" Class 2 CAD System. 
3-12.4.1 Compute r s .  The  min imum s tandards  re- 
quired in a Class 1 Fire Service CAD system shall apply.  

Exception No. 1: The CAD system shall be based on 
two identical CPUa. 

Exception No. 2: Computers used in a Class 2 system 
shall not be required to have complete redundancy. 

Exception No. 3: Automatic switchover shall not be re- 
quired as a standard; however, a /ault detection system 
shall be employed to detect computer failure and to 
subsequently alert the control consoh' by vt~ual and audio 
t T l c a l l s .  

3-12.4.2 Console Equipment. The  m i n i m u m  stan- 
(lards conta ined  in 3-12.3.3 for Class 1 fir(, service CAD 
systems shall apply.  

3-12.4.3 I n f o r m a t i o n  T r a n s m i t t a l .  The  min imum 
s tandards  conta ined in Class 1 fire service CAD systems 
shall apply.  

3-12.5" Class 3 CAD System. 
N ( ) T E .  (],ml[)utcr~, m a v  b r  of a rnicroploccs~,or type. (ir lare, r r .  
wi th  l i lni tcd s to rage  and InClnOlV ( 'apa(l tV.  

3-12.5.1 Redundancy  capabi l i t ies  shall not be required 
in a Class 3 system. 

3-12.5.2 One master  hardcopy pr in ter  for logging pur- 
poses shall be required.  Program entry changes shall not 
be required to have protected c o m m a n d  entry code. 
Priority override shall not be a requi rement .  

Chapter 4 Public Reporting Systems 

4-1 Fundamental Requirements of Public Alarm Re- 
porting Systems. 
4-1.1 General. 
4-1.1.1 When  implemented at tile option of the munici- 
pality, a fire a la rm report ing system shall be designed, in- 
stalled, operated,  and mainta ined  to provide the maxi- 
mum pract icable  reliability for transmission and receipt of 
fire alarms. 

4-1.1.2 All signal t ransmit t ing and processing equip- 
ment  installed in accordance with this chapter  shall be 
listed and labeled for the protective signaling purpose for 
which it is used. 

4-1.1.3 Transmission of Other Signals.  It is permissi- 
ble for a public  service report ing system to be used for the 
transmission of other signals or calls of a public emergency 
nature,  provided such transmission does not interfere with 
the transmission and receipt of fire alarms. 
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4-1.1.4 T y p e  A A l a r m  System. A Type A System is 
permissible in anv size municipal i ty or area. A Type A 
Svstem shall be provided when the number  of emergency 
calls from boxes exceeds 9500 per year, or where the 
number  of all alarms required to be retransmit ted over 
the dispatch circuits exceeds 2500 per year. 

N ( ) I E  When a Type A Svslem. is required, automatic  
retransmission of alarms fi-om boxes bv use of electronic equip- 
merit is permissible, olalv ff the folimving requirements arc 
satisfied: 

(a)  Reliable facilities are provuled for the automatic  receipt, 
storage, retrieval, and rctran~mission of Mamas in the order 
received, and 

(b)  Override capabili ty shall be provided to the c~perators so 
that  manua l  retransmission and. dispatch are instantly available. 

4-1.1.5 Any portion(s) of a fire a larm report ing system 
used to effect the auxiliarized protection of a structure or 
mult iple of structures, shall be listed and labeled as com- 
pliant  with NFPA 72B, Standard for the Installation, 
Maintenance, and Use o[ A uxib?zrv Protective S(gnah'ng 
Systems ]or Fire Alarm Service. Unless otherwise directed 
bv the authori ty having jurisdiction, any init iat ing 
devices and control units interconnected to the fire a larm 
report ing system shall be listed and labeled for the pro- 
tection purposes for which they are used. 

4-1.2 Management  and Maintenance .  

4-1.2.1 The  system shall be under  the control  of a 
responsible munic ipa l  employee.  

4-1.2.2 A complete  record shall be kept  by the 
munic ipa l i ty  of all test and a la rm signals, all circuit  inter- 
rupt ions  and observations or reports  of appa ra tus  failures 
or derangements ,  and  all seriously abnorma l  or defective 
circuit  condit ions indica ted  by test or inspection; these 
records shall include the da te  and t ime of all occurrences.  

4-1.2.3 When  main tenance  is provided by an organiza- 
tion or person other  than the munic ipa l i ty  or its 
employees,  complete  wri t ten records of the instal lat ion,  
main tenance ,  test, and  extension of the system shall be 
forwarded  to the responsible munic ipa l  employee as soon 
as possible. Notice of fai lure and restorat ion of service 
shall be made  immedia te ly  to the responsible munic ipa l  
employee.  

4-1.2.4 Main tenance  by an organizat ion or person 
other than  the munic ipa l i ty  or a munic ipa l  employee 
shall be by writ ten contract ,  guaran tee ing  per formance  
acceptable  to the au thor i ty  having jurisdict ion.  

4-1.3 E q u i p m e n t  and Insta l lat ion .  

4-1.3.1 All devices and equ ipment  constructed and in- 
stalled under  this s t andard  shall be suitable for the pur-  
pose for which they are in tended.  

4-1.3.2 All systems shall be instal led in a workmanl ike  
manne r  in accordance  with the established practices and 
appl icab le  requi rements  of this s t andard .  

4-1.3.3 All the devices shall be designed to funct ion 
under  the cl imatic  condit ions to which they are exposed. 

4-1.3.4 Means for transmission of a larms by the publ ic  

shall be conspicuous and readily accessible for easy opera-  
tion. 

4-1.3.5 Upon comple t ion  of a system instal lat ion,  a 
funct ional  acceptance  test of  the ent ire  system shall be 
made  in accordance  with the requ i rements  of the author-  
ity having jur isdict ion.  In no case shall opera t iona l  func- 
tions tested be less than  those s t ipula ted  in the app l icab le  
port ions of  this s tandard .  

4-1.3.6 All appa ra tus  shall be restored to normal  condi-  
tion as p rompt ly  as possible after  each test or a l a rm in 
which the appa ra tus  funct ioned.  

4-1.3.7 All devices and instruments ,  the fai lure of 
which would adversely affect the opera t ion  of the system. 
shall be moun ted  on noncombus t ib le  bases, pedestals,  
switchboards,  panels, or cabinets.  All mount ing  shall be 
of such design and construct ion that  all components  will 
be readi ly accessible. 

4-1.3.8 Wires on switchboards  shall not be smal ler  than 
No. 24 AWG.  Unsuppor ted  wires and wires subject  to 
v ibra t ion  shall be not less than No. 18 AWG.  The  outer  
covering over the insulation of such wires, or the insula- 
t ion itself if no outer  covering is present,  shall be f lame 
re t a rdan t  and  moisture resistant.  

4-1.3.9 Equ ipmen t  shall be so designed and installed 
that  is shall be capab le  of pe r fo rming  its in tended func- 
tions in a range of 85 percent  through 110 percent  of 
ra ted voltage. 

4-1.3.10 The  opera t ion  of the system shall not require  
the use of a g round  for any norma l  funct ion.  Circuits ex- 
t ending  outside the Commun ic a t i on  Center  shall normal-  
ly test free of grounds.  This shall not prohib i t  the use of 
the g round  to ensure funct ioning under  a b n o r m a l  line 
condit ions,  provided such use would not prevent  recep- 
tion or transmission of a signal under  normal  condit ions 
if the circuit  was accidental ly  g rounded .  

4-1.3.11 All g round  connect ions to equ ipmen t  shall 
comply with the requi rements  of NFPA 70, National 
Electrical Code. 

4-1.4 P u b l i c l y  Accessible Fire A l a r m  Boxes. 

4-1.4.1 General .  

4-1.4.1.1 Publicly accessible boxes shall be recognizable  
as such in all municipal i t ies .  Boxes shall have instruct ions 
for use plainly marked  on its exter ior  surface. 

4-1.4.1.2 The  opera t ing  device shall be readily 
avai lable  and of such design and so located as to make  the 
me thod  of its use apparen t .  

4-1.4.1.3 Publicly accessible boxes shall be as con- 
spicuous as possible. The i r  color shall be distinctive. 

4-1.4.1.4 A publ icly accessible box shall be visible from 
all direct ions insofar as is possible. A wide band  of 
dist inctive colors visible over the tops of parked cars, or 
adequa te  signs when complete ly  visible from all direc- 
tions, shall be appl ied  on suppor t ing  poles. 
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4-1.4 .1 .5"  Indica t ing  lights of a distinctive color, visible 
for at least 1,500 ft (460 m) in all directions,  shall be in- 
s tal led over publicly accessible boxes in mercant i le  and  
manufac tu r ing  areas. The  street light nearest  the box, 
when equ ipped  with a distinctively colored light, shall be 
acceptable .  

4-1 .4 .1 .6  
users shall 
effectively 

Box cases and parts  at any t ime accessible to 
be of insulat ing mater ia ls  or pe rmanen t ly  and 
grounded.  

4-1.4.1.7 All g round  connections to boxes shall comply 
with the requirements  of NFPA 70, National Electrical 
Code. 

4-1.4.1.8 Boxes shall be securely moun ted  on poles, 
pedestals,  or s t ructural  surfaces as d i rec ted  by the author-  
ity having jurisdict ion.  

4-1.4 .2  Des ign  of Boxes. 

4-1.4.2.1 Boxes, when in an abnormal  condi t ion,  shall 
leave the circuit  usable.  

4-1.4.2.2 Boxes shall be designed so that  recycling will 
not occur if a box ac tua t ing  device is held in the ac- 
tua t ing  position and will be ready to accept  a new signal 
as soon as the ac tua t ing  device is released. 

4-1.4.2.3 Boxes, when ac tuated ,  shall give a visible or 
audib le  indicat ion to the user that  the box is opera t ing  or 
that  the signal has been received by the Communica t ion  
Center .  

NOTE:  When  the opera t ing  mechanism of a box creates suffi- 
cient sound to be heard  by the user, the requi rements  are 
satisfied. 

4-1.4.2.4 Concurrent  opera t ion  of at least four  boxes 
shall not result in the loss of an a larm.  

4-1.4.2.5 The  box housing shall protect  the internal  
components  from weather.  

4ol .4 .2 .6  Doors on boxes shall r emain  operab le  under  
adverse cl imatic  condit ions,  including icing and salt 
spray.  

4-1.4.3 Locat ion  of Boxes. 

4-1.4.3.1 When  publ icly accessible boxes are installed, 
they shall be located to protect  areas des ignated by the 
author i ty  having jurisdict ion.  

4-1.4.3.2 In all protec ted  areas, except residential ,  it 
shall not be necessary to travel in excess of one block or 
500 ft (150 m) to reach a box. In residential  areas, it shall 
not be necessary to travel in excess of two blocks or 800 ft 
(240 m) to reach a box. 

4-1.4.3.3 Schools, hospitals,  nursing homes, and  places 
of publ ic  assembly shall have a box located at or near  the 
ma in  entrance,  as d i rec ted  by the author i ty  having 
jurisdict ion.  

4-1.5 Power.  

4-1.5.1 G e n e r a l .  

4-1.5.1.1 Power circuits, together  with their  associated 

motors,  generators ,  rectifiers, t ransformers,  fuses, and 
control l ing devices, shall be in accordance  with the re- 
qui rements  of NFPA 70, National Electrical Code. 

4-1.5.1.2 The  conductors  of the power supply circuit  
shall be connected to the line side of the main  service of a 
commercia l  l ight or power supply circuit  or to the main  
conductors  of an isolated power plant  located on the 
premises, except  as permi t ted  in 4-1.5.1.3.  The  circuit  
d isconnect ing means  shall be instal led so that  it is accessi- 
ble only to author ized personnel.  

4-1.5.1.3 Power may be ob ta ined  from the load side of 
the ma in  disconnect  switch only when bui ldings are for 
the exclusive housing of fire a la rm and other  emergency 
facilities. 

4-1.5.1.4 Circuit  protect ion enclosed in a locked or 
sealed cabinet  located immedia te ly  adjacent  to the point  
of connect ion to the light and  power conductors  shall be 
provided in series with each ungrounded  conductor .  

4-1.5.2 Power  Source .  Each box circuit,  except as per- 
mi t ted  by 4-3.3.3.2,  and  re la ted a la rm receiving devices, 
inc luding  equ ipment  at fire stations needing  local power 
for opera t ion  and all coded radio  receiving devices, shall 
be provided with two sources of power. The  two sources 
of power considered acceptable  are: 

(a)* One circuit  f rom a utility dis t r ibut ion system and 
a second from an engine-driven genera tor  and a s tandby 
bat tery  having a 4-hr  capacity.  

