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N O T I C E  

All questions or other  communica t ions  re la t ing  to this documen t  should  be sent only 
to NFPA Headquar te rs ,  addressed to the a t t en t ion  of the Commi t t ee  responsible for 
the document .  

For in format ion  on ob ta in ing  Formal  In te rpre ta t ions  of the document ,  proposing 
Tenta t ive  In ter im Amendments ,  proposing a m e n d m e n t s  for Commi t t ee  considera- 
tion, and  appeals  on mat ters  re la t ing  to the content  of the document ,  wri te  to the 
Secretary, S tandards  Council ,  Na t iona l  Fire Protect ion Association,  Ba t t e rymarch  
Park. Quincy, MA 02269. 

L i c e n s i n g  Prov i s ion  - -  This  d o c u m e n t  is copyr ighted  by the Na t iona l  Fire Protec- 
t ion Association (NFPA). 

1. A d o p t i o n  by Refe rence  - -  Public  author i t ies  and  others are urged  to reference 
this document  in laws, ordinances,  regulat ions,  admin is t ra t ive  orders  or s imi lar  in- 
s t ruments .  Any deletions, addi t ions  and changes  desired by the adop t ing  author i ty  
must  be noted separately.  Those using this m e t h o d  are reques ted  to notify the NFPA 
(Attent ion:  Secretary, S tandards  C o u n c i l ) i n  wr i t ing  of such use. The  term "adopt ion  
by reference" means  the c i t ing of t i t le and  pub l i sh ing  in fo rmat ion  only. 

2. Adoption by T r a n s c r i p t i o n  - -  A. Publ ic  author i t ies  with l aw-making  or rule- 
mak ing  powers only, upon  wri t ten  notice to the NFPA (At tent ion:  Secretary, Stan- 
dards  Council),  will be g ran ted  a royalty-free license to pr in t  and  republ ish  this docu- 
ment  in whole or in part,  with changes and additions, if any, noted separately, in laws, 
ordinances,  regulations,  admin is t ra t ive  orders or s imi lar  ins t ruments  hav ing  the force 
of law, provided that:  (1) due notice of NFPA's  copyright  is con ta ined  in each law and 
in each copy thereof; and,  (2) tha t  such p r in t ing  and  republ ica t ion  is l imi ted to 
numbers  sufficient to satisfy the jur isdict ion 's  l aw-making  or ru l e -mak ing  process. 
B. Public authori t ies  with advisory funct ions and  all others des i r ing permission to 
reproduce this document  or its contents  in whole or in par t  in any form shall  consult  
the NFPA. 

All other rights, inc luding  the r ight  to vend, are re ta ined  by NFPA. 

(For fur ther  explanat ion,  see the Policy Concern ing  the Adopt ion ,  Pr in t ing  and 
Publ ica t ion  of NFPA Documents  which is avai lable  upon request  from the NFPA.)  

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protec- 
tion Association, which are designed to assure the appointment of technically competent Commit- 
tees 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 ac- 
tivities 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 docu- 
ment and any certification of products stating compliance with requirements of this document is 
made at the peril of the certifier. 
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(a) A fuse r a t ed  at  3 or 7 amps and not less than 2,000 
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1980 Edition of NFPA 1221 

This 1980 edition of NFPA 1221, Standard for Public Fire Service 
Communications, was prepared by the Technical Committee on 
Public Fire Service Communications and was adopted by the Na- 
tional Fire Protection Association, Inc. on November 20, 1980 at its 
Fall Meeting in San Diego, California. It was released for publication 
by the Standards Council on December 10, 1980, and has been ap- 
proved by the American National Standards Institute. 

This edition of the standard has been editorially restructured in 
order to establish the requirements for Public Fire Service Com- 
munications in a more logical sequence for the individuals using the 
standard. 

Origin and Development of NFPA 1221 

This standard is the latest in a long series of editions dating back 
to 1898. Originally, it was part of a general standard on signaling 
systems but this material on municipal fire alarm systems was 
separated from the general standard in 1911. This standard has been 
revised and reissued in editions dated 1904, 1911, 1926, 1934, 1940, 
1941, 1946, 1948, 1949, 1950, 1952, 1954, 1955, 1956, 1962, 1963, 
1964, 1967, 1973, 1975 and 1978. 
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Standard for the Installation, 

Maintenance and Use of 

Public Fire Service Communications 

NFPA 1221-1980 

NOTICE: An asterisk (*) following the number or letter designating a 
paragraph indicates explanatory material on that paragraph in Appendix A or 
B. For information on referenced publications, see Appendix C. 

Chapter 1 Fundamentals 

1-1 Scope. 

1-1.1 This s tandard covers the installation, maintenance  and use of 
all public fire service communica t ion  facilities. This s tandard is not 
intended as a design specification nor as an instruction manual .  

1-1.2 These facilities include, but are not limited to, public report- 
ing, dispatching, telephone, and both two-way and microwave radio 
systems, all of which fulfill two principal functions: that  of receiving 
fire alarms or other emergency calls from the public and that of 
retransmitt ing 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 Standard for Central Station Signaling Systems, NFPA 
71; Standard for Local Protective Signaling Systems, NFPA 72A; 
Standard for Auxiliary Protective Signaling Systems, NFPA 72B; 
Standard for Remote Station Protective Signaling Systems, NFPA 
72C; Standard for Proprietary Protective Signaling Systems, NFPA 
72D; and Standard for Household Fire Warning Equipment, NFPA 
74. 

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 by the authority having jurisdiction according to the in- 
tent of  the requirements and if found satisfactory, shall be judged the 
equivalent. 
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1-2 M a n a g e m e n t .  

1-2.1 The  system shall 
jurisdiction employee .  

be under the control of a responsible 

1-3 Definitions. When the words defined in this section are used 
in this standard they have the meaning described below. 

Alarm.  A signal or message from a person or device indicating 
the existence of a fire or other emergency which requires fire depart- 
ment  action. 

Approved. Acceptable to the authority having jurisdiction. 

NOTE: The National Fire Protection Association does not approve, inspect 
or certify any installations, procedures, equipment or materials nor does it ap- 
prove or evaluate testing laboratories. In determining the acceptability of in- 
stallations or procedures, equipment or materials, the authority having 
jurisdiction may base acceptance on compliance with NFPA or other ap- 
propriate standards. In the absence of such standards, said authority may re- 
quire evidence of proper installation, procedure or use. The authority having 
jurisdiction may also refer to the listings or labeling practices of an organiza- 
tion concerned with product evaluations which is in a position to determine 
compliance with appropriate standards for the current production of listed 
items. 

Author i ty  Hav ing  Jurisdict ion,  The "authority having 
jurisdiction" is the organization, office, or individual responsible for 
"approving" equipment, an installation, or a procedure. 

NOTE: The phrase "authority having jurisdiction" is used in NFPA 
documents in a broad manner since jurisdiction and "approval" agencies vary 
as do their responsibilities. Where public safety is primary, the "authority hav- 
ing jurisdiction" may be a federal, state, local, or other regional department or 
individual such as a fire chief, fire marshal, chief of a fire prevention bureau, 
labor department, health department, building official, electrical inspector, or 
others having statutory authority. For insurance purposes, an insurance inspec- 
tion department, rating bureau, or other insurance company representative 
may be the "authority having jurisdiction." In many circumstances the prop- 
erty owner or his designated agent assumes the role of the "authority having 
jurisdiction"; at government installations, the commanding officer or depart- 
mental official may be the "authority having jurisdiction." 

Auxiliary Alarm System. A system connected to the municipal 
fire alarm system to transmit an alarm of fire to the Communication 
Center. Fire alarms from an auxiliary alarm system are received at 
the Communication Center on the same equipment and by the same 
alerting methods as alarms transmitted from the boxes located on 
s t ree t s .  

Box. A manually operated device used to send an alarm in event 
of an emergency. 

(a) Master Box. A box that may also be operated by remote 
means. 



FUNDAMENTALS 1921 -7  

C i r c u i t .  The  conductor ,  or rad io  channel ,  and  associated equip-  
ment  used to per form a def ini te  funct ion in connect ion  with a fire 
a l a rm system. Specific types of circuits are def ined below. 

(a) Box Circuit. A circuit  connected  to boxes which t ransmi t  
an a l a rm to the Communica t i on  Center .  In  Type  B systems, box cir- 
cuits usually connect  to receiving equ ipmen t  at fire stations. 

(b) Dispatch Circuit. A circuit  over which a larms are 
re t ransmi t t ed  au tomat ica l ly  or manua l ly  f rom the Communica t i on  
Center  to fire stations. (Former ly  cal led A l a r m  Circuits .)  

(c) Local Circuit. A circui t  upon  which the receipt  of a larms 
over box circuits or retransmission of a la rms over d ispatch circuits 
does not depend.  

(d) Tie Circuit. A circuit  connect ing  a Communica t ion  
Center  and  a Satell i te  Commun ica t i on  Center .  

Box  Ba t t e ry .  The  ba t te ry  supplying power for an individual  box 
where radio  is used for the transmission of box alarm's. 

Common Bat t e ry .  The  ba t te ry  used to power recorders,  
t ransmit ters ,  relays and other  Commun ica t i on  Center  equ ipmen t  
and,  if used, Satell i te Communica t i on  Center  equ ipment .  This  bat-  
tery may  also be used with Form 4 power supply.  C o m m o n  bat tery  is 
also te rmed local or master .  

Communication Cente r .  The  bu i ld ing  or por t ion  of  a bu i ld ing  
used to house the centra l  ope ra t ing  par t  of the fire a l a rm system; 
usually the place where the necessary testing, switching, receiving, 
r e t r ansmi t t ing  and power supply devices are  located.  

Concentrator-Identifier. A facil i ty for switching signals from 
box circuits over a smal ler  n u m b e r  of circuits to a fire a l a rm switch- 
boa rd  and ident i fying the opera ted  box. 

Converter. Any mechanica l  or electr ical  device tha t  changes 
a l t e rna t ing  current  to direct  cur ren t  or  changes direct  cur rent  
voltage to a higher  or lower voltage, the la t ter  commonly  referred to 
as a direct  cur rent  to direct  cur ren t  converter .  

Dynamotor. A machine  which combines  both  motor  and  
genera to r  act ion in one magnet ic  field, e i ther  with two a rma tu res  or  
one a r m a t u r e  having two separa te  windings. 

Emergency. Any condi t ion  endanger ing ,  or thought  to be en- 
danger ing ,  life or proper ty .  

Engine-Driven Generator. A genera tor  driven by an in ternal  
combust ion  engine.  

F i r e  S ta t ion .  A bui ld ing  occupied  by mobi le  appa ra tus  of the 
fire depa r tmen t .  It may  also include locations where other  emer-  
gency equ ipmen t  is housed. 
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F r e q u e n c y  (Radio) .  A frequency useful for rad io  transmission.  

NOTE: The present practicable limits of radio frequency are roughly 10 
kiloHertz to 100,000 megaHertz. Within this frequency range, electro- 
magnetic radiation may be detected and amplified as an electric current at the 
wave frequency. (See C-1-2.) 
I n v e r t e r .  Any mechan ica l  or electr ical  device that  changes 

direct  cur rent  to a l t e rna t ing  current .  

L a b e l e d .  Equ ipmen t  or mater ia l s  to which has been a t t ached  a 
label,  symbol,  or o ther  ident i fying m a r k  of an organiza t ion  accep- 
table  to the au thor i ty  having jur isdic t ion  and concerned  with pro- 
duct  evaluat ion,  that  ma in ta ins  per iodic  inspect ion of  p roduc t ion  of 
labeled equ ipmen t  or mater ia l s  and  by whose label ing the manufac-  
turer  indicates  compl iance  with app rop r i a t e  s tandards  or perform- 
ance in a specified manner .  

L i n e  Ba t t e ry .  The  ba t te ry  used with Forms 2 and 3 power sup- 
ply to power the individual  box and  a la rm circuits. 

Lis ted .  Equ ipmen t  or mater ia l s  inc luded in a list publ i shed  by 
an organiza t ion  acceptab le  to the author i ty  having jur isdic t ion  and  
concerned with p roduc t  evaluat ion,  that  main ta ins  per iodic  inspec- 
t ion of  p roduc t ion  of listed equ ipmen t  or mater ia l s  and  whose listing 
states e i ther  that  the equ ipmen t  or ma te r i a l  meets app rop r i a t e  stan- 
dards  or has been tested and found  sui table  for use in a specified 
manner .  