(b)* Two circuits from separate  util i ty d is t r ibut ion 
systems, so serviced or connected that  normal  supply to 
one will not be affected by t rouble  that  would put  the 
other  out of service. This would require  supply from two 
bui ld ing  services on entirely separa te  d is t r ibut ion net- 
works from independen t  genera t ing  stations. 

(c)* Two engine-dr iven generators  with one unit  sup- 
plying normal  system power and the other  unit  serving as 
s tandby with facilities to apply  its power to the line within 
30 seconds. A standby,  storage bat tery  having a 4-hr  
capaci ty  shall be provided.  If two engine-dr iven 
generators  are used as a second source of power, the fire 
a l a rm system 4-hr  bat tery  may be omit ted.  

4-1.5.3  Power Supply .  

4-1.5.3.1 The  forms and ar rangements  of power supply 
shall be classified as descr ibed in the pa rag raphs  below. 

NOTE:  If the electr ical  serviee capaci ty  of the equ ipmen t  re 
quired under  2 1.6 is adequa te  to satisfy the needs of equ ipmen t  
in this section, said equ ipment  need not be dupl ica ted .  

4-1.5.3.1.1 F o r m  2. Permissible for Type  A systems 
only. Box circuits served in mul t ip le  by: 

(a)* Form 2A.  A rect if ier  or m o t o r - g e n e r a t o r  
powered from a single source of a l te rna t ing  current ,  with 
a f loat ing s torage bat tery  having a 24-hr s tandby capac-  
ity. 

(b)* Form 2B. A rectif ier  or m o t o r - g e n e r a t o r  
powered from two sources of a l te rna t ing  current ,  with a 
f loat ing storage bat tery  having a 4-hr  s tandby capaci ty.  

(c)* Form 2C. A dupl ica te  rectifier or motor-  
genera tor  powered from two sources of a l te rna t ing  cur- 
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rent  with transfer  facilities to apply  power from the sec- 
ondary  source to the system within 30 seconds [see 
3-1.4.2(c)]. Each rectif ier  or motor -genera to r  shall be 
capab le  of powering the entire system. 

N O T E :  For Forms 2A, 2B, and 2C, these a r r angemen t s  are 
permissible but  are not r e c o m m e n d e d  where circuits are wholly 
or partly open wire because of the possibility of trouble from 
mult iple  grounds.  

4-1.5.3.1.1.1 Batteries,  motor-genera tors ,  or rectifiers 
shall be sufficient to supply all connected circuits without  
exceeding the capaci ty  of any bat tery or overloading any 
genera tor  or rectifier,  so that  circuits developing grounds  
or crosses with other  circuits may be suppl ied each by an 
i n d e p e n d e n t  source to the ex ten t  r equ i r ed  by 
4-1.5.3.1.2(b)  below. 

4-1.5.3 .1 .1 .2  Provision shall be made  in the opera t ing  
room for supplying any circuit  from any bat tery,  
generator ,  or rectifier.  Enclosed fuses shall be provided at 
points where supplies for individual  circuits are taken 
from common leads. Necessary switches, testing, and 
signal t ransmi t t ing  and receiving devices shall be pro- 
vided to permi t  the isolation, control,  and  test of each cir- 
cuit, to at least 10 percent  of the total number  of box and 
dispatch circuits, but  never less than two. 

4-1.5.3 .1 .1 .3  If common-cur ren t  source systems are 
g rounded ,  the ground  shall not exceed 10 percent  of 
resistance of any connected circuit  and  be located at one 
side of the bat tery.  Visual and audib le  indica t ing  devices 
shall be provided for each box and  d ispa tch  circuit  to give 
immedia te  warning  of g round  leakage endanger ing  
operabi l i ty .  

4-1.5.3.1.2 F o r m  3. Each box circuit  or coded radio 
receiving system served by: 

(a)* Form 3A. A rectifier- or motor -genera tor  
powered from a single source of a l te rna t ing  current  with 
a f loat ing storage bat tery  having a 60-hr s tandby capac-  
ity. 

(b)* Form 3B. A rectifier- t)r motor -genera tor  
powered from two sources of a l te rna t ing  current  with a 
f loat ing storage bat tery  having a 24-hr s tandby capacity.  

4-1.5.3.1.3 F o r m  4. Each box circuit  or coded radio  
receiving system served by: 

(a)* Form 4A. An inverter  powered from a common 
rectifier powered by a single source of a l te rna t ing  cur- 
rent, with a f loat ing s torage bat tery  having a 24-hr stand- 
by capacity.  

(b)* Form 4B. An inverter powered from a common 
rectifier receiving power from two sources of a l t e rna t ing  
current ,  with a f loat ing storage bat tery having a 4-hr 
s tandby capacity.  

N O T E :  For Form 4A and Form 4B, it is permissible to 
distribute the system load between two or more  c o m m o n  rec- 
tifiers and batteries. 

(c)* Form 4C. A rectifier,  converter,  or motor-  
genera tor  receiving power from two sources of a l te rna t ing  
cur ren t  with transfer  facilities to apply  power from the 
secondary source to the system within 30 seconds [see 
3-1.4.2(c)]. 

4-1.5.3.2 Local circuits at Communica t i on  Centers 
shall be suppl ied ei ther  in c o m m o n  with box circuits or 
coded  radio  receiving system circuits or by a separate  
power source. The  source of power for local circuits re- 
qu i red  to opera te  the essential features of the system shall 
be supervised. 

4-1.5.3.3 Visual and  audib le  means  to indicate  a 15 
percent  or greater  reduct ion of  normal  power supply 
( ra ted  voltage) shall be provided.  

4-1.5.4 Rectifiers, Converters, Inverters, and Motor- 
Generators. 
4-1.5.4.1 Rectifiers shall be suppl ied  through an 
isolating t ransformer  taking energy from a circuit  not to 
exceed 250 volts. 

4-1.5.4 .2  Complete ,  ready-to-use spare  units, or spare 
parts ,  shall be avai lable  in reserve. 

4-1.5.4.3 One spare rectifier shall be provided for each 
ten required for opera t ion ,  but  in no case less than one. 

4-1.5.4.4 Leads from rectifiers or motor-genera tors ,  
with storage bat tery  f loating,  shall have fuses ra ted  at not 
less than  1 a m p  and not more  than  200 percent  of max- 
imum connected  load. Where  not provided with bat tery  
f loat ing,  the fuse shall be not less than  3 amps.  

4-1.5.5 Engine-Driven Generator Sets. 
4-1.5.5.1 The  provisions of this section shall apply  to 
genera tors  driven by internal  combust ion  engines. 

4-1.5.5.2 The  instal la t ion of such units shall conform to 
the provisions of NFPA 37, Standard for the Installation 
and Use of Stationary Combustion Engines and Gas Tur- 
bines, and NFPA 110, Standard for Emergency and 
Standby Power Systems, except  as restr ic ted by the provi- 
sions of this section. 

4-1.5.5.3 The  engine-dr iven genera to r  shall be located 
in an adequate ly  venti lated,  cutoff  area  of  the bu i ld ing  
housing the Communica t i on  Center  equ ipment .  The  
area  housing the unit  shall be used for no other  purpose  
except  s torage of spare parts  or equ ipment .  Exhaust  
fumes shall be d ischarged direct ly  outside the bui lding.  

4-1.5.5.4 Liquid  fuel shall be s tored in outside under-  
g round  tanks and gravity feed shall not be used. Suffi- 
cient fuel shall be avai lable  for 12 hrs of opera t ion  at full 
load if a re l iable  source of fuel supply is avai lable ,  at any 
t ime, on 2 hrs notice. If a source of supply is not re l iable  
or readi ly available,  or if special a r r angement s  must  be 
made  for refuel ing as necessary, a supply sufficient for 24 
hrs of opera t ion  at full load shall be ma in ta ined .  

4-1.5.5 .5  Liquefied pe t ro leum gas and na tu ra l  gas in- 
s tal lat ions shall meet  the requ i rements  of NFPA 54, Na- 
tional Fuel Gas Code, and NFPA 58, Standard for the 
Storage and Handling of Liquefied Petroleum Gases. 

4-1.5.5.6  The  unit ,  as a min imum,  shall be of sufficient 
capac i ty  to supply power to opera te  all fire a l a rm 
facilit ies and  emergency l ight ing of the opera t ing  rooms 
or communica t ions  bui lding.  
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4-1.5.5.7 A separate  storage bat tery  on au tomat ic  float 
charger  shall be provided for s tar t ing the engine-driven 
genera tor .  

4-1.5.5.8 When  more  than  one engine-dr iven genera tor  
is provided,  each shall be provided with a separa te  fuel 
line and transfer  pump.  

4-1.5.6 Batter ies  - -  C o m m u n i c a t i o n  Center .  

4-1.5.6.1 Batteries shall be of the storage type: p r imary  
bat ter ies  (dry cells) shall not be used. All cells shall be of 
the sealed type: lead-ac id  bat ter ies  shall be in jars of glass 
or other  suitable t ransparent  materials;  other  types of 
bat ter ies  shall be in containers  sui table for the purpose.  

4-1.5.6.2 Batteries shall be located in the same bui ld ing  
as the opera t ing  equipment ,  preferably  on the same 
floor, readily accessible for main tenance  and inspection. 
The  bat tery  room shall be aboveground,  except as per- 
mi t ted  by 2-1.1.2, and shall be vent i la ted to prevent  ac 
cumula t ion  of explosive gas mixtures:  special venti lat ion 
is required only for unsealed cells. 

4-1.5.6.3 Batteries shall be moun ted  to provide effec- 
tive insulation from the g round  and from other  batteries.  
T h e  mount ing  shall be suitably protec ted  against  
de ter iora t ion  and considerat ion shail be given to stability, 
especially in geographic  areas subject to seismic distur- 
bance.  

4-1.6 Tes t ing .  

4-1.6.1 G e n e r a l .  

4-1.6.1.1 Tests and  inspections shall be made  at inter- 
vals not less f requent  than those specified in this stan- 
dard .  

4-1.6.1.2 Test ing facilities shall be instal led at the 
Communica t ion  Center  and the Satelli te Communica t ion  
Center ,  if used, except,  if satisfactory to the author i ty  
having jurisdict ion,  those facilities for systems leased 
from a nonmunic ipa l  organizat ion may be located 
elsewhere. 

4-1.6.2 P o w e r .  

4-1.6.2.1 Manual  tests of the power supply for 
te legraph and telephone (paral lel)  box circuits shall be 
made  and recorded at least once each 24 hrs. Such tests 
shall include:  

(a) Current  s trength of each circuit.  Changes in cur- 
rent  of  any circuit,  amount ing  to 10 percent  of normal  
current ,  shall be investigated immedia te ly .  

(b) Voltage across terminals  of each circuit,  inside of 
terminals  of protective devices. Changes in voltage of any 
circuit ,  amoun t ing  to 10 percent  of normal  voltage, shall 
be investigated immediate ly .  

(c) Voltage between ground  and circuits. When  this 
test shows a reading  in excess of 50 percent  of that  shown 
in test 4-1.6.2.1(b)  above, the t rouble  shall be immedi-  
ately located and cleared:  readings in cxcess of 25 percent  
shall be given early at tent ion.  These readings shall be 
taken with a vohmeter  of not more than 100 ohms 
resistance per volt. 

N O T E  1: T h e  v o h m e t e r  sens iuvuy has been c h a n g e d  f rom 
1,000 ohms per  voh to 100 ohms per  volt so tha t  false g r o u n d  
read ings  (caused by i nduced  voltages) will be minimized .  

N O T E  2: Systems iii which  each  circui t  is suppl ied  by an  in- 
d e p e n d e n t  c u r r e n t  source  (Forms 3 a n d  4) will r equ i re  tests be 
tween g r o u n d  a n d  each  side of each  circui t .  C o m m o n  cu r r en t  
source systems (Fm-m 2) will requ i re  vol tage tests be tween g r o u n d  
a l ld  each  t e rmina l  of ea t  b batter}'  i l l l d  other  c u r r e n t  source.  

(d) A ground  current  read ing  shall be acceptab le  in 
lieu of 4-1.6.2. l(c) above. When  this me thod  of testing is 
used, all grounds  showing a current  r ead ing  in excess of 5 
percent  of the normal  line current  shall be given im- 
media te  a t tent ion.  

(e) Voltage across terminals  of common battery,  on 
switchboard side of fuses. 

(f) Voltage between common bat tery  terminals  and 
ground.  Abnorma l  ground  readings shal'l be investigated 
immedia te ly .  

N O T E :  "lefts (e) a n d  (f) app ly  only to those systems, using a 
C()II/I/IC~II ba t te ry .  If  m o r e  [hal l  one COllln]oll ba t t e rv  is used,  e ach  
c o m m o n  ba t te r \ '  is to be tested 

4-1.6.2.2 An emergency power source other  than  bat- 
teries shall be opera ted  to supply the system for a con- 
t inuous per iod of 1 hr at least weekly. This  test shall re- 
quire s imulated fai lure of the normal  power source. 

4-1.6.2.3 Periodic tests shall be pe r fo rmed  to ensure 
that  the bat ter ies  are capab le  of supplying the system 
with power when required to do so. The  requi red  tests 
and  the m a x i m u m  interval at which they are to be per- 
fo rmed are as follows: 

(a) For lead-acid batteries: 

Maximum 
Interval 

Measure  Float  Vol tage  
O f  ent i re  ba t t e ry  or  a pilot  cell 1 week 
O f  each  cell 3 m o n t h s  

Measure  Specific Gravi ty  
O f  a pi lot  cell 6 weeks 
O f  each  cell 6 m o n t h s  

Di scha rge  for  2 hours  1 year  

C lean  a n d  Inspect  3 m o n t h s  

Ca l ib r a t e  Meters 1 year  

To maximize  ba t te ry  life, the bat tery  voltage for lead- 
acid  cells shall be ma in ta ined  within the limits shown in 
the table  below: 

High Low 
Gravity Gravity 
Battery Battery 

Float Voltage (Lead Calcium) (Lead Antimony) 

Maximum 2.25 volts,' cell 2.17 volts/cell 
Minimum 2.20 volts/cell 2.13 volts/cell 

High Rate Voltage 2.33 volts cell, 

N O T E :  H igh  a n d  low gravi ty  voltages are  ( + )0.07 volts a n d  
( - )0.03 volts, respectively.  
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(b)* For nickel cadmium batteries: 

Maximum 
Interval 

Measure Float Voltage 
(1.42 volts per cell nominal )  
Of entire  bat tery 3 months  
Of each cell 1 year 

Check State of Charge 6 months  

Discharge for 2 hours 1 year 

Clean and Inspect 3 months  

Cal ibra te  Meters 1 year 

To maximize bat tery  life, the bat terv shall be charged 
as follows: 

Float Voltage 
High Rate Voltage 

1.42 volts cell + .0l vohs 
l.B8 volts cell + .07 0 .00vol ts  

4-1.6.3 Con t ro l  E q u i p m e n t .  Manual  tests of box cir- 
cuit instruments  shall be made  and recorded at least once 
each 24 hrs. Where  appl icable ,  all box circuit  in- 
s t ruments  shall be tested by use of operators '  keys. 

4-1.6.4 B o x e s .  

4-1.6.4.1 Where  repea t ing  facilities are depended  
upon,  the test of one box from every circuit  from which 
no a larm was t ransmi t ted  dur ing  the past month  shall be 
t ransmi t ted  over the entire system. 

4-1.6.4.2 Boxes shall be tested by opera t ion  under  c o n  
ditions s imula t ing  actual  use and test signals shall be 
t ransmi t ted  and recorded at the Communica t ion  Center.  

4-1.6.4.3 A periodic  test shall be per formed on all fire 
a la rm boxes at least once in each 60 day period,  and  the 
boxes shall be examined,  cleaned,  and all functions 
tested. 

4-1.7 R e c o r d s .  

4-1.7.1 G e n e r a l .  

4-1.7.1.1 Complete  records,  sufficient to assure rel iable 
opera t ion  of all a la rm system functions,  shall be main- 
ta ined  in a satisfactory manner .  

4-1 .7 .1 .2  W h e n  a c o m b i n a t i o n  of l ea sed /owned  
facilities exists, records requi red  to be ma in ta ined  by the 
lessor for the munic ipa l i ty  shall be specified. 

4-1.7.1.3 A repor t  of operat ions summar iz ing  impor-  
tant  statistics shall be p repa red  annual ly .  

4-1.7.1.4 Ci rcu i t s .  Records of wired box circuits shall 
include:  outl ine plans showing terminals  and box se- 
quence; d iagrams  of office wiring; mater ia ls  used in- 
c luding  t rade  name,  manufac tu re r ,  and  year of purchase  
or instal lat ion.  

4-1.7.2 B o x e s .  

4-1.7.2.1 Records of boxes shall include:  box identif ica-  
tion: locat ion address; circuit  number  (if appl icable) ;  
physical  mount ing;  descr ipt ion by manufac turer ,  model  

number :  da te  ot instal la t ion and power source (radm):  
test dates and  time. 

4-1.7.2.2 Field inspection forms shall include:  

(a) Physical condit ion,  paint ,  mount ing ,  door  func 
tion, drop  wire or an tenna:  

(b) Tests of all box functions:  and 

(c) Maintenance .  

4-1.7.3 Opera t ions .  Emergency calls, however received, 
shall be appropr ia te ly  recorded and tabula ted  to indicate 
the origin of the call. 

4-1.7.4 Emergency  G e n e r a t i n g  E q u i p m e n t .  Emer- 
gency genera t ing  equ ipmen t  per iodic  test records shall 
include:  date  and time: fuel, electrical ,  coolant ,  and ex- 
haust system condit ions:  opera t ing  t ime. 

4-1.8 R e q u i r e m e n t s  for  M e t a l l i c  Systems a n d  Me ta l l i c  
I n t e r c o n n e c t i o n s .  

4-1.8.1 C i r c u i t  Conduc to r s  - -  G e n e r a l .  

4-1.8.1.1 Wires shall be t e rmina ted  so as to provide 
good electrical  conduct ivi ty and to prevent  b reak ing  from 
vibra t ion  or stress. 

4-1.8.1 .2  Circuit  conductors  on terminal  racks shall he 
ident if ied and isolated from conductors  of o ther  systems 
whenever possible and shall be sui tably pro tec ted  from 
mechanica l  injury. 

4-1.8.1.3 Except as otherwise provided herein, exterior  
cable  and wire shall conform to In te rna t iona l  Munic ipal  
Signal Association specifications or their  equivalent .  

4-1.8.1 .4  If a munic ipa l  box is instal led inside a 
bui lding,  it shall be placed as close as prac t ica l  to the 
point  of en t rance  of the circuit,  and  the exter ior  wire 
shall be installed in condui t  or electr ical  metal l ic  tubing,  
in accordance  with Chap te r  3 of NFPA 70, National 
Electrical Code. 

Exception: This requirement shall not apply to coded 
radio box systems. 

4-1.8.2 Cables .  

4-1.8.2.1 G e n e r a l .  

4-1.8.2.1.1 Cables that  meet  the requi rements  of Arti- 
cle 310, NFPA 70, National Electrical Code, for installa- 
t ion in wet locations are sat isfactory for overhead or un- 
de rg round  instal lat ion except  that  d i rec t -bur ia l  cable  
shall be specifically approved  for the purpose.  

4-1.8.2.1.2 Paper  or pressed pulp  insulat ion is not con- 
s idered satisfactory for an emergency service such as a fire 
a l a rm system, except that  cables conta in ing  conductors  
with such insulat ion may be accep tab le  if pressurized 
with dry air  or ni t rogen.  Loss of pressure in cables shall 
be ind ica ted  by a visual or audib le  warn ing  system 
located where someone who can in terpre t  the pressure 
readings  and who has au thor i ty  to have the indica ted  ab- 
normal  condi t ion  corrected is in constant  a t t endance .  

4-1.8.2.1.3 Na tura l  rubbe r - shea thed  cable  shall not  be 
used where it may be exposed to oil, grease, or o ther  
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substances or conditions that may tend to deteriorate the 
cable sheath. Braided-sheathed cable shall be used only 
inside of buildings when run in conduit or metal 
raceways. 

4-1.8.2.1.4 Other municipally controlled signal wires 
may be installed in the same cable with fire alarm wires. 
Cal)les controlled by, or containing wires of, private sig- 
naling organizations can be used for fire alarm purposes 
only by permission of the authority having jurisdiction. 

4-1.8.2.1.5 Signaling wires which, because of the source 
of current supply, might introduce a hazard shall be pro- 
tected and supplied as required for lighting circuits. 

4-1.8.2.1.6 All cables, when installed, with all taps and 
splices made,  but before connection to terminals, shall be 
tested for insulation resistance. Such tests shall indicate 
an insulation resistance of at least 200 megohms per mile 
between any one conductor  and all others, the sheath, 
and ground.  

4-1.8.2.2 Underground Cables. 
4-1.8.2.2.1 Underground cables in duct or direct burial 
shall be brought  aboveground only at points where liabil- 
ity of mechanical  injury, or of disablement from heat in- 
cident to fires in adjacent buildings, is minimized. 

4-1.8.2.2.2 Cables shall be in duct systems and 
manholes containing low-tension signaling system con- 
ductors only, except low-tension secondary power cables 
may be permitted. If  in duct systems or manholes con- 
taining power circuit conductors in excess of 250 volts to 
ground,  fire alarm cables shall be located as far as possi- 
ble 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. 

4-1.8.2.2.3 All cables installed in manholes shall be 
properly racked and marked for identification. 

4-1.8.2.2.4 All conduits or ducts entering buildings 
from underground duct systems shall be effectively sealed 
against mmsture or gases entering the building. 

4-1.8.2.2.5 Cable joints shall be located only in 
manholes, fire stations, and other locations where proper 
accessibility is provided and where there is little liability 
of injury to the cable due to either falling walls or opera- 
tions in the buildings. Cable joints shall be made to pro- 
vide and maintain conductivity, insulation, and protec- 
tion at least equal to that afforded by the cables that are 
joined. Cable ends shall be sealed against moisture. 

4-1.8.2.2.6 Direct-burial cable, without enclosure in 
ducts, shall be laid in grass plots, under  sidewalks, or 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 in- 
spection and tests. Such cables shall be buried at least 18 
in. (0.5 m) deep and, where crossing streets or other areas 
likely to be opened for other underground construction, 
shall be in duct or conduit,  or be covered by creosoted 

planking of at least 2-in. (50-mm) by 4-in. (100-mm) 
planks with half-round grooves, spiked or banded 
together after the cable is installed. 

4-1.8.3 Aerial  Construction. 
4-1.8.3.1 Fire alarm wires shall be run under all other 
wires except communica t ion  wires, Suitable precautions 
shall be provided where passing through trees, under 
bridges, over railroads, and at other places where injury 
or deterioration is possible. Wires and cables shall not be 
at tached to a crossarm carrying electric light and power 
wires, except circuits carrying up to 220 volts for 
municipal communicat ion use. Such 220-volt circuits 
shall be tagged or otherwise identified. 

4-1.8.3.2 Aerial cable shall be supported by messenger 
wire of adequate tensile strength, except as permitted in 
4-1.8.3.3. 

4-1.8.3.3 Two-conductor  cable shall be messenger- 
supported unless it has conductors of No. 20 A W G  or 
larger size and has mechanical  strength equivalent to No. 
10 AWG hard-drawn copper. 

4 -1 .8 .3 .4  Single wire shall meet  In t e rna t iona l  
Municipal Signal Association specifications and 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 A W G  if of approved copper-covered steel, or No. 6 
AWG aluminum. Span lengths shall not exceed manu-  
facturers'  recommendations.  

4-1.8.3.5 Wires to buildings shall contact  only intended 
supports and shall enter through an approved 
weatherhead or suitable sleeves slanting upward and in- 
ward. Drip loops shall be formed on wires outside of 
buildings. 

4-1.8.4 Leads Down Poles. 
4-1.8.4,1 Leads down poles shall be protected against 
mechanical  injury. Any metallic covering shall form a 
continuous conduct ing path to ground.  Installation, in 
all cases, shall prevent water from entering the conduit  or 
bOX. 

4-1.8.4,2 Leads to boxes shall have 600-volt insulation 
approved for wet locations, as defined in NFPA 70, Na- 
tional Electrical Code. 

4-1.8.5 Wiring Inside Buildings. 
4-1.8.5.1 At the Communicat ion Center, conductors 
shall extend as directly as possible to the operat ing room 
in conduits, ducts, shafts, raceways, or overhead racks 
and troughs of a type of construction affording protection 
against fire and mechanical  injury. 

4-1.8.5.2 All conductors inside buildings shall be in 
conduit,  electrical metallic tubing, metal molding, or 
raceways. Installation shall be in accordance with NFPA 
70, National Electrical Code. 