NOTE: The means for identifying listed equipment may vary for each 
organization concerned with product evaluation, some of which do not 
recognize equipment as listed unless it is also labeled. The "authority having 
jurisdiction" should utilize the system employed by the listing organization to 
identify a listed product. 

M o t o r - G e n e r a t o r .  A mach ine  which consists of a genera to r  
driven by an electric motor .  

M u n i c i p a l i t y .  Any governmenta l  unit,  such as a county,  city, 
town or fire pro tec t ion  district .  

O p e r a t o r .  A t ra ined  person in the Communica t i on  Center  who 
receives and  re t ransmits  an a la rm.  

O p e r a t i o n s  Room.  The  room in the Communica t i on  Center  
where a larms are received and  re t ransmi t 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 in- 
dividual  wired circuit  is used for each box. 

Power  Source.  The  power ob ta ined  from the uti l i ty d is t r ibut ion  
system, an engine-dr iven genera tor  or bat tery .  

Power  Supp ly .  A device that  receives its input  power from a 
power source and  converts the input  power to the a l t e rna t ing  cur ren t  
or direct  cur rent  voltage(s) requi red  to opera te  the system. 
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P u b l i c  R e p o r t i n g  System. A system of a la rm ini t ia t ing devices, 
receiving equ ipmen t  and connect ing  circuits  (other  than  a publ ic  
te lephone network) used to t ransmi t  a larms from street locations to 
the Communica t ion  Center .  

(a)* Type  A --  Public Repor t ing  System. A system in which an 
a la rm from a fire a la rm box is received and  is re t ransmi t ted  to fire 
stations ei ther  manua l ly  or au tomat ica l ly .  

(b)* Type  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 sta- 
tions and,  if used, to outside a ler t ing devices. 

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

NOTE: The width of the channel depends upon the type of transmission and 
the tolerance for the frequency of emission. Normally allocated for radio 
transmission in a specified type of service or by a specified transmitter. (See 
c-12.) 

Rec t i f i e r .  A device without  moving parts  which changes alter- 
na t ing  current  to direct  current .  

Repea t e r .  A combina t ion  of appa ra tus  for receiving ei ther  one- 
way or two-way communica t ion  signals and  del ivering corresponding 
signals that  are ei ther  ampl i f ied  or reshaped or both.  (See C-1-2.) 

Sate l l i t e  C o m m u n i c a t i o n  Cen te r  o r  " S a t e l l i t e . "  The  bu i ld ing  
used to house par t  of the control  equ ipmen t  of  a fire a la 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. 

So la r  Cel l .  A device that  converts l ight or other  r ad ian t  energy 
into electr ical  energy. 

Se l f -Powered  Box.  A coded rad io  box which incorpora tes  a self- 
con ta ined  power source capab le  of supplying or genera t ing  all power 
requi red  for transmission of signals. 

Sha l l .  Indicates  a m a n d a t o r y  requ i rement .  

Shou ld .  Indicates  a r e c o m m e n d a t i o n  or that  which is advised 
but  not required .  

Superv i s ion .  The  moni to r ing  of circuits and  other  system com- 
ponents  to reveal defects or faults that  would interfere with receipt  or 
t ransmission of  an a la rm.  

T a m p e r  S igna l .  A dist inctly ident i f iable  signal requi red  to be 
t r ansmi t t ed  f rom all coded radio  type boxes, when: 

(a) Any a t t empt  is made  to ga in  unau thor ized  access to any 
part(s)  of the box, not normal ly  publ ic ly  accessible. 
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(b) Any t ime a box is struck or v ibra ted  to the extent  that  the 
normal  access to or opera t ion  of the box is impeded  or endangered .  

T r o u b l e  S igna l .  A signal which indicates  an a b n o r m a l  condi-  
tion. 

T r u n k  L i n e .  A te lephone line or  channel  between te lephone 
centra l  offices or switching devices inc luding  lines to the fire a l a rm 
telephone switchboard.  

U s e r - P o w e r e d  Box.  A coded rad io  box uti l izing power 
genera ted  by the act ion of  the user. 
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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 openings, and by constructing the 
roof to resist damage which might be caused by falling walls. 

2-1.1.2 A Communication 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. 

2-1.2 Construction. 
2-1.2.1 The structure shall be designed and constructed in con- 
sideration of seismic and wind loads prevalent in its geographic loca- 
tion, and based on the requirements set forth in the applicable 
building codes. 

2-1.2.2 The Communication Center shall be located in buildings 
c lass i f ied  as F i re -Res is t ive  C o n s t r u c t i o n ,  or P r o t e c t e d  
Noncombustible/Limited-Combustible Construction as defined by 
the Standard Types of Building Construction, NFPA 220. 

2-1.2.3 A Communication Center located in buildings of Un- 
protected Noncombustible/Limited-Combustible or Ordinary Con- 
struction as defined by the Standard Types of Building Construction, 
NFPA 220, is acceptable if provided with a Class A fire-resistive roof 
covering and a sprinkler system in all areas of the building except the 
Communication Center and power room. The sprinkler system shall 
be completely supervised by the Communication Center. 

2-1.2.4 When the building is occupied for purposes other than fire 
communications, the Communication 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. Open- 
ings 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. If spaces adjoining the Communication Center are oc- 
cupied by "Ordinary Hazard Occupancies," as defined in the Stan- 
dard for Installation of Sprinkler Systems, NFPA 13, they shall be 
provided with an automatic fire alarm system, and if such spaces are 
occupied by "Extra Hazard Occupancies" as defined therein, they 
shall be provided with an automatic sprinkler system. 
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2-1.2.5 Interior finish material shall have a flame spread rating of 
25 or less. 

2-1.2.6 The Communica t ion  Center and other buildings housing 
essential operat ing equipment  shall be protected against damage  due 
to vandalism and civil disturbances. In Communica t ion  Centers con- 
structed on the first floor of  a building, with the floor at exterior 
grade level, direct exterior windows shall not be permitted. En- 
tryways leading directly from the exterior shall be protected by two 
doors and a vestibule. 

NOTE:  Entry to the C o m m u n i c a t i o n  Center  shall  be restr icted to author ized 
persons only. The  door  openings  shall  be protected by not less than  a Class B 
self-closing fire door  assembly. 

2-1.3 Utilities.  
2-1.3.1 W a r m  air heating, ventilating, and air conditioning shall 
be by independent  systems serving only the Communica t ion  Center. 

2-1.3.2 No main  water, sewer, storm sewer, or sprinkler lines shall 
pass through the Communica t ion  Center or Communica t ion  Center  
equipment  rooms. 

2-1.4 Fire Protection. 
2-1.4.1 The  Communica t ion  Center shall be provided with fire ex- 
tinguishers to meet the requirements of  the Standard for Portable 
Fire Extinguishers, NFPA 10. There  shall be at least two ex- 
tinguishers having 2-A or greater ratings and two extinguishers hav- 
ing a combined rat ing of 20-B:C or greater; in lieu of these, two 
mult ipurpose extinguishers having 2-A:10-B:C ratings may be pro- 
vided. 

2-1.4.2 Unmanned  rooms or spaces having equipment  on which 
the receipt or transmission of alarms, and radio or the phone com- 
munications depend shall be provided with an automatic  fire alarm 
system connected to a warning device at a location where someone is 
always on duty. 

2-1.5 Emergency  Ligh t ing .  

2-1.5.1 The  Communica t ion  Center shall be equipped with an 
emergency lighting system which can be immediately placed in ser- 
vice and which shall be independent  of the source normally used for 
lighting purposes. I l lumination shall be great enough to permit all 
necessary operations. 

2-1.5.2 In addition to the requirement  of 2-1.5.1, the Communica-  
tion Center shall be equipped with not less than one self-charging, 
battery pack lantern that automatically lights when power is inter- 
rupted. 



C O M M U N I C A T I O N  C E N T E R S  AND F I R E  S T A T I O N S  1221-13 

2-1.6 Power .  

2-1.6.1 G e n e r a l .  

2-1.6.1.1 Two sources of power shall be provided,  under  all condi-  
tions, for opera t ion  of the communica t ions  network together  with 
suppor t ing  re la ted systems and equ ipment .  

2-1.6.1.2 Power circuits, together  with their  associated motors,  
generators ,  rectifiers, t ransformers,  fuses and  control l ing devices, 
shall be in accordance  with the requ i rements  of the National  Elec- 
trical Code, ® NFPA 70. 

2-1.6.1.3 The  conductors  of the power supply circui t  shall be con- 
nected to the line side of the ma in  service of  a commmerc ia l  l ight or 
power supply circuit  or to the ma in  conductors  of an isolated power 
p lan t  located on the premises except  as pe rmi t t ed  in 2-1.6.1.4. The  
circuit  d isconnect ing means  shall be so instal led that  it would be ac- 
cessible only to author ized personnel .  

2-1.6.1.4 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. 

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 
ung r ounded  conductor .  

2-1.6.2 Power  Source .  The  two sources of power for the Com- 
munica t ion  Center  that  are considered acceptable  are: 

(a)* One circuit  f rom a uti l i ty d is t r ibut ion  system and a second 
from an engine-dr iven genera tor  and  a s tandby ba t te ry  having a 
4-hour  capaci ty.  

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

(c)* Two engine-dr iven genera tors  with one unit  supplying nor- 
mal  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-hour  capaci ty  shall be provided.  If  two engine- 
driven generators  are used as a second source of power, the fire a l a rm 
system 4-hour  ba t te ry  may  be omi t ted .  

2-1.6.3 Power Supply. 
2-1.6.3.1 Local  circuits at Communica t i on  Centers shall be sup- 
pl ied ei ther  in common  with box or d ispatch circuits or  by a separa te  



1221-14 P U B L I C  F IRE SERVICE C O M M U N I C A T I O N S  

power source. T h e  source of power for local circuits on which the 
opera t ion  of essential features of the system depends  shall be super- 
vised. 

2-1.6.3.2 Visual and  aud ib le  means  to indica te  a 15 percent  or 
grea ter  reduc t ion  of normal  power supply ( ra ted  voltage) shall be 
provided.  

2-1.6.4 Rectifiers,  Converters,  Inverters,  Motor-Genera tors .  

2-1.6.4.1 Rectifiers shall be suppl ied  th rough  an isolating 
t ransformer  tak ing  energy from a circuit  not  to exceed 250 volts. 

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

2-1.6.4.3 One spare  rectif ier  shall be provided  for each ten re- 
qui red  for opera t ion  but  in no case less than  one. 

2-1.6.4.4 Leads from rectifiers or motor-genera tors ,  with s torage 
ba t te ry  floating, shall have fuses ra ted  at no 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 .  

2-1.6.5 Engine-Driven Generator Sets. 

2-1.6.5.1 The  provisions of this section shall apply  to genera tors  
driven by internal  combust ion  engines. 

2-1.6.5.2 The  insta l la t ion of such units shall conform to the provi- 
sions of the Standard for Stationary Combustion Engines and Gas 
Turbines, NFPA 37, except  as restr ic ted by the provisions of this sec- 
tion. 

2-1.6.5.3 The  unit  shall be located in an adequate ly  vent i la ted,  
cutoff  area  of the bu i ld ing  housing the Commun i c a t i on  Center  
equ ipment ;  the room shall be used for no o ther  purpose  except  
s torage of spare par ts  or equ ipment .  Exhaust  fumes shall be 
d ischarged direct ly outside the bui lding.  

2-1.6.5.4 Liquid  fuel shall be stored in outside unde rg round  tanks 
and  gravity feed shall not  be used. Sufficient 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 
re l iable  or readi ly available,  or if special a r rangements  must  be made  
for refuel ing as necessary, a supply sufficient for 24 hours of opera-  
tion at full load shall be ma in ta ined .  

2-1.6.5.5 Liquef ied pe t ro leum gas and na tu ra l  gas instal lat ions 
shall meet  the requi rements  of the Standard on Liquefied Petroleum 
Gases, N F P A  58, and  the Nat iona l  Fuel Gas Code, N F P A  54. 
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2-1.6.5.6 The unit shall be of sufficient capacity to supply power at 
least for operating all fire alarm facilities, and emergency lighting of 
the operating rooms or communications building. 

2-1.6.5.7 A separate storage battery on automatic float charger 
shall be provided for starting the engine-driven generator. 