4-1.8.5.3 Conductors shall have an approved insula- 
tion; the insulation or other outer covering shall be flame 
retardant  and moisture resistant. 
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4-1.8.5.4 Conductors  shall be instal led as far  as possible 
without  joints.  Splices will be pe rmi t t ed  only in junct ion 
or te rminal  boxes. Wire  terminals ,  splices, and  joints 
shall conform to NFPA 70, National Electrical Code. 

4-1.8.5.5 Conductors  bunched  together  in a vertical 
run connect ing two or more floors shall have a flame- 
r e t a rdan t  covering sufficient to prevent  the carrying of 
fire from floor to floor. This  requi rement  shall not apply  
if the conductors  are encased in a metal l ic  conduit ,  or 
located in a fire-resistive shaft having fire stops at each 
floor. 

4-1.8.5.6 Where  cables or wirings are exposed to 
unusual  fire hazards,  they shall be proper ly  protected.  

4 -1 .8 .5 .7  C a b l e  t e r m i n a l s  and  c r o s s - c o n n e c t i n g  
facilities shall be located in or ad jacent  to the operat ions 
room. 

4-1.8.5.8 When  signal conductors  and  electric light and  
power wires are run in the same shaft, they shall be 
separa ted  by at least 2 in. (50 mm),  or ei ther  system shall 
be encased in a noncombus t ib le  enclosure. 

4-2 Coded W i r e d  R e p o r t i n g  Systems. 

4-2.1 Ci rcu i t s .  

4-2.1.1 G e n e r a l .  

4-2.1.1.1 The  National Electrical Safety Code, Na- 
t ional  Bureau  of S tandards  H a n d b o o k  H30, shall be used 
as a guide for the instal la t ion of outdoor  circuitry.  

4-2.1.1.2 In all installations,  first considera t ion shall be 
given to cont inui ty  of service. Par t icu lar  a t tent ion shall 
be given to l iabil i ty of mechanica l  injury: d isablement  
from heat  incident  to a fire; injury by falling walls: and 
d a m a g e  by floods, corrosive vapors, or other  causes. 

4-2.1.1.3 Open local circuits within single buildings are 
permi t ted  for the opera t ion  of a ler t ing devices and a la rm 
equ ipmen t  addi t ional  to that  required by the s tandard .  

4-2.1.1.4 All circuits shall be so routed as to permit  
ready t racing of circuits for trouble.  

4-2.1.1.5 Circuits shall not pass over, under,  through,  
or be a t tached  to bui ldings or proper ty  that  is not owned 
by, or under  the control  of, the munic ipal i ty  or the 
agency responsible for ma in t a in ing  the system. 

4-2 .1 .1 .6  A l a r m  ins t ruments  ins ta l led  in pr ivate  
bui ldings shall be on circuits separa te  from box and dis- 
pa tch  circuits. 

4-2.1.2 Box Ci rcu i t s .  

4-2.1.2.1 If  a munic ipa l  box is instal led inside a 
bui lding,  it shall be p laced as close as is pract ical  to the 
point  of en t rance  of the circuit,  and  the exterior  wire 
shall be installed in condui t  or electr ical  metall ic  tubing  
in accordance  with Chap te r  3 of N F P A  70, National 
Electrical Code. 

4-2.1.2.2 Accessible and rel iable  means,  avai lable only 
to the author i ty  in control  of the munic ipa l  system, shall 

be provided for d isconnect ing the loop to the box(es) in- 
side the bui lding,  and defini te  not i f icat ion shall be given 
to occupants  of the bu i ld ing  when the in ter ior  box(es) is 
not in service. 

4-2.1.2.3 For a Type  B system, the effectiveness of 
noninter ference  and succession functions between box 
circuits shall be no less than  between boxes in any one cir- 
cuit.  The  d isab lement  of  any metal l ic  box circuit  shall 
cause a warn ing  signal in all o ther  circuits and,  
thereaf ter ,  the circuit  or circuits not otherwise broken 
shall  be au tomat ica l ly  restored to opera t ive  condi t ion.  

4-2.1.2.4 Box circuits shall be sufficient in n u m b e r  and 
so laid out  that  the areas that  would be left without  box 
protec t ion  in case of d is rupt ion  of a circuit  would not ex- 
ceed that  covered by 20 proper ly  spaced boxes where all 
or any par t  of the circuit  is of aerial  open-wire,  or 30 
proper ly  spaced boxes where the circui t  is ent irely in un- 
de rg round  or messenger-suppor ted  cable.  

4-2.1.2.5 W h e n  all boxes on any individual  circuit  and  
associated equ ipment  are designed and instal led to pro- 
vide for receipt  of a larms th rough  the g round  in event of 
a b reak  in the circuit ,  it is permissible for the circuit  to 
serve twice the above figures for aerial  open-wire  and ca- 
ble circuits, respectively. 

4-2.1.2 .6  The  instal la t ion of add i t iona l  boxes in an 
area  served by the n u m b e r  of proper ly  spaced boxes in- 
d i c a t e d  above does not  cons t i tu te  g e o g r a p h i c a l  
over loading of a circuit.  

4-2.1.3 Tie  Circuits. 
4-2.1.3.1 A separa te  tie circuit  shall be provided from 
the Communica t i on  Center  to each Satel l i te  Communica -  
t ion Center .  

4-2.1.3.2 In a Type  B system, when all boxes in the 
system are of succession type, it is permissible  to use the 
tie circuit  as a dispatch circuit .  

4-2.2 C i r c u i t  P ro t ec t ion .  

4-2.2.1 G e n e r a l .  

4-2.2.1.1 The  protect ive devices shall  be located close 
to, or be combined  with, the cable  terminals ,  

4 -2 .2 . I .2  Lightn ing  arresters sui table  for the purpose  
shall be provided.  L igh tn ing  arresters shall be marked  
with the name of the manufac tu re r  and  model  designa- 
tion. 

4-2.2.1.3 All l ightning arresters shall  be connected  to a 
sui table  g round  in accordance  with N F P A  70, National 
Electrical Code. 

4-2.2.1.4 All fuses shall be pla inly  marked  with their  
ra ted  ampere  capaci ty.  All fuses r a t ed  over 2 amps  shall 
be of the enclosed type. 

4-2.2.1.5 Circuit  pro tec t ion  requi red  at the Com- 
munica t ion  Center  shall be provided  in every bu i ld ing  
housing Communica t ion  Center  equ ipment .  
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4-2.2.1.6 Each conductor  en ter ing  a fire station from 
part ia l ly  or entirely aerial  lines shall be protected by a 
l ightning arrester.  

4-2.2.2 Communicat ion  Center. 
4-2.2.2.1 All conductors  enter ing the Communica t ion  
Center  shall be protected by the following devices, in the 
order  named,  s tar t ing from the exterior  circuit:  

(a) A fuse rated at 3 amps m i n i m u m  to 7 amps max- 
imum, and not less than 2000 volts: 

(b) A l ightning arrester;  

(c) A fuse or circuit  breaker,  ra ted at ½ anal). 

4-2.2.2.2 The  ½ a m p  protect ion on the tie circuits shall 
be omit ted  at Satell i te Communica t ion  Centers. 

4-2.2.3 Protection on Aerial Construction.  
4-2.2.3.1 At junct ion  points of open aerial  ctmductors  
and cable, each conductor  shall be protected hy a light- 
ning arrester  of wea therproof  type, or be suitably pro- 
tected from the weather.  There  shall also be a connect ion 
between the l ightning arrester  g round  and any metall ic  
sheath and messenger wire. 

4 - 2 . 2 . 3 . 2  A e r i a l  o p e n - w i r e  a n d  n o n m e s s e n g e r -  
suppor ted  2-ctmductor  cable circuits shall be protected 
by a l ightning a t tes te r  at intervals of approx imate ly  2,000 
ft (610 m). 

4-2.2.3.3 L ighming  arresters, other  than a i r -gap or 
self-restoring rare gas type, shall not be installed in fire 
a l a rm boxes. 

4-2.2.3.4 All protective devices shall be accessible for 
main tenance  and inspection. 

4-2.3 Power .  

4-2.3.1 Requirements for Constant-Current Systems. 
4-2.3.1.1 Means shall be provided for manual ly  
regula t ing  current  in box circuits so that  opera t ing  cur- 
rent is ma in ta ined  within 10 percent  of normal  
throughout  changes in external  circuit  resistance from 20 
percent  abow" to 50 percent  below normal .  

4-2.3.1.2 The  voltage suppl ied to ma in ta in  normal  line 
current  on box circuits shall not exceed 150 volts, 
measured  under  "no load" condit ions,  and shall be such 
that  the line current  will not be reduced below safe 
opera t ing  value by the s imultaneous opera t ion  of four  
boxes. 

4-2.3.1.3 Visual and audib le  means to indicate  a 20 
percent  or greater  reduct ion in the normal  cur rent  in any 
box circuit  shall be provided.  All devices connected in 
series with any box circuit  shall funct ion proper ly  when 
the box circuit  cur rent  is reduced to 70 percent  of nor- 
mal.  

4-2.3.1.4 Sufficient meters shall be provided to indicate  
the current  in any box 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 probabi l i ty  of cross-connecting circuits. 

4-2.4 Receiving Equipment  - -  Fac i l i t i es  for Receipt of 
Box Alarms. 
4-2.4.1 Visual Recording Devices. 
4-2.4.1.1 A device for p roduc ing  a permanent  visual 
record shall be provided at each Communica t i tm  Center  
for each box circuit  and  each tie circuit .  A reserve record- 
ing device shall bt" provided where there are five or more 
box circuits. 

4-2.4.1.2 ha a Type  B system, one such device shall be 
instal led in each fire stat ion and at least one in the Com- 
munica t ion  Center .  

4-2.4.2 Sounding Devices. 
4-2.4.2.1 Sounding devices for signals shall be provided 
for box circuits. 

N O T E  l: In a Type  A system, it is sausfactorv,  to us{' a corn 
mon  s o u n d i n g  device for nmre  than  one circuit  a n d  it should  bc 
instal led at the Communica t iOl l  Cen te r .  

N O T E  2: In a Type  B system, a s o u n d i n g  device is to Iw in- 
s ta lh 'd  in each  fire s ta t ion  at  the same  1o{ a t ion  as the ~ccording 
device for  tha t  c i rcui t ,  e',:cept tha t  ill tilt' C o m m u n i c a t i o n  
(-]enter, .1 COllanaon sO{llldlng device is l )ermit ted.  

4-2.4.3 General.  
4-2.4.3.1 Alarms from boxes shall be au tomat ica l ly  re- 
ceived and recorded at the Communica t ion  Center .  

4-2.4.3.2 A pe rmanen t  visual record and an audib le  
signal are requi red  to indicate  the receipt  of an a larm.  
T h e  pe rmanen t  record shall indicate  the exact  locat ion 
from which the a la rm is being t ransmit ted .  

N O T E :  T h e  aud ib le  signal  device may  he c o m m o n  to several 
box circui ts  a n d  a r r a n g e d  so tha t  the fire a l a r m  o p e r a t o r  can  
m a n u a l l y  silence the signal  t empora r i l y  by a self res tor ing  
switch. 

4-2.4.3.3 Facilit ies that  will au tomat ica l ly  record the 
da te  and t ime of receipt  of each a la rm shall be provided.  

4-2.5 Supervision. 
4-2.5.1 1"o assure reliabil i ty,  wired circuits upon which 
transmission and receipt  of a larms depend  shall be under  
constant  electr ical  supervision to give p rompt  warn ing  of 
condit ions adversely affecting reliabil i ty.  

4-2.5.2 The  power suppl ied to all requi red  circuits and  
devices of the system shall be supervised. 

4-2.5.3 T roub le  signals shall ac tua te  a sounding device 
located where there is always a responsible person on 
duty.  

4-2.5.4 T roub le  signals shall be distinct  from a larm 
signals and  shall be indica ted  by both a visual light and 
an audib le  signal. 

N O T E  1: T h e  aud ib l e  s ignal  m a y  be c o m m o n  to several super  
vised circuits .  

N O T E  2: A switch for  s i lencing the aud ib l e  t roub le  s ignal  is 
p e r m i t t e d  if the visual s ignal  r ema ins  o p e r a t e d  unt i l  the s i lencing 
switch is res tored to its n o r m a l  posit ion.  
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4-2.5.5 The  audib le  signal shall be responsive to faults 
on any other  circuits that  may occur prior  to restorat ion 
of the silencing switch to normal .  

4-3 Coded Radio Reporting Systems. 
4-3.1 Radio Box Channel  (Frequency). 
4-3.1.1 The  number  of boxes permi t ted  on a single fre- 
quency shall be goverened bv the following: 

(a) For systems uti l izing one way transmission in which 
the individual  box a u t o m a t i c a l l y  initiates the required 
"test" message (see 4-3.6.1) using circuitry integral  to the 
boxes, not more than 500 boxes shall be permi t ted  on a 
single frequency. 