2-1.6.6 Batteries. 

2-1.6.6.1 Batteries shall be of the storage type; primary batteries 
(dry cells) shall not be used. All cells shall be of the spill-proof type, 
adequately vented and, as applicable, equipped with explosion in- 
hibiting caps. Lead-acid batteries shall be in jars of glass or other 
suitable transparent materials; other types of batteries shall be in 
containers suitable for the purpose. 

2-1.6.6.2 Batteries shall be located in the same building as the 
operating equipment, preferably on the same floor, readily accessi- 
ble for maintenance and inspection. The battery space shall not be 
located below grade unless the structure is specifically designed for 
such a location, and shall be ventilated to prevent accumulation of 
explosive gas mixtures. 

2-1.6.6.3 Batteries shall be mounted in such a manner as to pro- 
vide effective insulation from the ground and from other batteries. 
The mounting shall be suitably protected against deterioration and 
consideration shall be given to stability, especially in territory subject 
to seismic disturbance. 

2-1.6.6.4 Battery leads of both polarities shall not be in the same 
conduit, tubing, or cable between the battery terminals and fuses. 

2-1.7 Electrical Wiring. 

2-1.7.1 Circuit Conductors - -  General. 

2-1-7.1.1 Wires shall be terminated so as to provide good electrical 
conductivity and prevent breaking from vibration or stress. 

2-1.7.1.2 Circuit conductors on terminal racks shall be identified 
and isolated from conductors of other systems whenever possible and 
shall be suitably protected from mechanical injury. 

2-1-7.1.3 All conduits or ducts entering buildings from 
underground duct systems shall be effectively sealed against moisture 
or gases entering the building. 

2-1.7.1.4 Aerial wires to buildings shall contact only intended sup- 
ports and shall enter through an approved weatherhead or suitable 
sleeves slanting upward and inward. Drip loops shall be formed on 
wires outside of buildings. 
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2-1.7.2 W i r i n g  In s ide  B u i l d i n g s .  

2-1.7.2.1 At  the Communica t i on  Center ,  conductors  shall ex tend 
as directly as possible to the opera t ing  room in conduits ,  ducts,  
shafts, raceways or overhead racks and troughs of a type of construc- 
t ion af fording protec t ion  against  fire and  mechanica l  injury. 

2-1.7.2.2 All conductors  inside bui ldings  shall be in condui t ,  elec- 
t r ical  metal l ic  tubing,  meta l  molding ,  or raceways. Insta l la t ion shall 
be in accordance  with the National Electrical Code, NFPA 70. 

2-1.7.2.3 Conductors  shall  have an approved  insulation;  the insula- 
t ion or other  outer  covering shall be f l ame- re t a rdan t  and  moisture-  
resistant.  

2-1.7.2.4 Conductors  shall be instal led as far as possible without  
joints.  Splices will be pe rmi t t ed  only in junc t ion  or t e rmina l  boxes. 
Wire  terminals ,  splices and joints shall conform with the National 
Electrical Code, N F P A  70. 

2-1.7.2.5 Conductors  bunched  together  in a vertical  run  connec- 
t ing two or more  floors shall have a f l ame- re t a rdan t  covering suffi- 
cient to prevent  the car ry ing  of fire from floor to floor. This  require-  
ment  shall not  apply  if the conductors  are encased in a metal l ic  con- 
duit ,  or located in a fire-resistive shaft having fire 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 Cable terminals  and  cross-connect ing facilities shall be 
located in or ad jo in ing  the operat ions  room. 

2-1.7.2.8 W h e n  signal conductors ,  and  electric l ight 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.  

2-1.8 S ta f f ing .  

2-1.8.1 N u m b e r  of Ope ra to r s .  

2-1.8.1.1 The  number  of opera tors  shall be as follows: 

(a) For jur isdict ions receiving less than  600 a larms 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 a responsible and competen t  person 
always on duty for the purpose,  as follows: 

1. A specially des ignated person or persons, an employee of the 
local te lephone company,  or 

2. A m e m b e r  of another  jur i sd ic t ional  agency, or 

3. The  house watch at  a fire stat ion,  with facilities for t ransfer  
of service to another  jur isdic t ional  agency if the house watch 
responds to fires. 
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(b) For jurisdictions receiving more than 600 and less than 2,500 
alarms per year, at least one operator,  especially trained for the ser- 
vice, shall be on duty at all times. 

(c) For jurisdictions receiving more than 2,500 alarms per year, at 
least two fully trained and competent  operators shall be on duty at all 
times. 

(d) Additional operators and supervisors shall be provided as war- 
ranted by the actual traffic. 

(e) The  number  of operators required to be on duty shall be in- 
creased to the satisfaction of the authority having jurisdiction when 
operators are expected to perform duties not directly connected with 
the receipt and transmission of fire alarms and other emergency traf- 
fic, except as otherwise provided in this standard.  

(f) The  number  of operators required to be on duty shall be in- 
creased to the satisfaction of the authority having jurisdiction to han- 
dle peak traffic loads of  a seasonal or temporary nature, such as 
brush fire periods, civil unrest, etc. 

2-1.8.1.2 The  operators shall be at the Communica t ion  Center and 
be capable of operat ing and testing the system unless other qualified 
persons are on duty and assigned to test the system. 

2-1.8.2 Qual i f ica t ions .  

2-1.8.2.1 Operators shall be in good health and free from disabling 
physical and mental  defects that  would affect their ability to effi- 
ciently handle the duties assigned. They shall be temperamental ly 
suited to the position, including being able to remain calm and take 
decisive action during emergencies, to remain alert dur ing periods of 
inactivity and when carrying out normal  repetitive operations, and to 
work harmoniously with other persons. 

2-1.8.2.2 Operators shall be familiar with general fire depar tment  
operations, and shall have access to information regarding the loca- 
tions of streets, important  structures including schools, hospitals and 
other buildings with a high life hazard, and congested and /o r  haz- 
ardous areas. 

2-1.8.2.3 Operators shall have a working knowledge of the fire 
alarm system and shall be capable of making the prescribed tests. 
They  shall be familiar with rules and regulations relating to equip- 
ment  in use, including those of the Federal Communicat ions Com- 
mission pertaining to radio. 

2-1.9 Operating Practices. 
2-1.9.1 Emergency calls, however received, shall be appropriately 
recorded and tabulated to indicate the origin of the call. 
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2-1.9.2 In cases where the Communication Center is not the 
primary 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 pro- 
cedure shall be used instead of relaying the information to the 
operator. 

2-1.9.3 All emergency alarms, including requests for multiple 
alarms, shall be transmitted to the proper fire department com- 
panies over the required dispatch circuit or circuits conforming to 
Chapter 3 of this standard. 

2-1.9.4 An accurate indication of the status of all fire companies, 
i,e., in the station available for response, out of service at a fire, out 
of service due to other reasons, shall be readily available to the 
operators at all times. 

2-1.9.5 Dispatch of apparatus in response to emergency calls shall 
be recorded. Records shall indicate companies and supervisory of- 
ricers for first and subsequent alarms, time of acknowledgment by 
companies, time of arrival at scene and time back in service. 

2-1.9.6 An audible warning signal shall precede any alarm 
transmitted by voice. 

2-1.9.7 The first fire company arriving at the location of the alarm 
shall give a brief preliminary report on condition observed to the 
Communication Center. 

2-1.9.8 All fire communications equipment shall be restored to 
normal condition as promptly as possible after each alarm in which 
the equipment functioned. 

2-1.9.9 A report of operations summarizing important statistics 
shall be prepared annually. 

2-1.10 Equipment  Testing. 

2-1.10.1 General. 

2-l.10.1.1 Testing facilities shall be installed at the Communica- 
tion Center and each Satellite Communication Center, if used, ex- 
cept that, if satisfactory to the authority having jurisdiction, those 
facilities for systems leased from a nonmunicipal organization may 
be located elsewhere. 

2-1.10.1.2 Tests and inspections shall be made at intervals not less 
frequent than those specified in this standard. 

2-1.10.2 Power. 

2-1.10.2.1 An emergency power source other than batteries shall 
be operated to supply the system for a continuous period of 1 hour at 
least weekly. This test shall require simulated failure of the normal 
power source. 
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2 - 1 . 1 0 . 2 . 2  P e r i o d i c  t e s t s  s h a l l  b e  p e r f o r m e d  to  e n s u r e  t h a t  t h e  b a t -  
t e r i e s  a r e  c a p a b l e  o f  s u p p l y i n g  t h e  s y s t e m  w i t h  p o w e r  w h e n  r e q u i r e d  
to  d o  so.  T h e  r e q u i r e d  t e s t s  a n d  t h e  m a x i m u m  i n t e r v a l  a t  w h i c h  t h e y  
a r e  to  b e  p e r f o r m e d  a r e  as  fo l lows :  

(a )  F o r  l e a d  a c i d  b a t t e r i e s :  

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 for 2 hours 1 hour 

Clean and Inspect 3 months 

Calibrate Meters 1 year 

To maximize battery life the battery voltage for lead acid ceils shall be maintained 
within the limits shown in the table below: 

H i gh  Low 
Gravity Gravity 
Battery Battery 

Float Voltage (Lead Calcium) (Lead Antimony) 
Max.  2.25 volts/cell 2.17 volts/cell 
Min.  2.20 volts/cell 2.13 volts/cell 

High rate voltage 2.33 volts/c.ell. 

NOTE: Both high and low gravity voltage is ( + )0.07 volts and (-)0.03 volts. 
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(b)* For nickel c a d m i u m  bat ter ies:  
M a x i m u m  

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 

To maximize battery life the battery shall be charged as follows: 
Float Voltage 1.42 volts/cell ± .01 volts 
High Rate Voltage 1.58 volts/cell + .07 - 0.00 

2-1.11 M a i n t e n a n c e .  
2-1.11.1 W h e n  ma in t enance  is provided by an organiza t ion  or per- 
son other  than  the jur i sd ic t ion  or its employees,  comple te  wri t ten 
records of the instal lat ion,  main tenance ,  test, and  extension of the 
system shall be forwarded  to the responsible jur isdic t ion  employee as 
soon as possible. Notice of fai lure and res tora t ion of  service shall be 
m a d e  immedia te ly  to the responsible jur isdic t ion  employee.  

2-1.11.2 Main tenance  by an organiza t ion  or person other  than  the 
jur isdic t ion or a jur isd ic t ion  employee shall be by wri t ten contract ,  
gua ran tee ing  pe r fo rmance  acceptab le  to the author i ty  having 
jur isdict ion.  

2-1.12 Records .  
2-1.12.1 Comple te  records,  sufficient to assure rel iable  opera t ion  
of all a la rm system functions,  shall be m a i n t a i n e d  in a satisfactory 
manner .  
2-1.12.2 A comple te  record  shall be kept  by the munic ipa l i ty  of  all 
test and  a larm signals, all circuit  in ter rupt ions  and observations or 
reports  of appa ra tus  failures or derangements ,  and all seriously ab- 
normal  or defective circuit  condit ions ind ica ted  by test or inspection; 
these records shall include the da te  and t ime of all occurrences.  
2-1.12.3 When  a combina t ion  of l eased /owned  facilities exists, 
records requi red  to be ma in t a ined  by the lessor for the munic ipa l i ty  
shall be specified. 
2-1.12.4 A repor t  of opera t ions  summar iz ing  impor t an t  statistics 
shall be p repa red  annual ly .  
2-1.12.5 Records of wired circuits (box and dispatch)  shall include:  
outl ine plans showing terminals  and  box sequence; d iagrams  of of- 
fice wiring; mater ia l s  inc luding  t rade  name,  manu fa c tu r e r  and  year  
of purchase  or instal lat ion.  
2-1.12.6 Emergency genera t ing  equ ipmen t  per iodic  test records 
shall include:  da te  and t ime; fuel, electrical ,  coolant  and  exhaust  
system condit ions;  and  opera t ing  t ime. 
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2-1.13 Telephone Receiving Equipment. 
2-1.13.1 Commercial Telephone. 
2-1.13.1.1 General. 

(a) The  provisions of this section ap.ply to the facilities necessary to 
receive alarms transmitted by cmzens 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 Directory Listing. 
(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 directory: 

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 municipality. 

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

4. Telephones installed in fire stations shall not be listed in the 
telephone 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 Communica t ion  Center, such as through the use of the na- 
tional emergency 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 so assigned. The  number  of 
lines shall depend upon the traffic handled.  

N O T E :  A d d i t i o n a l  t e lephone  lines should  be  p rov ided  responsive to the 
business n u m b e r  as r equ i r ed .  

(b) In addition to the above, at least one unlisted line shall be pro- 
vided. 
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(c) For manual switching-type telephone systems, connections to 
assigned lines shall be made only for fire reporting. Where dial 
system service is used, provisions shall be made for automatically 
selecting 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 Communication Center is not the primary 
answering agency for fire calls, the answering agency shall transfer 
the call directly to the fire alarm operator and remain on the line un- 
til 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 automatical- 
ly and the receiving equipment shall be provided 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 in- 
terference. 

(g) Facilities shall be provided which will automatically record the 
time of receipt of each alarm. 

(h) Where only one operator is on duty, if an incoming telephone 
call is not answered within 1 minute, a trouble indication shall be 
automatically 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 department over commercial telephone 
facilities is in use, a separate unlisted telephone line(s) shall be 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 reporting trunk lines bet- 
ween the telephone company central office and the Communication 
Center shall be supervised. Supervision shall be in accordance with 
the provisions of 3-2.6. 

2-1.13.2" Universal Emergency Number 911 Service. 

2-1.13.2.1 General. Universal emergency number 911 service, 
where provided, shall meet the minimum requirements as specified 
in this section. 

2-1.13.2.2 Circuits. At least two incoming 911 circuits shall be 
provided to each Communication Center or Public Safety Answering 
Point (PSAP) location, as applicable. These circuits shall have 
diverse routes. 
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If  the Communica t i on  Center  and  PSAP are not located in a com- 
mon facility, there shall be at least two tie circuits provided between 
the PSAP and each fire Communica t ion  Center  served by said PSAP. 
Supervision of the tie circuits,  when util ized, shall be consistant with 
the provisions of 2-1.13.1.4.  

2-1.13.2.3 C i r c u i t  P ro t ec t i on .  All conductors  en ter ing  the PSAP 
shall be pro tec ted  with devices, in the order  named ,  s tar t ing from the 
exterior ,  as follows: 

(a) At  least a 20-ft (6-m) section of 24 A W G  copper  or smaller  
d i ame te r  conductor  or a 3 ampere ,  2000 volt fuse; 

(b) A l ightning arrestor;  and  

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

(d) Where  the design of the equ ipmen t  is such that  o ther  type pro- 
tect ion is necessary, the r e c o m m e n d a t i o n  of the man u fa c tu r e r  shall 
be followed. 

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

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

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

N O T E :  Form 2B, a rect i f ier  or  m o t o r - g e n e r a t o r  powered  f rom two sources of 
a l t e r n a t i n g  cu r r en t ,  with a f loa t 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 i on .  

2-1.13.2.5 P S A P  E q u i p m e n t .  

(a) The  PSAP equ ipmen t  shall be capab le  of  opera 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 ipmen t  shall be designed such that  an equip-  
men t  fai lure shall not prevent  calls from being answered.  Under  
fai lure condit ions,  the full feature  complemen t  does not have to be 
ma in ta ined ;  however, the cal l ing par ty  must  be able to communica te  
with an a t t endan t .  

(d) The  PSAP equ ipmen t  shall be designed so that  it can be 
manua l ly  forced (at the PSAP locat ion by s imula t ing  a componen t  
fai lure)  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 ac- 
cordance  with 2-1.10.2. 
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(b) Incoming Circuits. Each incoming circuit shall be given an 
operational test at least weekly. 

(c) PSAP Equipment. The PSAP equipment  shall be operated 
in the failsafe mode at least weekly. 

2-2 Fire Stations. 
2-2.1 Power.  Power for operat ing the necessary alarm receiving 
equipment  shall meet the provisions of 2-1.6, 

2-2.2 Electr ical  Wi r ing .  Electrical wiring shall meet the provi- 
sions of 2-1.7. 

2-2.3 Equipment Testing. Testing shall be conducted in accor- 
dance 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 communicat ions  
with fire stations, the telephones at fire stations shall be arranged so 
that they cannot be called by the public except: 

(a) Through  a common  switching point in the Communica t ion  
Center, and 

(b) Where  there is but  one fire station in the community.  

N O T E :  T h i s  is no t  m e a n t  to a p p l y  to t h e  o f f i ce  o f  t he  c h i e f  a n d  o t h e r  ex-  
e c u t i v e  o f f i ce r s  o r  to t he  C o m m u n i c a t i o n  C e n t e r  w h i c h  m a y  be  h o u s e d  in a f i re  
s t a t i on .  
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Chapter 3 Dispatching Systems 

3-1 Fundamental Requirements of Fire Alarm Dispatching 
Systems. 
3-1.1 General. 
3-1.1.1 A fire alarm dispatching system shall be designed, in- 
stalled, operated and maintained so as to provide the maximum 
practicable reliability for transmission and receipt of fire alarms. 

3-1.1.2 Transmission of Other Signals. 

3-1.1.2.1 A fire alarm dispatching system may 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. 

3-1.1.2.2 When the system is used as a communications network 
for other agencies of the jurisdiction, the fire alarm operator shall 
not be required to take action or responsibility for routine calls, when 
the number of routine calls interferes with the proper handling of 
fire alarms. 

3-1.2 Equipment and Installation. 
3-1.2.1 All devices and equipment constructed and installed under 
this standard shall be suitable for the purpose for which they are in- 
tended. 

3-1.2.2 All systems shall be installed in a workmanlike manner in 
accordance with the established practices and applicable re- 
quirements of this standard. 

3-1.2.3 All the devices shall be designed to function satisfactorily 
under the climatic conditions to which they will be exposed. 

3-1.2.4 Upon completion of a system installation, a satisfactory test 
of the entire equipment shall be made in the presence of the 
authorized representative of the purchaser and, if required by the 
authority having jursidiction, in the presence of its representative. 

3-1.2.5 All apparatus shall be restored to normal condition as 
promptly as possible after each test or alarm in which the apparatus 
functioned. 

3-1.3 Dispatch Circuits - -  General. 
3-1.3.1 Two separate dispatch circuits shall be provided for 
transmitting alarms, except as permitted in 3-2.3.2 and 3-1.3.3. A 
circuit terminating at a telephone instrument only shall not be con- 
sidered as either of the required dispatch circuits. 
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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 duplicate base transmitters,  receivers, 
microphones and antennas;  or 

NOT E :  Separate  support  s tructures for the dupl ica te  an tennas  are not re- 
quired provided the s t ructure  is adequate ly  constructed.  

(c) A microwave supervised carrier channel;  or 

(d) A polling or self-interrogating radio or microwave radio 
system with duplicate base transmitters,  and equ ipment  necessary for 
redundancy;  or 

(e) A properly arranged,  supervised telephone circuit. 

3-1.3.3" The  second dispatch circuit need not be supervised and  
may be either a wired circuit or a radio channel .  If radio is used as 
the second dispatch circuit, it need not have duplicate facilities. In  
those cities which receive less than 600 alarms per year the second 
dispatch circuit is not required.  

3-1.3.4 If voice transmission is used as a dispatch method,  the 
transmission of an alarm over the circuit used shall be preceded by a 
distinctive tone to differentiate the alarm from routine traffic. 

3-1.3.5 Facilities for re t ransmit t ing alarms to fire stations shall be 
installed at the place where telephone alarms are received. 

3-1.3.6 Two separate 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 automatic  recording of alarms 
t ransmit ted over the required dispatch circuit(s). Provisions shall be 
made to automatically record the date and time of transmission. 

NOTE 1: Alarms may be transmitted by coded signals, or by signals for 
graphic or facsimile reproduction. 
NOTE 2: Manual entry of date and time by the operator is satisfactory when 
graphic or facsimile transmission is used. 

3-1.3.8 Automat ic  recording facilities, separate from that used for 
recording voice alarms from boxes, shall be provided for alarms 
t ransmit ted by voice. 

NOTE: When only one operator is required, a single recording facility may 
be used for the receipt and transmission of alarms by voice. 

3-1.3.9 Devices for t ransmit t ing coded or other types of signals 
shall be arranged for manua l  setting and operations. 

3-1.4 Power. 

3-1.4.1 Genera l .  

3-1.4.1.1 Power circuits, together with their associated motors, 
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generators ,  rectifiers, t ransformers,  fuses and control l ing devices, 
shall be in accordance  with the requi rements  of the National Elec- 
trical Code, N F P A  70. 

3-1.4.1.2 The  conductors  of the power supply circuit  shall be con- 
nected to the line side of the ma in  service of a commmerc i a l  l ight or  
power supply circui t  or to the ma in  conductors  of an isolated power 
p lan t  located on the premises except  as pe rmi t t ed  in 3-1.4.1.3. The  
circui t  d isconnect ing means  shall be so instal led that  it would be ac- 
cessible only to author ized personnel.  

NOTE: Power may be obtained from the load side of the main disconnect 
switch only when buildings are for the exclusive housing of fire alarm and other 
emergency facilities. 

3-1.4.1.3 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 
ung rounded  conductor .  

3-1.4.2 Power Source.  Each d ispa tch  circui t  or rad io  d ispatch 
channel ,  and  re la ted  a la rm t ransmi t t ing  or receiving 'devices ,  in- 
c 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 considered acceptab le  are: 

(a)* One circuit  f rom 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 bat tery  having a 
4-hour  capaci ty.  

(b)* Two circuits from separa te  uti l i ty d is t r ibut ion systems, so ser- 
viced or connected  tha t  normal  supply to one will not be affected by 
t rouble  which 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 
networks from independen t  genera t ing  stations. 

(c)* Two engine-dr iven genera tors  with one unit  supplying nor- 
mal  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,  s torage 
ba t te ry  having a 4-hour  capaci ty  shall be provided.  If two engine- 
driven genera tors  are used as a second source of power, the fire a la rm 
system 4-hour  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 pa r ag raphs  below. 

NOTE: If the equipment required under 2-1.6 is adequate, with regard to 
electrical service/capacity, to satisfy the needs of the equipment in this section, 
said equipment need not be duplicated. 
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3-1.4.3.2 Form 2. Permissible for Type A systems only. Dispatch 
circuits served in multiple by: 

(a)* Form 2A. A rectifier or motor-generator  powered from a 
single source of  alternating current,  with a floating storage battery 
having a 24-hour standby capacity; 

(b)* Form 2B. A rectifier or motor-generator  powered from two 
sources of alternating current,  with a floating storage battery having 
a 4-hour standby capacity; 

(c)* Form 2C. Duplicate rectifier or motor-generator  powered 
from two sources of  alternating current with transfer facilities to ap- 
ply power from the secondary source to the system within 30 seconds 
(see 3-1.4.2). Each rectifier or motor-generator  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  a re  permiss ible  bu t  
are  not  r e c o m m e n d e d  where  c i rcui ts  are  wholly or  pa r t l y  open  wire because  of  
the possibili ty of t roub le  f rom mul t ip l e  g r o u n d s ,  

3-1.4.3.2.1 Batteries, motor-generators or rectifiers shall be suffi- 
cient to supply all connected circuits without exceeding the capacity 
of any battery or overloading any generator  or rectifier, so that cir- 
cuits developing grounds or crosses with other circuits may be sup- 
plied each by an independent  source to the extent required by 
3-1.4.3.2.2 below. 

3-1,4.3.2.2 Provisions shall be made in the operat ing room for sup- 
plying any circuit from any battery, 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 
transmitting and receiving devices shall be provided to permit the 
isolation, control and test of each circuit, to the extent of at least 10 
percent of the total number  of dispatch circuits, but never less than 
t w o .  

3-I .4 .3 .2 .3  If  common-current  source systems are grounded,  the 
ground shall not exceed 10 percent of resistance of any connected cir- 
cuit and be located at one side of the battery. Visual and audible in- 
dicating devices shall be provided for each dispatch circuit to give 
immediate warning of  ground leakage endangering operability. 

3-1.4.3.3 Form 3. Each dispatch circuit served by: 
(a)* Form 3A. A rectifier or motor-generator  powered from a 

single source of al ternating current with a floating storage battery 
having a 60-hour standby capacity. 

(b)* Form 3B. A rectifier or motor-generator  powered from two 
sources of alternating current with a floating storage battery having a 
24-hour standby capacity. 
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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 t e rna t ing  current ,  with a f loat ing 
s torage ba t te ry  having a 24-hour  s tandby 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 ba t te ry  having a 4-hour  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  rectifiers and batteries. 