(b) For systems util izing a two-way concept,  in which 
interrogat ion signals (see 4-3.6.1) are t ransmit ted  to the 
individual  hoxes from the Communica t ion  Center  on the 
same frequency used for receipt of alarms, not more than 
250 boxes shall be t)ermitte(t on a single frequency. If in- 
terrogat ion signals are transmitte(l  on a fre(luency dif- 
ferent from that  used for receipt of alarms,  not more than 
500 boxes shall be t)ermitted on a single frequency. 

(c) A specific frequency shall t)e designated for hoth 
fire and other f i re-related or public  safety a larm signals, 
and  supervisory signals (test and  t amper ) .  All 
acknowledgement  and other  signals shall utilize a 
separa te  frequency. 

4-3.1.2 When  hox message signals to the Communica  
tion Center  or acknowledgement  of message receipt 
signals from the Communica t ion  Center  to the hox art" 
repeated,  associated repeat ing  facilities shall conform to 
the requirements  established in 3-4.1.2. 

4-3.1.3 All coded radio box systems shall provi(le con- 
stant monit t)r ing of the fiequency(ies) in use. Both an 
audib le  and visual indicat ion of any sustained carr ier  
signal (when in excess of 15 seconds dura t ion)  shall bc 
provitted for each receiving svstem at the Communica t ion  
Center.  

4-3.2 Metallic Interconnections.  
4-3.2.1 Gene ra l .  The National Electrical Safety Code, 
National  Bureau of S tandards  Handbook  H30, shall b(" 
used as a guide for the instal la t ion of outdoor  circuitry.  

All instal lat ions shall be protected against  damage  (tue 
to mechanical  injury, fire, fall ing walls, floods, corrosive 
vapors, or other causes. 

4-3.2.2 Box Circuits. Accessibh" and rel iable means, 
avai lable only to the author i ty  in control  of the munic ipa l  
system, shall be provided for disconnect ing the loop to 
the box(es) inside the bui lding,  and definite notif icat ion 
shall be given to occupants  of the bui ld ing when the in- 
terior box(es) is not in service. 

4-3.3 Boxes. 
4-3.3.1 G e n e r a l .  Coded radio  fire a la rm boxes shall he 
designed and opera ted  in compl iance  with all app l icab le  
rules anti regulat ions of the Federal  Communica t ions  
Commission,  as well as the requirements  established 
herein. 

4-3.3.2 Design of Boxes. 
4-3.3.2.1 Boxes shall provide no less than  three specific 
and individual ly ident i f iable  functions to the Com- 
munica t ion  Center  in addi t ion  to the box number ,  and 
they shall be "test ," " t amper , "  and  "fire." 

4-3.3.2.2* Boxes shall t ransmit  to the Communica t ion  
Center  no less than one round  for "test ," no less than ont" 
round  for " t amper , "  and  no less than three rounds for 
"fire." 

4-3.3.2.3 When  muhi func t ion  boxes are used to 
t ransmit  to the Communica t ion  Center  request(s) for 
emergency service or assistance in addi t ion  to those 
s t ipula ted in 4-3.3.2.1,  each such addi t iona l  message 
funct ion shall be individual ly  ident if iable .  

4-3.3.2.4 Muhifunc t ion  boxes shall be so designed as to 
prevent  the loss of supp lementa l  or concurrent ly  ac tua ted  
messages. 

4-3.3.2.5 An ac tua t ing  device held or locked in the ac 
t ivat ing position shall not prevent  the act ivat ion of o ther  
messages. 

4-3.3.3 Power Source. 
4-3.3.3.1 Self-powered boxes shall provide satisfactory 
service for normal  signaling and transmission,  inc luding  
testing, for a per iod of at least 6 months.  

4-3.3.3 .2  Boxes opera t ing  from a local source, stored 
energy, or bat tery  are pe rmi t t ed .  Batteries used to power 
the individual  box shall meet  the following requirements :  

(a) When  opera t ing  from a local a c / d c  energy source, 
each box shall contain  battery(ies) adequa te  in capaci ty  
to ensure normal  box opera t ion  in the event of failure of 
the local source. 

1. Boxes configured to allow auxi l iar ized service 
from and for a single s tructure,  and where any and all 
associated publ icly assessible manua l  in i t ia t ing  devices in- 
c luding  those that  may be integral  to the boxes are in- 
stal led within the structure,  shall conta in  a battery(ies)  
adequa te  in capaci ty  to ensure normal  box opera t ion  for 
at least sixty (60) hours. 

2. Boxes configured to allow auxi l iar ized service 
from and for a single s t ructure,  and  where any or all 
associated publ icly accessible manua l  in i t ia t ing devices 
inc luding  those that  may be integral  to the boxes are in- 
stal led on the exter ior  of the s t ructure,  in any common  
area,  publ ic  or private,  or in the publ ic  right of way, shall 
conta in  a battery(ies) adequa t e  in capaci ty  to meet  the 
supervisory requi rements  of 4-3.3.3.2(b) .  

3. Boxes configured to allow auxi l iar ized service 
from and for a mul t ip le  of structures shall contain  a bat- 
tery(ies) adequa te  in capaci ty  to meet the supervisory re- 
qui rements  of 4-3.3.3.2(b).  

(b) Except  as otherwise pe rmi t t ed  under  sub- 
p a r a g r a p h  a(1) hereto, all boxes opera t ing  on a 
battery(ies) shall provide a specific warn ing  ind ica t ion  as 
a par t  of  all messages/signals  sent, for a per iod  of at least 
15 days pr ior  to the t ime the battery(ies) will fail to 
opera te  the box as required.  
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4-3.3.3.3 Solar charging is permissible.  

4-3.4 Rece iv ing  E q u i p m e n t  - -  Fac i l i t i es  for Receipt of 
Box Alarms. 
4-3.4.1 General. 
4-3.4.1.1 Alarms from boxes shall be au tomat ica l ly  re- 
ceived and recorded at the Communica t ion  Center.  

4-3.4.1.2 A pe rmanen t  visual record and an audible  
signal are required to indicate  the receipt  of an alarm.  
T h e  pe rmanen t  record shall indicate  the exact  location 
from which the a la rm is being t ransmit ted .  

4-3.4.1.3 Facilities shall be provided that  will au tomat i -  
cally record the date  and t ime of receipt of each a larm.  

4-3.4.2 Type A System. 
4-3.4 .2 .1"  For each frequency used, two separate  
receiving networks, each including an antenna ,  audib le  
a ler t ing device, receiver, power supply, signal processing 
equipment ,  a means of providing a pe rmanen t  g raphic  
recording  of the incoming message that  is both t imed and 
da ted ,  and other  associated equ ipmen t  shall be provided,  
and  shall be instal led at the Communica t ion  Center.  
Facilities shall be so a r ranged  that  a fai lure of ei ther  
receiving network will not affect the receipt of messages 
from boxes. 

4-3.4.2.2 When  the system conf igura t ion  is such that  a 
poll ing device is incorpora ted  into the receiving network 
to allow remote/se lect ive  ini t iat ion of box tests (see 
4-3.6.1), a separa te  such device must  be included in each 
of the two required receiving networks. Fur ther ,  the poll- 
ing devices shall be configured for au tomat ic  cycle init ia 
t ion in their  p r imary  opera t ing  mode,  capable  of con- 
t inuous se l f -moni tor ing ,  and  in t eg ra ted  into the 
network(s) to provide au tomat ic  switchover and opera- 
t ional cont inui ty  in the event of failure of ei ther  device. 

4-3.4.2.3 "Test" signals from boxes need not include 
the (late as part  of their  pe rmanen t  recording,  providing 
that  the da te  is au tomat ica l ly  pr in ted  on the recording 
tape at the beginning of each ca lendar  dav. 

4-3.4.3 T y p e  B System. 
4-3.4.3.1 For each frequency used, a single complete  
receiving network shall be permi t ted  in each fire station, 
provid ing  the Communica t ion  Center  confi)rms to 
4-3.4.2.1.  If the jur isdict ion mainta ins  in opera t ion  two 
or more a la rm recept ion points, one receiving network 
may be at each a la rm recept ion point.  

4-3.4.3.2 if  a la rm signals are t ransmi t ted  to a fire sta- 
tion from the Communica t ion  Center  using the coded 
rad io- type  receiving equ ipment  in the fire stat ion to 
receive and record the a la rm message, a second receiving 
network conforming to 4-3.4.3.1 shall be provided at 
each fire stat ion and that  receiving network shall employ 
a frequency other  than that  used for the receipt  of box 
messages. 

4-3.5 Power .  Power shall be provided in accordance  
with 4-1.5.3.1.2 or 4-1.5.3.1.3.  

4-3.6 Box Tes t ing .  

4-3.6.1 Each coded radio  box shall au tomat ica l ly  
t ransmit  a "test" message at least once in each 24-hour 
period.  

4-3.6.2 Pe r iod i c  Test .  The  test (see 4-1.6.4.3) shall in- 
clude the opera t ion  of all message functions associated 
with each box tested and the message functions shall be 
t ransmi t ted  to the respective Communica t ion  Center,  re- 
ceived, and permanent ly  recorded.  

4-3.6.3 When  solar charg ing  of box battery(ies) is uti- 
lized, the solar cell associated witb each box in the system 
shall be examined  and cleaned no less than once in each 
60-day period.  

4-3.6.4 Rece iv ing  E q u i p m e n t .  Receiving equ ipment  
associated with coded radio- type  systems shall be tested at 
least once each hour.  The  receipt of "test" messages will 
be considered sufficient to comply with this requi rement ,  
providing at least one such message is received each hour. 

4-3.7 Superv i s ion .  

4-3.7.1 Radio  repeaters  upon which receipt  of a larms 
depend  shall be provided with dual  receivers and 
transmit ters .  Fai lure of the pr imary  t ransmit ter  or 
receiver shall cause an au tomat ic  switcbover to the sec- 
ondary  receiver and  t ransmit ter .  However, if the repeater  
controls are located where someone is always on duty, 
manua l  switchover is permi t ted ,  if it can be done withln 
30 seconds. 

4-3.7.2 The  power suppl ied to all required circuits and  
devices of the system shall be supervised. 

4-3.7.3 Troub le  signals shall ac tua te  a sounding device 
located where there is always a responsible person on 
duty.  

4-3.7.4 T roub le  signals shall be dist inct  from a la rm 
signals and shall be indica ted  by both a visual light and 
an audib le  signal. 

N O T I :  1: T h e  aud ib l e  signal  m a y  be c o m m o n  to several super  
,, iscd oil cults. 

N O T E  2: A ~wit{-h fo~ s i lencing the aud ih l e  Iroul}le signal  is 
p e r m i t t e d  it thv vi,,ual s ignal  r ema ins  op{'raled unti l  tile s i lencing 
switch is restored to its ,mrmal  posit ion. 

4-3.7.5 The  audib le  signal shall be responsive to faults 
on any other  circuits that  may occur prior  to restorat ion 
of the si lencing switch to normal .  

4-4 Telephone (Series) Reporting Systems. 
4-4.1 Circuits. 
4-4.1.1 General. 
4-4.1.1.1 The  National Electrical Safety Code, Na- 
tional Bureau of S tandards  Handbook  H30, shall be used 
as a guide for the instal la t ion of outdoor  circuitry.  

4-4.1.1.2 In all instal lat ions first considera t ion shall be 
given to cont inui ty  of service; par t i cu la r  a t tent ion  given 
to l iabili ty of mechanica l  injury, d i sab lement  from heat  
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incident  to a fire, injury by fall ing walls, and damage  by 
floods, corrosive vapors, or other  causes. 

4-4.1.1.3 Open local circuits within single buildings are 
permi t ted  for the opera t ion  of a ler t ing devices and a la rm 
equipment  in addi t ion  to that  required by the s tandard .  

4-4.1.1.4 All circuits shall be so routed as to permit  
ready tracing of circuits for trouble.  

4-4.1.1.5 Circuits shall not pass over, under,  through,  
or be a t tached  to buildings or proper ty  that  are not 
owned by, or under  the control  of, the munic ipa l i ty  or 
the agency responsible for ma in ta in ing  the system. 

4-4 .1 .1 .6  A l a r m  ins t ruments  insta l led in pr ivate  
buildings shall be on circuits separa te  from box and dis- 
patch circuits. 

4-4.1.2 Box Circuits. 

4-4.1.2.1 Box circuits shall be sufficient in number  and 
laid out so that  the area that  would be left without box 
protect ion in case of d is rupt ion of a circuit  will not ex 
ceed that  covered by 20 properly spaced boxes where all 
or any part  of the circuit  is of aerial  open-wire,  or 30 
proper ly  spaced boxes where the circuit  is entirely in un- 
de rg round  or messenger-suppor ted cable. 

4-4.1.2.2 When  all boxes on any individual  circuit  and  
associated equ ipmen t  are designed and installed to pro- 
vide for receipt  of a larms through the ground  in event of 
a break  in the circuit ,  it is permissible for the circuit  to 
serve twice the above figures for aerial  open-wire and ca- 
ble circuits, respectively. 

4-4.1.2.3 The  instal la t ion of addi t ional  boxes in an 
area served by the number  of proper ly  spaced boxes in- 
d i c a t e d  above does not cons t i tu te  g e o g r a p h i c a l  
over loading of a circuit .  

4-4.1.3 T i e  Ci rcu i t s .  

4-4.1.3.1 A separa te  tie circuit  shall be provided from 
the Communica t ion  Center  to each Satelli te Communica -  
t ion Center.  

4-4.1.3.2 The  tie circuit  between the Center  and  
Satell i te shall not be used for any other  purpose.  

4-4.2 Circuit Protection. 

4-4.2.1 General.  

4-4.2.1.1 The  protect ive devices shall be located close 
to, or be combined  with, the cable  terminals.  

4-4.2.1.2 Lightn ing  arresters sui table for the purpose 
shall be provided.  Lightn ing  arresters shall be marked  
with the name of the manufac tu re r  and  model  designa- 
tion. 

4-4.2.1.3 All l ightning arresters shall be connected to a 
sui table g round  in accordance  with NFPA 70, National 
Electrical Code. 

4-4.2.1.4 All fuses shall be plainly marked  with their  
ra ted  ampere  capaci ty.  All fuses ra ted  over 2 amps  shall 
be of the enclosed type. 

4-4.2.1.5 Circuit  pro tec t ion  requi red  at the Com- 
munica t ion  Center  shall be provided  in every bu i ld ing  
housing Communica t ion  Center  equ ipment .  

4-4.2.1.6 Each conduc tor  en te r ing  a fire s tat ion from 
par t ia l ly  or entirely aerial  lines shall be pro tec ted  by a 
l ightning arrester .  

4-4.2.2 Protection at Communicat ion  Center. 

4-4.2.2.1 All conductors  en te r ing  Communica t ion .  
Centers shall be protec ted  by the following devices, in the 
order  named ,  s tar t ing f rom the exterior  circuit:  

(a) A fuse ra ted  at 3 amps  m i n i m u m  to 7 amps max- 
imum and not less than 2000 volts; 

(b) A l ightning arrester:  

(c) A fuse or circuit  breaker ,  ra ted  at % ampere .  

4-4.2.2.2 The  ½ amp  protec t ion  on the tie circuits shall 
be omi t ted  at Satell i te Commun ic a t i on  Centers.  

4-4.2.3 Protection on Aerial Construction. 

4-4.2.3.1 At junc t ion  points of open aerial  conductors  
and cable,  each conduc tor  shall be pro tec ted  by a light- 
n ing arrester  of wea the rproof  type, or be sui tably pro- 
tected from the weather.  There  shall also be a connect ion 
between the l ightning arrester  g round  and any metal l ic  
sheath and messenger wire. 

4 - 4 . 2 . 3 . 2  A e r i a l  o p e n - w i r e  a n d  n o n m e s s e n g e r -  
suppor ted  2-conductor  cable  circuits shall be pro tec ted  
by a l ightning arrester  at intervals of app rox ima te ly  2,000 
ft (610 m). 

4-4.2.3.3 Lightn ing  arresters,  o ther  than a i r -gap  or 
self-restoring rare gas type, shall not be instal led in fire 
a l a rm boxes. 

4-4.2.3.4 All protect ive devices shall be accessible for 
ma in tenance  and inspection. 

4-4.3 Power. 

4-4.3.1 Requirements  for Constant-Current Systems. 

4-4.3.1.1 Means shall be provided for manua l ly  
regula t ing  current  in box circuits so that  opera t ing  cur- 
rent is ma in t a ined  within 10 percent  of normal  
th roughout  changes in externa l  c ircui t  resistance from 20 
percent  above to 50 percent  below normal .  

4-4.3.1.2 The  voltage suppl ied  to ma in ta in  normal  line 
current  on box circuits shall not exceed 150 volts, 
measured  under  "no load" condit ions,  and  shall be such 
that  the line current  will not be reduced  below safe 
opera t ing  value dur ing  the s imul taneous  opera t ion  of 
four boxes. 

4-4.3.1.3 Visual and  aud ib le  means  to indicate  a 20 
percent  or greater  reduct ion in the no rma l  cur ren t  in any 
box circuit  shall be provided.  All devices connected  in 
series with any box circuit  shall funct ion proper ly  when 
the box circuit  cur rent  is reduced  to 70 percent  of nor- 
mal .  

4-4.3.1.4 Sufficient meters shall be provided  to indica te  
the current  in any box circuit  and  the voltage of any 
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power source. Meters used in common  for several circuits 
shall be provided with cut- in devices designed to reduce 
the probabi l i ty  of cross-connecting circuits. 

4-4.4 Design of Boxes. 
4-4.4.1 If a handset  is used, the caps on the t ransmit ter  
and  receiver shall be secured to reduce the probabi l i ty  of 
the box being disabled due to vandal ism. 

4-4.4.2 Boxes shall be designed to permi t  the Com- 
munica t ion  Center  opera to r  to de te rmine  whether  or not 
the box has been restored to normal  condi t ion  after use. 
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located and cleared:  readings in excess of 25 percent  shall 
be given early a t tent ion.  These readings shall be taken 
with a vol tmeter  of not more than 100 ohms resistance 
per volt. 

N O T E  1' T h e  vn l tmctc r  sensitivity has been ( b a n g e d  f rom 
1.000 ohms  per voh to 100 ohms  per  voh so tha t  false g r o u n d  
read ings  (caused by i nduced  vnltagcs) will bc minimized .  

N O T E  2. S\ 'stems m which each  c~rctnt is suppl ied  bv an  ira- 
d e p e n d e n t  c u r r e n t  solArce (Forms 3 a n d  4) will r equ i rc  {ests bc- 
t\veen g r o u n d  a n d  l 'ach side of each  circui t .  Corfnunon c u r r e n t  
source  systems (Form 21 will requ i re  vol tage tests be tween ,~round 
a n d  each  t e rmina l  of each  ba t t e ry  a n d  otbt ' r  cur lcUt  source .  

4-4.5 R e c e i v i n g  E q u i p m e n t  - -  Fac i l i t i es  for Receipt of 
Box Alarms. 
4-4.5.1 A pe rmanen t  visual recording  device instal led 
in the Communica t ion  Center  shall be provided to record 
all incoming box signals. A spare recording device shall 
be provided for five or more box circuits. 

4-4.5.2 A second visual means of identifying the cal l ing 
box shall be provided.  

4-4.5.3 Audib le  signals shall indicate  all incoming calls 
from box circuits. 

4-4.5.4 Alarms from boxes shall be au tomat ica l ly  re- 
ceived and recorded at the Communica t ion  Center.  

4-4.5.5 A pe rmanen t  visual record and an audib le  
signal are requi red  to indicate  the receipt  of  an a larm.  
T h e  pe rmanen t  record shall indicate  the exact  locat ion 
from which the a l a rm is being t ransmit ted .  

N O T E :  T h e  audib le  signal  device m a y  be c o m m o n  to several 
box circui ts  a n d  a r r a n g e d  so tha t  the fire a l a r m  o p e r a t o r  c a n  
m a n u a l l y  silence the s ignal  t empora r i l y  with a self - res tor ing 
switch.  

(d) A ground  current  read ing  shall be acceptab le  in 
lieu of 4-4.6. l(c).  When  this me thod  of testing is used. all 
grounds  showing a current  reading  in excess of 5 percent  
of the normal  line current  shall be given immedia te  at- 
tention. 

(e) Voltage across terminals  of common bat tery,  on 
swi tchboard side of fuses. 

(f) Vohage  between common bat tery terminals  and  
ground.  A b n o r m a l  ground  readings shall be investigated 
immedia te ly .  

N O T E :  Tests (e) a n d  (f) apply  only to those systems using a 
c o m m o n  ba t te rv .  It more  t han  one ('oHIH1on batte{-y is used.  e ach  
conlrlloll ba t t e ry  is to hc  tested. 

4-4.6.2 Con t ro l  E q u i p m e n t .  Manual  tests of box and 
dispatch circuit  instruments  shall be made  and recorded 
at  least once each 24 hrs. 

4-4.7 Supervision. 
4-4.7.1 To assure reliability,, wired circuits upon  which 
transmission and receipt  of a larms depend  shall be under  
constant  electr ical  supervision to give p rompt  warn ing  of 
condit ions adversely affecting reliabil i ty.  

4-4.5.6 All voice transmissions from boxes for emergen-  
cies shall be recorded with the capabi l i ty  of instant 
p layback.  

4-4.5.7 A voice recording facility shall be provided for 
each opera to r  handl ing  incoming a larms to e l iminate  the 
possibility of interference.  

4-4.5.8 Facilit ies shall be provided that  will au tomat i -  
cally record the date  and t ime of receipt  of each a larm,  
except  that  t ime only is acceptable  in voice recordings.  

4-4.6 Testing. 
4-4.6.1 Power  Supply .  Manual  tests of the power sup- 
ply for box circuits shall be made  and recorded at least 
once each 24 hours. Such tests shall include:  

(a) Current  s trength of each circuit .  Changes in cur- 
rent  of any circuit,  amoun t ing  to 10 percent  of normal  
current ,  shall be investigated immedia te ly .  

(b) Voltage across terminals  of each circuit,  inside of 
terminals  of protective devices. Changes in voltage of any 
circuit ,  amoun t ing  to 10 percent  of normal  voltage, shall 
be investigated immedia te ly .  

(c) Voltage between g round  and circuits. W h e n  this 
test shows a read ing  in excess of 50 percent  of that  shown 
in test 4-4.6.1(b),  the t rouble  shall be immedia te ly  

4-4.7.2 The  power suppl ied to all requi red  circuits and  
devices of the system shall be supervised. 

4-4.7.3 T roub le  signals shall ac tua te  a sounding device 
located where there is always a responsible person on 
duty.  

4-4.7.4 T roub le  signals shall be distinct  from a la rm 
signals and shall be indica ted  bv both a visual light and  
an audib le  signal. 

N O T E  1 Tile  aud ib l e  signal  m a y  be c o m m o n  to several super-  
vised circuits .  

N O T E  2: A switch for  s i lencing the aud ib l e  t roub le  signal  is 
pe r in i t t ed  if the visual s ignal  r ema ins  o p e r a t e d  unt i l  the s i lencing 
switch is res tored to its n o r m a l  posit ion.  

4-4.7.5 The  audib le  signal shall be responsive to faults 
on any other  circuits that  may occur pr ior  to restorat ion 
of the si lencing switch to normal .  

4-5 Telephone (Parallel) Reporting Systems. 
4-5.1 Ci rcu i t s .  

4-5.1.1 G e n e r a l .  

4-5.1.1.1 The  National Electrical Safety Code, Na- 
tional Bureau of S tandards  Handbook  H30, shall be used 
as a guide for the ins ta l la t ion of outdoor  circuitry.  
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4-5.1.1.2 In all installations,  first considera t ion shall be 
given to cont inui ty  of service. Par t icu lar  a t tent ion shall 
be given to l iabili ty of mechanica l  injury: d isablement  
from heat  incident  to a fire: injury hy fall ing walls: and 
damage  by floods, corrosive vapors, or other causes. 

4-5.1.1.3 Open local circuits within single buildings are 
permi t ted  for the opera t ion  of a ler t ing devices and a larm 
equ ipment  addi t ional  to that  required by the s tandard .  

4-5.1.1.4 All circuits shall be so routed as to permit  
ready tracing of circuits for trouble.  

4-5.1.1.5 Circuits shall not pass over, under,  through,  
or be a t tached  to bui ldings or proper ty  that  are not 
owned by, or under  the control  of, the munic ipal i ty  or 
the agency responsible for ma in ta in ing  the system. 

4-5 .1 .1 .6  A la rm ins t ruments  instal led in private 
buildings shall be oll circuits separa te  from box and dis- 
pa tch  circuits. 