(c)* Form 4C. A rectifier,  converter  or motor -genera to r  receiv- 
ing power by two sources of a l t e rna t ing  current  with transfer  
facilit ies to apply  power from the secondary source to the system 
within 30 sec (see 3-1.4.2). 

3-1.4.3.5 Local  circuits at Communica t i on  Centers shall be sup- 
pl ied ei ther  in common  with d ispa tch  circuits or by a separa te  power 
source. The  source of power for local circuits on which the opera t ion  
of essential features of the system depends  shall be supervised. 

3-1.4.3.6 Visual and  aud ib le  means  to indicate  a 15 percent  or 
grea ter  reduc t ion  of  normal  power supply ( ra ted  voltage) shall be 
provided.  

3-1.4.4 Rectifiers, Converters,  Inverters,  Motor-Genera tors .  

3-1.4.4.1 Rectifiers shall be suppl ied  through 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 rectif ier  shall be provided for each ten re- 
qui red  for opera t ion  but  in no case less than  one. 

3-1.4.4.4 Leads from rectifiers or motor-genera tors ,  with storage 
ba t te ry  f loat ing,  shall have fuses r a t ed  at no 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 loat ing,  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  
dr iven by internal  combust ion  engines. 

3-1.4.5.2 The  insta l la t ion of such units shall conform to the provi- 
sions of the Standard for Stationary Combustion Engines and Gas 
Turbines, N F P A  37, except  as restr icted by the provisions of this sec- 
tion. 
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3-1.4.5.3 The  unit shall be located in an adequately ventilated, 
cutoff  area of the building housing the Communica t ion  Center 
equipment;  the room shall be used for no other purpose except 
storage of spare parts or equipment.  Exhaust fumes shall be 
discharged directly outside the building. 

3-1.4.5.4 Liquid fuel shall be stored in outside underground  tanks 
and gravity feed shall not be used. Sufficient fuel shall be available 
for 12 hours of operation at full load if a reliable source of supply is 
available, at any time, on 2 hours' notice. If  a source of  supply is not 
reliable or readily available, or if special arrangements  must be made 
for refueling as necessary, a supply sufficient for 24 hours of opera- 
tion at full load shall be maintained.  

3-1.4.5.5 Liquefied petroleum gas and natural  gas installations 
shall meet the requirements of  the Standard on Liquefied Petroleum 
Gases, NFPA 58, and the National Fuel Gas Code, NFPA 54. 

3-1.4.5.6 The  unit shall be of sufficient capacity to supply power at 
least for operat ing all fire alarm facilities, and emergency lighting of 
the operat ing rooms or communicat ions building. 

3-1.4.5.7 A separate storage battery on automatic  float charger 
shall be provided for starting the engine-driven generator.  

3-1.4.6 Batteries. 

3-1.4.6.1 Batteries shall be of  the storage type; pr imary batteries 
(dry cells) shall not be used. All cells shall be of the spill-proof type, 
adequately vented and, as applicable, equipped with explosion in- 
hibiting caps. Lead-acid batteries shall be in jars of glass or other 
suitable transparent materials; other types of  batteries shall be in 
containers suitable for the purpose. 

3-1.4.6.2 Batteries shall be located in the same building as the 
operat ing equipment,  preferably on the same floor, readily accessi- 
ble for maintenance and inspection. The  battery space shall not be 
located below grade unless the structure is specifically designed for 
such a location, and shall be ventilated to prevent accumulat ion of 
explosive gas mixtures. 

3-1.4.6.3 Batteries shall be mounted  in such a manner  as to pro- 
vide effective insulation from the ground and from other batteries. 
The  mount ing  shall be suitably protected against deterioration and 
consideration shall be given to stability, especially in territory subject 
to seismic disturbance. 

3-1.4.6.4 Battery leads of both polarities shall not be in the same 
conduit,  tubing, or cable between battery terminals and fuses. 
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3-1.5 Tes t i ng .  

3-1.5.1 General. 

3-1.5.1.1 Tests and  inspections shall be made  at intervals not less 
f requent  than  those specified in this s t andard .  

3-1.5.1.2 Test ing facilities shall be instal led at the Communica t ion  
Center  and  the Satell i te  Communica t i on  Center ,  if used, except  that ,  
if satisfactory to the author i ty  having jur isdict ion,  those facilities for 
systems leased from a nonmunic ipa l  o rganiza t ion  may  be located 
elsewhere. 

3-1.5.1.3 All appa ra tus  shall be restored to no rma l  condi t ion as 
p rompt ly  as possible after  each test or a l a rm in which the appa ra tus  
funct ioned.  

3-1.5.1.4 Where  supervisory devices or tests indicate  that  t rouble  
has occur red  anywhere on the system, the opera to r  shall take ap- 
p ropr 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 D i s p a t c h i n g  Systems. 

3-1.5.2.1 Manua l  test of d ispatch circuit  ins t ruments  shall be made  
and  recorded  at least once in each 24 hours. Circuits for transmission 
of  signals graphica l ly  shall be tested by a message transmission.  

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

3-1.5.2.3 At  least twice daily all wired radio  and voice amplif ica-  
t ion circuits shall be subjected to a ta lking test. 

3-1.5.3 Power. 

3-1.5.3.1 Emergency power sources other  than  bat ter ies  shall be 
ope ra t ed  to supply the system for a cont inuous  per iod  of 1 hour  at 
least weekly. This  test shall require  s imula ted  fai lure of the normal  
power source. 

3-1.5.3.2 Periodic tests shall be pe r fo rmed  to ensure that  the bat-  
teries are capab le  of  supplying the system with power when requi red  
to do so. The  requi red  tests and  the m a x i m u m  interval at which they 
are to be pe r fo rmed  are as follows: 
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(a) For lead acid batteries: 

Measure Float Voltage 
Of entire battery or a pilot cell 
Of each cell 

Measure Specific Gravity 
Of a pilot cell 
Of each cell 

Discharge for 2 hours 

Clean and Inspect 

Calibrate Meters 

M a x i m u m  
Interval 

1 w e e k  
3 m o n t h s  

6 weeks 
6 m o n t h s  

1 year 

3 m o n t h s  

1 year 

T o  m a x i m i z e  b a t t e r y  l i fe  t h e  b a t t e r y  v o l t a g e  fo r  l e a d  a c i d  ce l l s  
s h a l l  b e  m a i n t a i n e d  w i t h i n  t h e  l i m i t s  s h o w n  i n  t h e  t a b l e  b e l o w :  

High  Low 
Gravity Gravity 
Battery Battery 

Float Voltage (Lead Calcium) (Lead Ant imony)  
Max. 2.25 volts/cell 2.17 volts/cell 
Min.  2.20 volts/cell 2.13 volts/cell 

High rate voltage 2.33 volts/cell. 
NOTE: Both high and low gravity voltage is (+)0 .07 volts and ( - )0.03 volts. 

(b)* For Nickel Cadm i um 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 

T o  m a x i m i z e  b a t t e r y  l i fe  t h e  b a t t e r y  s h a l l  b e  c h a r g e d  as  f o l l ows :  

Float Voltage 1.42 volts/cell ± .01 volts 

High  Rate Voltage 1.58 volts/cell + .07 - 0.00 
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3-1.6 Records. 

3-1.6.1 General. 

3-1.6.1.1 Complete records, sufficient to assure reliable operation 
of all dispatching system functions, shall be maintained in a satisfac- 
tory manner. 

3-1.6.1.2 When a combination of leased/owned facilities exists, 
records required to be maintained by the lessor for the jurisdiction 
shall be specified. 

3-1.6.1.3 A report of operations summarizing important statistics 
shall be prepared annually. 

3-1.6.2 Circuits. Records of wired dispatch circuits shall include: 
outline plans showing terminals and fire station sequence: diagrams 
of office wiring; materials including trade name, manufacturer and 
year of purchase or installation. 

3-1.6.3 Operations. 
3-1.6.3.1 Emergency calls, however received, shall be appropri- 
ately recorded and tabulated to indicate the source of origin. 

3-1.6.3.2 Dispatch of mobile units in response to emergency calls 
shall be recorded. Records shall indicate units responding to all 
alarms, time of acknowledgment by units, time of arrival of first unit 
at scene and time back in service of all units. 

3-1 .6 .4  Emergency Generating Equipment. Emergency  
generating equipment periodic test records shall include: date and 
time; fuel, electrical, coolant and exhaust system conditions; and 
operating time. 

3-1.7 Circuit Construction and Arrangement. 
3-1.7.1 The National Electrical Safety Code, National Bureau of 
Standards Handbook H30, shall be used as a guide for the installa- 
tion of outdoor circuitry. 

3-1.7.2 All installations shall be protected against damage due to 
mechanical injury, fire, falling walls, floods, corrosive vapors or 
other causes. 

3-1.7.3 Open local circuits within single buildings are permitted 
for the operation of alerting devices and alarm equipment additional 
to that required by the standard. 

3-1.7.4 All circuits shall be so routed as to permit ready tracing of 
circuits for trouble. 
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3-1.7.5 Circuits shall not pass over, under ,  through,  or be a t t ached  
to bui ldings or p roper ty  which are not owned by, or under  the con- 
trol of, the munic ipa l i ty  or the agency responsible for ma in t a in ing  
the system. 

3-1.7.6 A l a r m  inst ruments  instal led in pr ivate  bui ldings shall be on 
circuits separa te  from box and  dispatch circuits.  

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  so as to provide good electr ical  
conduct ivi ty  and prevent  b reak ing  from vibra t ion  or stress. 

3-1.8.2 Circuit  conductors  on te rmina l  racks shall be ident i f ied and 
isolated from conductors  of  other  systems whenever possible and  shall 
be sui tably pro tec ted  from mechanica l  injury. 

3-1.8.3 Except  as otherwise provided  herein, exterior  cable  and 
wire shall conform to In te rna t iona l  Munic ipa l  Signal Association 
specifications or equal .  

Exception: Where circuit conductors are provided by a public util- 
ity on a lease basis, International Municipal Signal Association 
(I .M.S.A.)  specifications shall not apply. 

3-1.9 Cables .  

3-1.9.1 G e n e r a l .  

3-1.9.1.1 Cables which meet  the requi rements  of Art icle  310, Na- 
tional Electrical Code, N F P A  70, for ins ta l la t ion in wet locations are 
satisfactory for overhead or u n d e r g r o u n d  insta l la t 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 pu lp  insulat ion is not  considered 
satisfactory for emergency service such as a fire a la rm system, except  
that  cables conta in ing  conductors  with such insulat ion may  be accep- 
table  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 is in constant  a t t endance  who can in terpre t  the 
pressure readings and  who has author i ty  to have the ind ica ted  abnor-  
mal  condi t ion  corrected.  

3-1.9.1.3 Na tu ra l  rubber - shea thed  cable  shall not be used where it 
may  be exposed to oil, grease, or o ther  substances or  condi t ions 
which may  tend to de te r iora te  the cable  sheath.  Bra ided-shea thed  
cable  shall be used only inside of bui ldings  when run  in condui t  or 
meta l  raceways. 

3-1.9.1.4 Other  munic ipa l ly  control led  signal wires may  be in- 
s tal led in the same cable  with fire a la rm wires. Cables control led  by, 
or conta in ing  wires of, pr ivate  s ignal ing organizat ions  can be used 
for fire a l a rm purposes only by permission of  the author i ty  having 
jur isdic t ion.  
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3-1.9.1.5 Signaling wires which, because of the source of current 
supply, might introduce a hazard, shall be protected and supplied as 
required for lighting circuits. 

3-1.9.1.6 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.  

3-1.9.2 U n d e r g r o u n d  Cables. 
3-1.9.2.1 Underground cables in duct  or direct burial shall be 
brought  aboveground only at points where liability of mechanical  in- 
jury, or of disablement from heat incident to fires in adjacent 
buildings, is minimized. 

3-1.9.2.2 Cables shall be in duct  systems and manholes containing 
only low-tension signaling system conductors,  low-tension secondary 
power cables, or both. If  in duct  systems or manholes containing 
power circuit conductors in excess of 250 volts to ground,  fire alarm 
cables shall be located as far as possible from such power cables and 
shall be separated from them by a noncombustible barrier or by such 
other means as may be practicable to protect the fire alarm cables 
from injury. 