4-5.1.2 Box Circuits. 
4-5.1.2.1 If a munic ipa l  box is instal led inside a 
bui lding,  it shall be p laced as close as prac t ica l  to the 
point  of ent rance  of the circuit ,  and  the exterior  wire 
shall be installed in condui t  or electr ical  metal l ic  tubing,  
in accordance  with Chap te r  3 of NFPA 70, National 
Electrical Code. 

4-5.1.2.2 Accessible and rel iable  means,  available only 
to the author i ty  in control  of the munic ipa l  system, shall 
be provided for disconnect ing the loop to the box(es) in- 
side the building,  and definite not i f icat ion shall be given 
to occupants  of the bu i ld ing  when the interior  box(es) is 
not in service. 

4-5.1.2.3 A separate  circuit  is to be provided for each 
box. 

4-5.1.3 T i e  Ci rcu i t s .  Where  a concent ra tor - ident i f ie r  
or similar device is employed,  at least two tie circuits for 
the first 40 boxes connected  shall be provided to the Com- 
munica t ion  Center.  A tie circuit  shall be provided for 
each 40 or f ract ion thereof  of addi t ional  boxes connected  
to the above-named  device. 

N O T E :  These  tie circuits  are not be used for any other  purpose 
or funct ion.  

4-5.2 Circuit Protection. 
4-5.2.1 General.  
4-5.2.1.1 The  protect ive devices shall be located close 
to, or combined  with, the cable  terminals .  

4-5.2.1.2 Lightn ing  arresters sui table  for the purpose  
shall be provided.  L igh tn ing  arresters shall be marked  
with the name of the manufac tu re r  and  model  designa- 
tion. 

4-5.2.1.3 All l ightning arresters shall be connected to a 
sui table g round  in accordance  with NFPA 70, National 
Electrical Code. 

4-5.2.1.4 All fuses shall be pla inly  marked  with their  
ra ted  ampere  capaci ty.  All fuses r a t ed  over 2 amps  shall 
be of the enclosed type. 

4-5.2.1.5 Circuit  pro tec t ion  requi red  at the Com- 
munica t ion  Center  shall be provided  in every bu i ld ing  
housing Communica t ion  Center  equ ipment .  

4-5.2.1.6 Each conduc tor  en te r ing  a fire s tat ion from 
par t ia l ly  or entirely aerial  lines shall be pro tec ted  by a 
l ightn ing  arrester .  

4-5.2.2 Protection at Communica t ion  Center. All 
conductors  enter ing the Commun ic a t i on  Center  shall be 
pro tec ted  with devices, in the order  named ,  s tar t ing from 
the exter ior  circuit  as follows: 

(a) A fuse ra ted  at 3 amps  m i n i m u m  to 7 arnps max- 
imum and not less than  2000 volts; 

(b) A l ightning arrester:  

(c) A fuse or o ther  device, such as a heat  coil, ra ted  at 
not more  than  ]/~ ampere;  or 

(d) Where  the design of the system is such that  o ther  
type protec t ion  is necessary, the r e c o m m e n d a t i o n  of the 
ma nu fa c tu r e r  shall be followed. 

4-5.2.3 Protection on Aerial  Construction.  
4-5.2.3.1 At junc t ion  points of open aer ia l  conductors  
and  cable,  each conductor  shall be pro tec ted  by a light- 
n ing arrester  of wea the rproof  type, or be sui tably pro- 
tected from the weather .  The re  shall also be a connect ion 
between the l ightning arrester  g round  and  any metal l ic  
sheath and  messenger wire. 

4 - 5 . 2 . 3 . 2  A e r i a l  o p e n - w i r e  a n d  n o n m e s s e n g e r -  
suppor ted  two-conductor  cable  circuits shall be pro tec ted  
by a l ightning arrester  at intervals of  app rox ima te ly  2,000 
ft (610 m). 

4-5.2.3.3 Lightn ing  arresters,  o ther  than  a i r -gap  or 
self-restoring rare gas type, shall not be instal led in fire 
a l a rm boxes. 

4-5.2.3.4 All protect ive devices shall be accessible for 
ma in tenance  inspection. 

4-5.3 Power .  Power shall be provided  in accordance  
with Section 4-1.5. 

4-5.4 Design of Boxes. 
4-5.4.1 Boxes shall be designed to pe rmi t  the Com- 
munica t ion  Center  ope ra to r  to de te rmine  whether  or not 
the box has been restored to normal  condi t ion  after use. 

4-5.4.2 If a handset  is used, the caps on the t ransmi t te r  
and  receiver shall be secured to reduce the p robab i l i ty  of 
the box being disabled due to vandal ism.  

4-5.5 Receiving Equipment  - -  Fac i l i t i e s  for Receipt of 
Box Alarms. 
4-5.5.1 The  box circuits shall be t e rmina ted :  

(a) Directly on a console or swi tchboard  located in the 
Commun ic a t i on  Center;  or 
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(b) In concent ra tor - ident i f ie r  equ ipment  located in a 
Satell i te Communica t ion  Center .  

In the la t ter  use, tie circuits f rom the concent ra tor  
shall be t e rmina ted  on a console or swi tchboard  located 
in the Communica t ion  Center.  

4-5.5.2 The  box circuits in a direct  line system or the tie 
circuits in a concent ra tor  system shall be g rouped  on the 
console or swi tchboard so that  they are readily 
dis t inguishable  from other  circuits also t e rmina ted  on the 
console or switchboard.  

4-5.5.3 Audible  and visual signals shall indicate  an in- 
coming call from a telephone box. W h e n  the opera to r  
answers the call, the audib le  signal shall cease. 

4-5.5.4 Permanen t  visual recording  shall be instal led in 
the Communica t ion  Center.  A spare recording  device 
shall be provided when the number  of boxes exceeds 100. 

4-5.5.5 A pe rmanen t  visual record and an audib le  
signal are requi red  to indicate  the receipt  of an a larm.  
T h e  pe rmanen t  record shall indicate  the exact  locat ion 
f rom which the a l a rm is being t ransmi t ted .  

NOTE:  The  audible  signal device may be common to several 
box circuits and  a r ranged  so that  the fire a l a rm opera tor  can 
manua l ly  silence the signal temporar i ly  with a self-restoring 
switch. 

4-5.5.6 All voice transmissions f rom boxes for emergen-  
cies shall be recorded with the capabi l i ty  of instant 
p layback.  

4-5.5.7 A voice recording facility shall be provided for 
each opera to r  handl ing  incoming a larms to e l iminate  the 
possibility of interference.  

4-5.5.8 Facilities shall be provided that  will au tomat i -  
cally record the t ime of receipt  of each a larm.  

4-5.6 Tes t ing .  

4-5.6.1 Persons testing a voice box shall identify 
themselves and request  the a l a rm opera to r  to give them 
the locat ion from which they are calling. 

4-5.6.2 The  power supply shall be tested in accordance  
with 4-1.6.2.2 and 4-1.6.2.3.  

4-5.7 Supervision. 
4-5.7.1 The  power suppl ied to all requi red  circuits and  
devices of the system shall be supervised. 

4-5.7.2 Troub le  signals shall ac tua te  a sounding device 
located where there is always a responsible person on 
duty.  

4-5.7.3 Troub le  signals shall be dist inct  from a la rm 
signals and shall be indica ted  by both a visual light and 
an  audib le  signal. 

N O T E  l: The  audib le  signal may be common  to several super  
vised circuits. 

N O T E  2: A switch for s i lencing the audib le  t rouble  signal is 
pe rmi t t ed  if the visual s ignal  remains  opera ted  unti l  the s i lencing 
switch is restored to its normal  position. 
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4-5.7.4 The  audib le  signal shall be responsive to faults 
on any other  circuits that  may occur pr ior  to restorat ion 
of the si lencing switch to normal .  

4-5.7.5 Either  a cont inuous line test or per iodic  (up to 6 
minutes) au tomat i c  line tests shall detect  an open, short, 
ground,  or leakage condi t ion.  If one of these condit ions 
occurs, a visual and  audib le  t rouble  signal shall b," ac 
tua ted  where there is an opera tor  on duty. 

Chapter 5 Referenced Publications 

5-1 The  following documents  or port ions thereof  are 
referenced within this s tandard  and shall be considered 
par t  of the requirements  of this document .  The  edi t ion 
indica ted  for each reference is the current  edi t ion as of 
the da te  of the NFPA issuance of this document .  

5-1.1 NFPA Publications. Nat ional  Fire Protect ion 
Association, Ba t t e rymarch  Park,  Quincy, MA 02269. 

NFPA 10-1988, Standard for Portable Fire Ex- 
tinguishers 

NFPA 12A-1987, Standard on Halon 1301 Fire Ex- 
tinguishing Systems 

NFPA 13-1987, Standard for the Installation of Sprin- 
kler Systems 

NFPA 37-1984, Standard for the Installation and Use 
of Stationary Combustion Engines and Gas Turbines 

NFPA 54-1984, National Fuel Gas Code 
NFPA 58-1986, Standard .for the Storage and Han- 

dling of Lique~ed Petroleum Gases 
NFPA 70-1987, National Electrical Code 
NFPA 71-1987, Standard for the Installation, Mainte- 

nance, and Use of S,gnaling Systems for Central Station 
Service 

NFPA 72A-1987, Standard for the Installation, Main- 
tenance, and Use of Local Protective Signaling Systems 
for Guard's Tour, Fire Alarm, and Supervisorv Service 

NFPA 72B-1986, Standard for the Installation, Main- 
tenance, and Use of Auxiliary Protective Stgnaling 
Systems for Fire Alarm Service 

NFPA 72C-1986, Standard for the Installation, Main- 
tenance, and Use Qf Remote Station Protective Signaling 
Systems 

NFPA 72D-1986, Standard for the Installation, Main- 
tenance, and Use of Proprietary Protective Signaling 
Systems 

NFPA 72E-1987, Standard on Automatic Fire Detec- 
tors 

NFPA 74-1984, Standard for the Installation, Main- 
tenance, and Use of Household Fire Warning Equipment 

NFPA 75-1987, Standard for the Protection of Elec- 
tronic Computer~Data Processing Equipment 

NFPA 110-1988, Standard for Emergency and Standby 
Power Systems 

NFPA 220-1985, Standard Types of Building Con- 
struction. 
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5-1.2 Other Publications. 
5-1.2.1 A N S I  P u b l i c a t i o n .  Amer ican  Nat ional  Stan 
dards  Insti tute,  1430 Broadway,  New York, NY 10018. 

ANSI C2-1976, National Electrical Safety Code, spe- 
cifically ANSI C2.2-1976, Safety Rules for the Installa- 
tion and Maintenance of Overhead Electric Supply and 
Communication Lines. 

5-1 .2 .2  E I A  P u b l i c a t i o n s .  E lec t ron ic s  Indus t r i e s  
Association, Engineer ing Depar tment ,  2001 I Street, 
NW,  Washington,  DC 20006. 

RS-152-B, Land Mobile Communications (February  
1970) 

RS-204-C, Land Mobile Communications (January 
1982) 

RS-316, Portable Land Mobile Communications (May 
1979) 

RS-374-A, Land Mobile Signaling Standard (March 
1981). 

5-1.2.3 U.S.  Government Publications. U.S. Govern- 
ment  Pr int ing Office, Washington ,  DC 20025. 

Federa l  Communica t ions  Commission Rules and 
Regulat ions - Land Mobile Service (FCC Par t  90), No- 
vember  22, 1978 

Federal  Communica t ions  Commission Rules and 
Regulat ions  Code of Federal Regulations (Tit le  47, 
Par t  90), 1979 

MIL STD-810-C, U.S. Mil i tary S t anda rd  (Method 
506.1, Procedure  1: Method 509.1, Procedure  1; Method 
510, Procedure  1), March 10, 1975. 

5-1.2.4 I E E E  P u b l i c a t i o n .  Inst i tute of Electrical and  
Electronics Engineers, Inc.,  345 East 47th Street,  New 
York, NY 10017. 

A N S I / I E E E  100-1977, IEEE Dictionarv of Electrical 
and Electronics Terms. 

5-1.2.5 IMSA Publication. In te rna t iona l  Municipal  
Signal Association, Box 8249, For t  Wor th ,  T X  76112. 

IMSA Cable Specifications, 1967 Revision. 

5-1.2.6 NBS Publication. Nat ional  Bureau of Stan- 
dards,  Route  1-270, Quince Orcha rd  Rd. ,  Gai thersburg,  
MD 20899. 

NBS H a n d b o o k  30, National Electrical Safety Code, 
1981. 

Appendix A 

This Appendix is not a part o f  the requirements o]'thz~ NFPA docu- 
ment, but is zncluded for  ir{formation purposes only. 