3-1.9.2.3 All cables installed in manholes shall be properly racked 
and marked for identification. 

3-1-9.2.4 All condui ts  or ducts  enter ing bui ldings f rom 
underground duct systems shall be effectively sealed against moisture 
or gases entering the building. 

3-1.9.9.5 Cable joints shall be located only in manholes, fire sta- 
tions, and other locations where proper accessibility is provided and 
where there is little liability of injury to the cable by falling walls or 
by operations in the buildings. Cable joints shall be so made as to 
provide and maintain  conductivity, insulation and protection at least 
equal to that afforded by the cables which are joined. Cable ends 
shall be sealed against moisture. 

3-1.9.9.6 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 accessi- 
ble for inspection 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 con- 
duit, 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. 
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3-1.10 Aerial Construction.  
3-1.10.1 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 that  circuits carrying up to 220 volts for municipal  
communica t ion  use are permitted. Such 220-volt circuits shall be 
tagged or otherwise identified. 

3-1.10.2 Aerial cable shall be supported by messenger wire of ade- 
quate tensile strength, except as permitted in 3-1.10.3. 

3-1.10.3 Two-conductor  cable shall be messenger-supported unless 
it has conductors of No. 20 AW G or larger size and has mechanical  
strength equivalent to No. 10 A W G  hard-drawn copper. 

3-1.10.4 Single wire shall meet International  Municipal Signal 
Association specifications and shall not be smaller than No. 10 
Roebling gage if of galvanized iron or steel, No. 10 A W G  if of hard- 
drawn copper, No. 12 A W G  if of approved copper-covered steel, or 
No. 6 A W G  aluminum. Span lengths shall not exceed manufac-  
turers' recommendations.  

3-1.10.5 Aerial wires to buildings shall contact  only intended sup- 
ports and shall enter through an approved weatherhead or suitable 
sleeves slanting upward and inward. Drip loops shall be formed on 
wires outside of buildings. 

3-1.11 Leads Down Poles. 
3-1.11.1 Leads down poles shall be protected against mechanical  
injury. Any metallic covering shall form a continuous conduct ing 
path to ground.  Installation shall in all cases be such as to prevent 
water f rom entering the conduit.  

3-1.11.2 Leads shall have 600-volt insulation approved for wet 
locations, as defined in the National Electrical Code, NFPA 70. 

3-1.12 Wir ing  Inside Buildings.  
3-1.12.1 At the Communica t 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 af- 
fording protection against fire and mechanical  injury. 

3-1.12.2 All conductors inside buildings shall be in conduit,  elec- 
trical metallic tubing, metal molding, or raceways. Installation shall 
be in accordance with the National Electrical Code, NFPA 70. 
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3-1.12.3 Conductors  shall have an approved  insulation;  the insula- 
t ion or o ther  outer  covering shall be f l ame- re t a rdan t  and  moisture-  
resistant.  

3-1.12.4 Conductors  shall be instal led as far as possible without  
joints.  Splices will be pe rmi t t ed  only in junc t ion  or te rminal  boxes. 
Wire  terminals ,  splices and joints shall conform with the National 
Electrical Code, N F P A  70. 

3-1.12.5 Conductors  bunched  together  in a vertical  run  connect ing  
two or  more  floors shall have a f l ame- re t a rdan t  covering sufficient to 
prevent  the carrying of fire from floor to floor. This  requ i 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. 

3-1.12.6 Where  cables or wirings are exposed to unusual  fire 
hazards,  they shall be proper ly  protec ted .  

3-1.12.7 Cable terminals  and  cross-connect ing facilities shall be 
located in or ad jo in ing  the opera t ions  room. 

3-1.12.8 W h e n  signal conductors  and  electric light and  power con- 
ductors  are run  in the same shaft, the l ight and  power conductors  
shall be in condui t .  

3-2 Wired Dispatch Systems - -  Communica t ion  Center. 
3-2.1 G e n e r a l .  Dispatch circuits shall be provided in accordance  
with the provisions of 3-1.3. 

3-2.1.1 A metal l ic  d ispa tch  circui t  shall not  be connected  to a la rm 
ins t ruments  in more  than  five fire stations. 

3-2.1.2 Where  a wired g raph ic  or voice ampl i f ica t ion  circuit  is used 
as one of the requi red  d ispa tch  circuits,  such circuits shall be in- 
d ividual  to each fire stat ion or the ins t ruments  shall be connected  in 
para l le l  in the circuit .  

3-2.1.3 Coded signals shall be t r ansmi t t ed  not  slower than  2 strokes 
per  second. If  outside a ler t ing devices are employed,  transmission 
shall be over separa te  circuits,  but  shall be at a speed sui table for 
such devices. 

3-2.1.4 A separa te  tie circuit  shall be provided  from the Com- 
munica t ion  Center  to each Satel l i te  Communica t i on  Center .  

N O T E :  In a T y p e  B System, when  all boxes in the system are  of  succession 
type,  it is permiss ible  to use the  tie c i rcui t  as a d i spa t ch  c i rcui t .  

3-2.2 Requirements  for Constant-Current Systems. 
3-2.2.1 Means shall be provided for manua l ly  regula t ing  current  in 
d ispa tch  circuits so that  opera t ing  current  is ma in t a ine d  within 10 
percent  of normal  th roughout  changes in externa l  circuit  resistance 
f rom 20 percent  above to 50 percent  below normal .  
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3-2.2.2 The  voltage suppl ied to m a i n t a i n  no rma l  line current  on 
dispatch circuits shall not exceed 150 volts, measured  under  "no 
load" condit ions,  and  when box circuits are used as d ispatch circuits 
the line current  will not be reduced  below safe opera t ing  value by the 
s imul taneous  opera t ion  of four boxes. 

3-2.2.3 Visual and  aud ib le  means  to indicate  a 20 percent  or 
grea ter  reduct ion  in the normal  cur ren t  in any dispatch circuit  shall 
be provided.  All devices connected  in series with any d ispa tch  circuit  
shall funct ion proper ly  when the d ispa tch  circuit  current  is r educed  
to 70 percent  of normal .  

3-2.2.4 Sufficient meters  shall be 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 probabi l i ty  of cross-connect ing cir- 
cuits. 

3-2.3 T y p e  B System. 
3-2,3.1 A box circuit  en ter ing  a fire s tat ion and connected  there to 
au tomat ic  recording  and  sounding facilities shall be pe rmi t t ed  as one 
of the two requi red  d ispa tch  circuits, 

3-2.3.2 In those jur isdict ions where fewer than  600 a larms per  year  
are received, or where all stations have record ing  and sounding 
devices responsive to each box circuit ,  the second dispatch circuit  is 
not required;  only the supervised d ispa tch  circuit  facility need be 
provided.  

3-2.3.3 In a Type  B system, the requ i rements  in the following 
pa rag raphs  also apply.  

3-2.3.4 Facilit ies shall be instal led to t ransmi t  au tomat ica l ly  a larms 
received from any box to all fire stations and,  where employed,  to 
outside sounding devices. 

3-2.3.5 Control  facilities shall permi t  any or all circuits to be in- 
dividual ly connected  to or d isconnected from the repea t ing  
mechanism.  

3-2.3.6 Code t ransmi t t ing  devices using metal l ic  conductors  shall 
be provided with means  for t ransfer r ing  the facilities from one box 
circuit  to another .  

3-2.4 C i r c u i t  P ro t ec t ion .  

3-2.4.1 G e n e r a l .  

3-2.4.1.1 The  protect ive devices shall be located close to, or be 
combined  with, the cable  terminals .  

3-2.4.1.2 Lightn ing  arresters sui table  for the purpose  shall be pro- 
vided. L igh tn ing  arresters shall be m a r k e d  with the name  of the 
m a nu fac tu r e r  and model  designat ion.  
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3-2.4.1.3 All lightning arresters shall be connected to a suitable 
ground in accordance with the National Electrical Code, NFPA 70. 

3-2.4.1.4 All fuses shall be plainly marked with their rated ampere 
capacity. All fuses rated over 2 amp shall be of the enclosed type. 

3-2.4.1.5 Circuit protection required at the Communication 
Center shall be provided in every building housing Communication 
Center equipment. 

3-2.4.1.6 Each conductor entering a fire station from lines partially 
or entirely aerial shall be protected by a lightning arrester. 

3-2.4.1.7 All conductors entering the Communication Center shall 
be protected by the following devices, in the order named, starting 
from the exterior circuit: 

(a) A fuse rated at 3 amp and not less than 2,000 volts; 

(b) A lightning arrester; 

(c) A fuse or circuit breaker, rated at ~ amp; 

3-2.4.1.8 The ~ amp protection on tie-line circuits shall be omit- 
ted at the Satellite Communication Centers. 

3-2.4 .2  Protect ion on Aer ia l  Construct ion .  

3-2.4.2.1 At junction points of open aerial conductors and cable, 
each conductor shall be protected by a lightning arrester of weather- 
proof type or be suitably protected from the weather. There shall 
also be a connection between the lightning arrester ground and any 
metallic sheath and messenger wire. 

3-2.4.2.2 Aerial open wire and nonmessenger supported two- 
conductor cable circuits shall be protected by a lightning arrester at 
intervals of approximately 2,000 ft (610 m). 

3-2.4.2.3 All protective devices shall be accessible for maintenance 
and inspection. 

3-2.5 Wired  Dispatch E q u i p m e n t  - -  General .  

3-2.5.1 All wired dispatch devices and instruments, the failure of 
which would adversely affect the operation of the system, shall be 
mounted upon noncombustible bases, pedestals, swithboards, panels 
or cabinets. All mounting shall be of such design and construction 
that all components will be readily accessible. 

3-2.5.2 Wires on switchboards shall not be smaller than No. 24 
AWG. Unsupported wires and wires subject to vibration shall be not 
smaller than No. 18 AWG. The outer covering over the insulation of 
such wires, or the insulation itself if no outer covering is present, shall 
be flame-retardant and moisture-resistant. 
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3-2.5.3 Equipment  shall be so designed and installed that it shall 
be capable of performing its intended function at 85 percent and at 
110 percent of the rated voltage. 

3-2.5.4 The  normal  operation of the system shall not require the 
use of a ground return to secure any essential function. Circuits ex- 
tending outside the Communica t ion  Center shall normally test free 
of ground.  This shall not prohibit  the use of the ground to secure 
functioning under  abnormal  line conditions, provided such use 
would not prevent reception or transmission of a signal under  normal  
conditions if the circuit was accidentally grounded.  

3-2.6 Supervision. 
3-2.6.1 To assure operability, wired circuits and devices upon 
which transmission and receipt of alarms depend shall be under  con- 
stant electrical supervision to give prompt  warning of electrical con- 
ditions adversely affecting operability. 

3-2.6.2 The power supplied to all required circuits and devices of 
the system shall be supervised. 

3-2.6.3 Trouble  signals shall actuate a sounding device located 
where there is always a responsible person on duty. 

3-2.6.4 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  1: The  audib le  s ignal  may be common  to several supervised circuits 
a n d / o r  devices. 

N O T E  2: A switch for s i lencing the audib le  t rouble  signal is pe rmi t ted  if the 
visual signal remains  opera ted  unt i l  the s i lencing switch is restored to its normal  
position. 

3-2.6.5 The  audible signal shall be responsive to faults on any other 
circuits which may occur prior to restoration of the silencing switch 
to normal.  

3-2.7 Test ing.  
3-2.7.1 Genera l .  Tests and inspections shall be conducted in ac- 
cordance with the requirements of 3-1.5. In addition, the following 
requirements shall apply. 

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

(a) Current  strength of each circuit. Changes in current of any cir- 
cuit, amount ing  to 10 percent of normal  current,  shall be in- 
vestigated immediately. 

(b) Voltage across terminals of each circuit, inside of terminals of 
protective devices. Changes in voltage of  any circuit, amount ing  to 
10 percent of normal  voltage, shall be investigated immediately. 
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(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 3-2.7.1.1(b) 
above, the t rouble  shall be immedia te ly  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  vol tmeter  sensitivity has been c h a n g e d  f rom 1000 ohms  per  
volt to 100 ohms  per  volt so tha t  false g r o u n d  r ead ings  (caused  by i nduced  
voltages) will be min imized .  

N O T E  2: Systems in wh ich  e a c h  c i rcui t  is suppl ied  by a n  i n 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 r e  tests be tween  g r o u n d  a n d  each  side of  e ach  
c i rcui t .  C o m m o n  c u r r e n t  source  systems (Form 2) will r equ i re  vol tage tests be  
tween g r o u n d  a n d  each  t e rmina l  of  e ach  ba t t e ry  a n d  o the r  c u r r e n t  source .  

(d) A ground  current  r ead ing  shall be acceptab le  in lieu of 
3-2.7.1. l(c)  above. W h e n  this me thod  of testing is used, all grounds  
showing a current  read ing  in excess of 5 percent  of the normal  line 
current  shall be given immedia t e  a t tent ion.  

(e) Voltage across terminals  of common bat tery,  on swi tchboard 
side of fuses. 

(f) Voltage between common bat te ry  terminals  and  ground.  Ab- 
normal  g round  readings  shall be investigated immedia te ly .  

N O T E :  Tests (e) a n d  (f) app ly  only to those systems us ing  a c o m m o n  ba t t e ry .  
If m o r e  t h a n  one  c o m m o n  ba t t e ry  is used,  e ach  c o m m o n  ba t t e ry  shall  be 
tested. 

3-2.7.1.2 Manual  tests of d ispa tch  circuit  ins t ruments  shall be 
made  and recorded at least once each 24 hours. 

3-3 Wired Dispatch Systems - -  Fire Stations. 

3-3.1 General.  

3-3.1.1 A metal l ic  d ispa tch  circuit  shall not be connected  to a l a rm 
inst ruments  in mor.e than  five fire stations. 

3-3.1.2 Where  a wired graphic  or voice ampl i f ica t ion  circuit  is used 
as one of the requi red  d ispa tch  circuits, such circuits shall be in- 
d ividual  to each fire stat ion or the ins t ruments  shall be connected  in 
para l le l  in the circuit .  

3-3.1.3 A separa te  tie circuit  shall be provided from the Com- 
munica t ion  Center  to each Satell i te  Communica t i on  Center .  

N O T E :  In a Type  B system, when  all boxes in the system are  of  succession 
type,  it is permissible  to use the  tie c i rcui t  as a d i spa t ch  c i rcui t .  

3-3.2 Equipment  in Fire Stations. 

3-3.2.1 As requi red  in 3-1.3, each fire stat ion shall have two 
separa te  and  distinct  facilities for receiving not i f icat ion from the 
Com m un ica t i on  Center  that  response of the appa ra tus  and men  is 
expected,  except as pe rmi t t ed  in 3-1.3.3 and 3-2.3.2. 
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3-3.2.2 An audible signal device shall be connected 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 maintained at all times, instruments on all 
dispatch circuits shall be located in the vicinity of  the watch desk. 
Alarm instruments need not be located elsewhere in the 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 provided. The  acknowledgment may 
be made by radio (including that  on apparatus  when responding) or 
by metallic circuits, including departmental  telephone facilities. 

3-3.2.5 Alarms from the Communica t ion  Center shall be 
automatically received at each fire station. 

3-3.2.6 An audible warning signal shall precede any alarm 
transmitted by voice. 

3-3.2.7 For coded and graphic systems a permanent  record and an 
audible signal are required to indicate the receipt of an alarm. The  
permanent  record shall indicate the exact location for which the 
alarm is being received. 

3-3.2.8 Facilities for reception of  alarms from the Communicat ion 
Center shall be installed where a house watch is constantly on duty, 
or be arranged to alert all personnel within the fire station premises. 

3-3.2.9 When  watch is not maintained,  sufficient audible devices 
shall be installed throughout  the fire station to ensure that all 
members  are alerted to alarms at any hour. 

3-3.2.10 Coded signals shall be received not slower than 2 strokes 
per second. If  outside alerting devices are employed, reception shall 
be over separate circuits, but  shall be at a speed suitable for such 
devices. 

3-3.3 T y p e  B System. 

3-3.3.1 In a Type B System, the requirements in the following 
paragraphs also apply: 

(a) Facilities shall be installed to automatically receive at all fire 
stations alarms from any box. 

(b) In those municipalities which receive fewer than 600 alarms 
per year or where all stations have recording and sounding devices 
responsive to each box circuit, only the supervised dispatch circuit 
facility need be provided. 
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3-3.4 Testing.  
3-3.4.1 Manual  tests of the power supply for dispatch circuits shall 
be made  and recorded at least once in each 30 days. Such tests shall 
include: 

(a) Voltage across terminals of power source on receiving device 
side of fuses. 

(b) Voltage between power source terminals and ground.  Abnor-  
mal ground readings shall be investigated immediately. 

3-3.4.2 Emergency generator  equipment  shall be operated to sup- 
ply the system for a continuous period of  one hour at least weekly. 

N O T E :  This  test shall require  s imulated failure of normal  power source. 

3-3.4.3 Batteries supplying dispatch equipment  shall be tested in 
accordance with 3-1.5.3.2. 

3-3.5. Records.  Emergency generating equipment  periodic test 
records shall include: date and time; fuel, electrical, coolant and ex- 
haust system conditions; and operat ing time. 

3-3.6 W i r i n g  in  Fire Stations. At fire stations, conductors shall 
extend as directly as possible to alarm equipment  in conduits, ducts, 
shafts, raceways or overhead racks and troughs of a type of construc- 
tion affording protection against fire and mechanical  injury. 

3-3.7 Circuit  Protection.  
3-3.7.1 Each conductor  entering a fire station from lines partially 
or entirely aerial shall be protected by a lightning arrester. 

3-3.7.2 The  protective devices shall be located close to, or be com- 
bined with, the cable terminals. 

3-3.7.3 Lightning arresters suitable for the purpose shall be pro- 
vided. Lightning arresters shall be marked with the name of the 
manufac ture r  and model designation. 

3-3.7.4 All lightning arresters shall be connected to a suitable 
g round  in accordance with the National Electrical Code, NFPA 70. 

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

N O T E :  Fuses are  not r e c o m m e n d e d  for conductors  enter ing  a fire station. If  
fuses are used, they must  be ra ted  at least 5 amperes .  

3-3.8 Power.  
3-3.8.1 Receiving devices at fire stations needing local power for 
operat ion shall be provided with two sources of  power. 

3-3.8.2 Power arrangements  and facilities shall meet the re- 
quirements as given in 3-1.4. 
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3-4 R a d i o  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  d ispa tch  circuits,  when used, shall be provided in ac- 
cordance  with 3-1.3. 

3-4.1.2 If  the p r imary  t ransmi t te r  fails, switchover to the second 
t ransmi t te r  shall be au tomat ic  with audib le  and  visual indicat ions  to 
the opera tor .  However,  if the t ransmi t te r  controls  are located where 
someone is always on duty,  switchover facilit ies may  be manua l ly  
opera ted  if it can be done within 30 seconds. 

3-4.1.3 If rad io  is used as the second dispatch circuit ,  it need not  
have dup l i ca te  facilities. In those jur isdict ions which receive fewer 
than  600 a larms per year  the second dispatch circuit  is not required .  

3-4.1.4 If both  of the d i spa tch  circuits are radio,  separa te  rad io  fre- 
quencies shall be provided.  

3-4.1.5 If  a rad io  channel  is used as a d ispa tch  method ,  the 
transmission of an a la rm over the channel  shall be p receded  by a 
dist inctive tone to d i f ferent ia te  the a l a rm from rout ine communica-  
tions. 

3-4.1.6 For munic ipal i t ies  receiving fewer than  2,500 requests for 
fire d e p a r t m e n t  re la ted  emergency assistance per  year, it shall be 
pe rmi t t ed  for them to share the same fire frequency(ies) provided a 
Cont inuous Tone  Code Squelch System (CTCSS) or a Cont inuous  
Digital  Coded Squelch System (CDCSS) is used. 

3-4.1.7 W h e n  the n u m b e r  of a larms exceeds 2,500 per  year,  rad io  
d ispa tch  channels  shall be separa te  from radio  facilities used to com- 
munica te  with mobi le  fire f ight ing appara tus .  

3-4.2 F u s i n g  - -  Circui t  Protec t ion .  For wired port ions of a rad io  
d ispa tch  circuit  (i .e. ,  an tenna  networks, etc.),  circuit  pro tec t ion  
shall be provided  in a manne r  consistent with the provisions of 3-2.4. 

3-4.3 R a d i o  Dispatch E q u i p m e n t  - -  General .  

3-4.3.1 All rad io  d ispa tch  devices and  instruments ,  the fai lure of  
which would adversely affect the opera t ion  of  the system, shall be 
m o u n t e d  upon  noncombus t ib le  bases, pedestals,  swithboards,  panels  
or cabinets.  All  moun t ing  shall be of  such design and  construct ion 
tha t  all components  will be readi ly accessible. 

3-4.3.2 The  outer  covering over wires, or the insulat ion itself if no 
outer  covering is present,  shall be f l ame- re t a rdan t  and  moisture-  
resistant.  
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3-4.3.3 Equipment shall be so designed and installed that it shall 
be capable of performing its intended function at 85 percent and at 
110 percent of the rated voltage. 

3-4.4 Supervision. 
$-4.4.1 To assure reliability, wired circuits and devices upon which 
transmission and receipt of alarms depend, where required, shall be 
under constant electrical supervision to give prompt warning of con- 
ditions adversely affecting reliability. Supervised 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 responsible person on duty. 

3-4.4.4 Trouble signals shall be distinct from alarm signals and 
shall be indicated by both a visual light and audible signal. 

N O T E  1: The  audible signal may be common to several supervised circuits 
a n d / o r  devices. 

N O T E  2: A switch for silencing the audible trouble signal is permitted if the 
visual signal remains operated until the silencing switch is restored to its normal 
position. 

3-4.4.5 The audible signal shall be responsive to faults on any other 
circuits which may occur prior to restoration of the silencing switch 
to normal. 

3-4.4.6 When a single-wired circuit is used to connect the base 
radio transmitters with remote control units in compliance with 
3-1.3.2(b) and (c), or (d), the wired circuit shall be supervised. 

3-4.5 Testing. Tests and inspections shall be conducted in ac- 
cordance with the applicable requirements of 3-1.5. 

3-4.6 Records. 
$-4.6.1 General. Records shall be maintained in accordance with 
the applicable requirements of 3-1.6. 

$-4.6.2 Channels. Records of radio dispatch channels, and any 
associated wired circuits, shall include: outline plans showing 
transmitters and receivers; diagrams of interconnecting office wir- 
ing; materials including trade name, manufacturer and year of pur- 
chase or installation. 

3-4.7 Electrical Wiring.  Metallic interconnections and other elec- 
trical wiring shall meet the provisions of 3-1.7 through 3-1.12. 
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3-5 Radio  Dispatch Systems m Fire Stations.  

3-5.1 Each fire s tat ion shall have two independen t  facilities for 
receiving not i f icat ion from the Communica t i on  Center  that  response 
of the appa ra tus  and men is expected,  except  as pe rmi t t ed  in 
3-2.3.2. 

3-5.2 Visual indica t ion  shall be provided  to indicate  that  rad io  
facilities are in the "ON" position. 

$-5.3 An audib le  signal device shall be connected  to the d ispatch 
channel .  W h e n  coded signals are t ransmi t ted  over the radio  channel ,  
the signals shall also be graphica l ly  recorded.  

$-5.4 W h e n  watch is ma in t a ined  at all times, ins t ruments  on all 
d ispa tch  circuits shall be located in the vicinity of the watch desk. 
A l a r m  inst ruments  need not  be loca ted  elsewhere in the fire s tat ion 
except  as necessary to alert  all fire fighters. 

3-5.5 Means of acknowledging receipt  of an a l a rm from the fire 
s tat ion to the opera to r  shall be provided.  T h e  acknowledgment  may  
be by radio  ( inc luding that  on appa ra tu s  when responding)  or by 
metal l ic  circuits, inc luding  d e p a r t m e n t a l  te lephone facilities. 

3-5 .6  A l a r m s  f rom the  C o m m u n i c a t i o n  Cen te r  shal l  be 
au tomat ica l ly  received at fire stations. 

N O T E :  Voice a larms are recorded only at the Communica t ion  Center .  

3-5.7 An  audib le  warn ing  signal shall precede any a la rm transmit-  
ted by voice. 

3-5.8 For coded and graphic  systems a pe rmanen t  record  and an 
audib le  signal are requi red  to indicate  the receipt  of  an a la rm.  The  
pe rmanen t  record  shall indicate  the exact  locat ion for which the 
a l a rm is being received. 