A-2-1.4.4 The  Communica t ion  Center  should be pro- 
vided with self-contained b rea th ing  appa ra tus  meet ing  
the requirements  of N F P A  1981, Standard on Open- 
Circuit, Self-Contained Breathing Apparatus for Fire 
Fighters, for all essential opera t ing  personnel in the event 
of a fire in the Communica t ion  Center.  

A-2-1.10.2.2(b) .  The  following procedure  is recom- 
mended  for checking state of charge:  

Switch the bat tery charger  from float to h igh-ra te  
m o d e .  

The  current ,  as indica ted  on the charger  ammete r ,  will 
immedia te ly  rise to the m a x i m u m  ou tpu t  of the charger  
and  the bat tery  voltage, as shown on the charger  
voltmeter ,  will start  to rise at the same time. 

The  actual  value of the voltage rise is un impor t an t ,  
since it depends  on many  variables:  the length of t ime it 
takes for the voltage to rise is the impor t an t  factor.  

If, for example ,  the voltage rises rapid ly  in a few 
minutes,  then holds steady at the new value, the ba t te ry  
was fully charged.  At  the same time, the current  will d rop  
to slightly above its original  value. 

In contrast,  if the voltage rises slowly and the output  
current  remains high, the high-rate  charge should be con- 
t inued until the voltage remains constant.  Such a condi- 
tion is an indicat ion that the bat tery was not fully charged,  
and  the float voltage should be increased slightly. 

A-2-1.13.2 P la n n in g  Guidel ines  for Universal  
Emergency Calling Code (911) Systems. 

This document  is in tended  as a guide  to assist those 
munic ipal i t ies  con templa t ing  or actual ly  p lann ing  911 
svstems. There  are three parts  to the document :  

I Fea ture  Definitions. 

II Munic ipa l  Characteris t ics .  

III  Fea ture  versus Character is t ics  Corre la t ion.  

In the feature  defini t ion section, all known 911 fea- 
tures are described.  It should be noted,  however, that  this 
is a l isting of all features and that  not  all features  are 
technical ly compat ib le  with one another .  Fur the rmore ,  
cer ta in  features can only be provided  if special  equip-  
ment  is avai lable in the te lephone company  centra l  of- 
fice. Your local te lephone company  should be consulted 
as early as possible when p lann ing  a 911 system. 

The  second section considers various character is t ics  of 
munic ipa l i t ies  that  would influence the fea ture  comple-  
men t  of a 911 system. 

A g raph  is inc luded in the th i rd  section that  relates 
munic ipa l  character is t ics  to 911 features.  

It must  be emphasized that  these notes are only a plan-  
ning guidel ine.  Each munic ipa l i ty  has its own unique  set 
of  character is t ics  that  must  be evalua ted  and  ma tched  to 
a set of 911 features.  

I. Feature Definitions. 
Automatic Location Identification (ALI). Displays 

the cal l ing party 's  address and  o ther  preselected informa- 
tion at the PSAP a t t endan t  posit ion. 

Automatic Number Identification (ANI). Displays 
the cal l ing par ty 's  te lephone n u m b e r  at the PSAP atten- 
dan t  position. 

Ca l l  Detail Recording (CDR).  Provides a ha rd  copy 
pr in tou t  after  every call of the ANI  number ,  t runk 
number ,  and  answering a t t endan t  number ;  and  the t ime 
of seizure, answer, d i sconnec t / t ransfer .  
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Cal led  P a r t y  H o l d .  Allows the PSAP a t t endan t  to 
hold the established connect ion to the station from which 
the 911 call was or iginated,  regardless of  cal l ing par ty  ac- 
tion. 

Default Routing. Provides rout ing of 911 calls to a 
p rede te rmined  PSAP when it is not possible to route a 
call to its p r imary  PSAP. 

Emergency R i n g b a c k .  Allows the PSAP a t t endan t  
to r ing the cal l ing station regardless of the station switch- 
hook status. 

Forced Disconnect. Enables the PSAP a t t endan t  to 
te rminate ,  at any time, an existing 911 call regardless of 
the act ion of the cal l ing party.  

Id l e  Tone Application. Gives the PSAP a t t endan t  
an audib le  indica t ion  if the 911 caller abandons  before 
the a t t endan t  answers the call or if the 911 caller  ter- 
minates  the call after the a t t endan t  answers the call. 

Night Service/Alternate Routing. Calls are routed 
to an a l ternate  PSAP when: 

(a) all trunks are busy to a PSAP; or 

(b) a PSAP closes down for a per iod of t ime. 

Public Safety Answering Point (PSAP).  Any facil- 
it,/ where 911 calls are answered, ei ther  directly or 
tl~rough rerouting.  

Selective Routing. Routes a 911 call to the correct  
PSAP based on the cal l ing party 's  te lephone number ,  
regardless of munic ipal i ty  and te lephone company  cen- 
tral office boundary  mismatches.  

S w i t c h - H o o k  Status.  Provides a visual and  ,or  audi-  
ble indica t ion  of whether  the or iginat ing station on an 
establ ished 911 call is on-hook or off-hook. 

Transfer. Allows an incoming 911 call to be 
rerouted from one PSAP to another .  There  are three 
generic types of transfer:  

(a) Manual. Voice only is rerouted using a series of 
operat ions at the a t t endan t  console. 

(b) Fixed. Voice, ANI  and ALI  are rerouted to a 
specific secondary PSAP by pressing a bu t ton  associated 
with the desired PSAP. 

(c) Selective. Voice, ANI and ALI  are re routed  to 
any number  of secendary PSAPs based upon  the 
te lephone number  of the cal l ing par ty  by the opera t ion  of 
a single but ton.  

II. Municipal Characteristics. 
Number of 911 Center(s). The  number  of 911 

Emergency Repor t ing  Centers [or Public  Safety Answer- 
ing Points (PSAP)] is one of the key factors that  must  be 
considered in p lanning  a 911 system. If mul t ip le  answer- 
ing points are located throughout  the system (county or 
municipal i ty) ,  then there are many  factors that  will in- 
f luence the way in which 911 calls are handled.  For in- 
stance, te lephone company  and munic ipa l  boundar ies  
are rarely coincident .  Thus,  calls will be routed to ira- 
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proper  answering points and time delays will be en- 
countered  in handl ing  or re rout ing  the 911 calls. 

On the other  hand,  having a single answering point 
minimizes the bounda ry  problem.  However, other  func- 
tions such as dispatch become more difficult.  

When  p lanning  a 911 system, many factors must be 
considered.  The  adminis t ra t ive  and opera t ional  pro- 
cedures of the answering bureau and the avai lable  911 
system features should be carefully reviewed. 

Location of Fire Dispatch Center. If the 911 center  
(PSAP) is the main  dispatch center for fire services, the 
center  should meet the requirements  of this s tandard .  

Force U t i l i z a t i o n .  Both the number  and type of per- 
sonnel that  will be handl ing  911 calls should be con- 
s idered when p lann ing  a 911 system. For instance, if a 
large percentage  of calls must be rerouted (i.e.,  calls are 
answered by personnel not aff i l iated with any pa r t i cu la r  
emergency agency), then 911 features which provide for 
the expedi t ious handl ing  of calls should be considered 
since many calls require  rerouting.  

If the pr imary  objective is to optimize force, then 911 
features that  minimize the number  of  misrouted  calls 
should be considered.  

Third-Party Call Handling and Conference Calls. 
The  character is t ics  of a par t icu la r  munic ipa l i ty  may re- 
quire  the f requent  use of interpreters  or satellite centers 
(secondary Public Safety Answering Points). This  re- 
quires f requent  re rout ing  and conferencing of 911 calls. 
911 system features that  provide expedi t ious call han- 
d l ing under  these condit ions should be considered where 
this poses a severe problem.  

Improper Call Termination by Call Originator. 
When  the cal l ing par ty  does not hang  up after a 911 call, 
whether  de l ibera te  or accidental ,  te lephone facilities will 
be tied up for a time, l imit ing access to the 911 center  by 
other  emergency callers. Where  this may be a problem,  
911 system features and quant i t ies  of te lephone access 
facilities should be reviewed. 

Inadequate or Untimely Location Information. In 
some munic ipal i t ies  or port ions thereof, there could be a 
higher  incidence of calls where locat ion informat ion  is in- 
adequa te  or unt imely due to such circumstances as in- 
abil i ty of the caller  to talk, a speech or hear ing  problem,  
a p rank  call, or a false a larm.  Where  the f requency of 
such occurrences hampers  the effectiveness or costs of the 
municipal i t ies '  emergency services, adminis t ra t ive  pro- 
cedures, opera t iona l  plans, and  911 system features 
should be reviewed. 

Computer Aided Dispatch (CAD).  Many munic ipal -  
ities are consider ing or are a l ready employing  a 
compu te r - a ided  dispatch system. Several 911 system fea- 
tures complement  CAD systems and should be very care- 
fully considered when p lann ing  a 911 system with a CAD 
interface.  

F i r e  E m e r g e n c y  Ca l l  H a n d l i n g .  In most cases, 911 
fire calls will not be routed direct ly to fire d ispatch 
centers. The  first response centers will be required to 
reroute  the calls to the app rop r i a t e  fire Communica t ion  
Center .  Therefore ,  911 features that  minimize call ban- 
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dl ing time (especially rerouting) should be considered 
when p lanning  a 911 system. 

R e c o m m e n d e d  911 S y s t e m  F e a t u r e  G r o u p i n g s .  
Forced disconnect  and  transfer should always be provided 

forced disconnect  to prevent  the system from being 
tied up, and transfer  to ensure expedi t ious handl ing  of 
calls. 

Either ANI or Called Party Hold,  Idle Tone  Appl ica-  
tion, Switchhook Status, and  Emergency Ringback 
should be provided.  This will be referred to as basic call- 
ing par ty  status ident if icat ion.  

It should be noted that  some features are incompat ib le  
with one another  from a technical  point  of view (i.e.,  
ANI ,  SR, ALl  are incompat ib le  with Switchhook Status, 
Emergency Ringback,  and Called Party Hold).  Also, cer- 
tain features can only be provided if special equ ipment  is 
available in the te lephone company  central  office. Your 
local te lephone company  should be consulted when plan 
ning for a 911 system. 

I I I .  F e a t u r e s  to B e  C o n s i d e r e d  fo r  V a r i o u s  M u n i c i p a l  
C h a r a c t e r i s t i c s .  

Force 3rd Party 
Char. No, of 911 Utiliz. Conf. ~ r o p e r  Loc. Fire 

Feature Centers Calls Termin. Call Info. CAD Call 

All 
CDR 
Calling 

Party 
Status* 

Alternate 
Routing'# 

Forced 
Disconnect 

Selective 

X 

X X 
X X 

X 

Routing X X X 

Transfer X X X X 

*Called Party Hold, Emergency Ringback, Switch-Hood Status, Idle 
Tone Application or ANI 

+Default Routing and/or Night Transfer and/or  Alternate Routing 

z 
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Note: Figure shows tape drive, but could be disk type. . ~  

Figure A-8-12.3 Class I CAD System. 
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A-3-1.5.3.2(b) See A-2-1.10.2.2(b). 

A-3-11.2.7 Facilities should be provided for the aux- 
iliary supply of compressed air in case of compressor or 
power failure. These facilities may be either manifolds 
and regulators for connection of high-pressure cylinders, 
fittings for the supply of compressed air from external 
self-powered compressors, or supply of air from vehicle 
air brake compressors. 

A-4-1.4.1.5 
(a) Current supply for designating lamps at street 

boxes should preferably be secured at lamp locations 
from the local electric utility company.  

(b) Alternating current power may be superimposed 
on metallic fire alarm circuits for supplying designating 
lamps or for control or actuation of equipment  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 circuit 
shall not exceed ¼ amp. 

2. Coupling capacitors, transformers, choke, coils, 
etc., shall be rated for 600-voh working voltage and have 
a breakdown voltage of at least twice the working voltage 
plus 1000 volts. 

3. There  is no interference with fire alarm service 
under any conditions. 

A-4-1.6.2.3(b) See A-2-1.10.2(b). 

A-4-3.3.2.2 FCC Rules and Regulations, Vol. V, Part 
90, March 1979: "Except for test purposes, each 
transmission must be limited to a maximum of 2 seconds 
and may be automatically repeated not more than two 
times at spaced intervals within the following 30 seconds; 
thereafter, the authorized cycle may not be reactivated 
for 1 minute." 
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Note: Figure shows tape drive, but  could be disk type. 

Figure A-3-12.4 Class I I  CAD System. 
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Figure shows tape drive, but  could be disk typ 

F i g u r e  A-3-12.5 Class I I I  CAD System. 

1988 Edition 