3-5.9 Facilit ies for recept ion of a larms from the Communica t ion  
Center  shall be instal led where a house watch is constant ly on duty,  
or be a r ranged  to alert  all personnel  within the fire s tat ion premises.  

3-5.10 W h e n  watch is not ma in ta ined ,  sufficient audib le  devices 
shall be instal led th roughout  the fire s tat ion to ensure that  all 
members  are aler ted to a larms at any hour.  

3-6 R a d i o  Dispatch ing  m Mobi le  E q u i p m e n t .  

3-6.1 The  Communica t ion  Center  shall be equ ipped  for rad io  com- 
mun ica t ion  with fire appara tus .  

3-6.2 All fire appa ra tus  and  o ther  fire d e p a r t m e n t  emergency 
vehicles shall be equ ipped  with f requency m o d u l a t e d  (FM) two-way 
radios.  
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3-6.3 A separa te  f requency shall be provided for f i reground com- 
munica t ions  for jur isdict ions receiving 2,500 or more  a larms per  
year,  or when mul t ip le  jur isdict ions share a common  radio  fre- 
quency; this may be a separa te  f requency or a repea te r  bypass. 

3-6.4 Mobile  radios shall be equ ipped  with a t r ansmi t - ind ica t ing  
lamp.  

3-6.5 Spare  mobi le  rad io  units shall be provided for radio- 
equ ipped  fire f ight ing appa ra tu s  as follows: 

(a) A m i n i m u m  of  one spare unit  for each model  not directly in- 
te rchangeable .  

(b) A m i n i m u m  of one spare unit  for each 20 units in service. 

3-6.6 All base stations and mobi le  rad io  t ransmit ters  shall be 
e q u i p p e d  with a car r ie r  control  t imer  to disable the t ransmi t te r  in 
the event of  a mal func t ion  causing it to r emain  inadver tent ly  on the 
air. 

3-6.7 The  jur isdic t ion shall adop t  a un i form code for rad io  dis- 
pa tching .  W h e n  more  than  one jur isdic i t ion is d i spa tched  from a 
single Communica t i on  Center ,  or is involved in rout ine  mu tua l  a id  
opera t ions  with other  jurisdict ions,  the code shall be common  for all 
jurisdict ions.  

3-6.8 The re  shall be qual i f ied technical  assistance avai lable  for 
t rouble  analysis and  repai r  e i ther  by in-house personnel  or  by outside 
cont rac t  ma in tenance  service with a m a x i m u m  response t ime of 2 
hours from t ime of not if icat ion.  

3-6.9 All fire vehicles assigned to a i rcraf t  emergency responses shall 
also be equ ipped  with radios capab le  of  opera t ing  on the a i rcraf t  
g round  control  emergency channels .  

3-7 Telephone Dispatch Systems - -  Communication Center. 
3-7.1 G e n e r a l .  This  section applies to a te lephone d ispa tch  circuit  
when it is used as one of  the d ispa tch  circuits and  satisfies the re- 
qu i r emen t  in 3-1.3.2(e). 

3-7.2 Circuit Protection. 
3-7.2.1 G e n e r a l .  

3-7.2.1.1 The  protect ive devices shall be located close to, or be 
combined  with, the cable  terminals .  

3-7.2.1.2 L igh tn ing  arresters sui table  for the purpose  shall be pro- 
vided.  L igh tn ing  arresters shall be m a r k e d  with the name  of the 
m a n u f a c t u r e r  and  model  designat ion.  

3o7.2.1.3 All l ightning arresters shall be connected  to a sui table  
g round  in accordance  with the National Electrical Code, N F P A  70. 
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3-7.2.1.4 All fuses shall be plainly marked with their rated ampere 
capacity. All fuses rated over 2 amp shall be of  the enclosed type. 

N O T E :  Fuses are not r e c o m m e n d e d  for conductors  enter ing  fire stations. If 
fuses are used, they must  have at least a 5 -amp rat ing.  

3-7.2.1.5 Circuit protection required at the Communica t ion  
Center shall be provided in every building housing Communica t ion  
Center equipment.  

3-7.2.1.6 Each conductor  entering a fire station from lines partially 
or entirely aerial shall be protected by a lightning arrester. 

3-7.2.2 Communication Center. All conductors entering the 
Communica t ion  Center shall be protected with devices, in the order 
named,  starting from the exterior circuit as follows: 

(a) At least a 20 ft (6 m) section of 24 A W G  copper or smaller 
diameter conductor  or a 3 ampere,  2,000 volt fuse; 

(b) A lightning arrester; 

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

(d) Where  the design of the system is such that other type protec- 
tion is necessary, the recommendat ion  of the manufac ture r  shall be 
followed. 

3-7.2.3 Protection on Aerial Construction. 
3-7.2.3.1 At junction points of open aerial conductors and cable, 
each conductor  shall be protected by a lightning arrester of weather- 
proof  type, or be suitably protected from the weather. There  shall 
also be a connection between the lightning arrester ground and any 
metallic sheath and messenger wire. 

3-7.2.3.2 Aerial open  wire and nonmessenger  suppor ted  
2-conductor  cable circuits shall be protected by a lightning arrester 
at intervals of approximately 2,000 ft (610 m). 

3-7.2.3.3 All protective devices shall be accessible for maintenance  
inspection. 

3-7.3 Supervision. 
3-7.3.1 To  assure operability, wired circuits and devices upon 
which transmission and receipt of alarms depend shall, where re- 
quired, be under  constant electrical supervision to give prompt  warn- 
ing of conditions adversely affecting operability. 

3-7.3.2 The  power supplied to all required circuits and devices of  
the system shall be supervised. 

3-7.3.3 Trouble  signals shall actuate a sounding device located 
where there is always a responsible person on duty. 
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3-7.3.4 T roub l e  signals shall be dist inct  from a la rm signals and  
shall be ind ica ted  by both a visual l ight and  audib le  signal. 

NOTE 1: The audible signal may be common to several supervised circuits 
and/or devices. 
NOTE 2: A switch for silencing the audible trouble signal is permitted if the 
visual signal remains operated until the silencing switch is restored to its normal 
position. 

3-7.3.5 The  audib le  signal shall be responsive to faults on any other  
circuits which may  occur pr ior  to restorat ion of the silencing switch 
to normal .  

3-7.4 Tes t i ng .  Tests and  inspections shall be conducted  in accor- 
dance  with the app l icab le  requi rements  of 3-1.5. 

3-7.5 Circuit Construction and Arrangement. 
3-7.5.1 Circuits shall be constructed and a r ranged  in accordance  
with the provisions of 3-1.7. 

Exception: These provisions shall not apply when circuitry is pro- 
vided by a public utility on a lease basis. 

3-7.5.2 Other  signal wires under  control  of the utility, as the agency 
responsible for ma in tenance  of  the system may be instal led in the 
same cable  with fire a la rm wires. The  dispatch circuits shall be well 
ident i f ied  as emergency circuits at all points that  may be exposed to 
ma in t enance  personnel .  

3-8 Telephone Dispatch Systems - -  Fire Stations. 
3-8.1 E q u i p m e n t  in  Stations. 
3-8.1.1 Each fire stat ion shall have facilities for receiving notifica- 
t ion from the Commun ica t i on  Center  that  response of the appa ra tus  
and men is expected.  

3-8.1.2 Voice Amplification. The  te lephone d ispa tch  circuit  shall 
be equ ipped  with a loudspeaker(s)  at the fire s tat ion for receipt  of 
fire a la rm messages. 

3-8.1.3 The  d ispa tch  circuit  shall be a r ranged  to provide 
au tomat ica l ly  an a ler t ing tone over the loudspeaker  pr ior  to 
transmission of an a l a rm message. 

3-8.1.4 The  dispatch circuit  shall be a r ranged  for acknowledgment  
of  messages by removing the handset  in the fire stat ion which 
au tomat ica l ly  removes the loudspeaker(s)  from the circuit .  

3-9 Commercial Telephones - -  Fire Stations. 
3-9.1 G e n e r a l .  In  add i t ion  to the requi red  d ispa tch  circuits and  
receiving equ ipment ,  commerc ia l  te lephone facilities shall be pro- 
vided and  shall meet  the requi rements  of this section. 
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3-9.2 There  shall be a telephone at each fire station. 

3-9.3 Where  there is no other means of voice communicat ions with 
fire stations, the telephones at fire stations shall be arranged so that 
they cannot be called by the public except: 

(a) Th rough  a common  switching point in the Communica t ion  
Center, or 

(b) Where there is but one fire station in the community.  

N O T E :  This  is not m e a n t  to apply to the off ice of  the chief  and  other  ex- 
ecutive officers or to the C o m m u n i c a t i o n  Center  which m a y  be housed in a fire 
stat ion.  

3-10 Other Alerting Facilities - -  Volunteer and Off-Shift Fire 
Fighters. 
3-10.1 Telephone Circuits. 
3-10.1.1 For a telephone group alerting system a separate tie cir- 
cuit shall be provided from the Communica t ion  Center to the 
telephone central office. 

3-10.1.1.1 The  tie circuit shall not be used for any other purpose or 
function than its intended purposes in a telephone group alerting 
system. 

3-10.1.1.2 The  tie circuit shall be supervised with visual and audi- 
ble alarms in accordance with 3-2.6. 

3-10.2 Alerting Facilities. 
3-10.2.1 When outside alerting devices are used to indicate an 
alarm of fire they shall be suitably located for alerting all available 
fire depar tment  members.  

3-10.2.2 When  coded alerting devices are not operable at speeds of  
at least one actuation per second, a special operat ing circuit shall be 
provided. Three or four rounds of coded signals are required where 
outside alerting devices are operated for summoning  fire fighters. 

3-10.2.3 Telephone or other alerting facilities shall be provided for 
alerting all available fire depar tment  members.  Where  radio alerting 
receivers are employed, a secondary power supply shall be provided 
for each unit. 

N O T E :  Such facilit ies need not ac tua te  an outside a le r t ing  device. 

3-10.2.4 Electrical power essential for operat ion of alerting devices 
shall meet the requirement of 3-1.4. This shall include power for 
control equipment  such as relays, timers, coders, etc., and where re- 
quired, for operat ion of the alerting device itself. 
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3-10.2.5 Compressed air alerting devices shall have a distinctive 
tone; if coded, duration of blast shall be not less than ~ second nor 
longer than 1 ½ seconds with silent intervals of 1 to 1~  times the 
blast. 

3-10.2.6 Storage tanks shall comply with ASME specifications for 
unfired pressure vessels and be equipped with a safety-relief valve. 
Size shall be 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. 

3-10.2.7" Compressor shall have sufficient capacity to fill storage 
tanks to normal pressure within 30 minutes. Piping of ferrous 
materials shall be provided with adequate scale traps, accessible for 
ready cleaning. All piping shall be arranged to permit inspection and 
repair. 

3-10.3 Miscellaneous Radio Devices. 
3-10.3.1 When radio home alerting receivers, hand held units, 
pocket pagers, and similar radio devices are used to receive alarms of 
fire, or are used on the firegTound, they shall conform to the follow- 
ing requirements: 

3-10.3.2 Fire portable radio and audio equipment shall be 
manufactured for the environment in which it will be used. 

3-10.3.3 Fire portable radio transceivers shall not be placed into 
transmit mode except by operator action on a mechanically guarded 
switch. 

3-10.3.4 Multiple frequency fire radio transceivers shall be capable 
of changing channels while operators are wearing gloves. 

3-10.3.5 Single unit chargers for fire portable radios shall be 
capable of charging fully while the radio is in the receiving mode. 

3-11 Computer Aided Dispatch Systems (CAD). 

3-11.1 General. 
3-11.1.1 Fire service dispatching entities employing CAD systems 
shall have qualified technical assistance available for trouble analysis 
and repair by in-house personnel or by outside contract maintenance 
services with a maximum response time of 2 hours from time of 
notification. 

3-11.1.2 Where a CAD system is used for fire service dispatch 
operations, manual back-up facilities shall be provided and readily 
available for use in the event of problems with or failure of the CAD 
system. 
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3-11.2 Classification of Systems. Computer Aided Dispatch 
Systems in Fire Communications Services shall be categorized in 
three major classes. 

Class 1 Computer Aided Dispatching System 

Class 2 Computer Aided Dispatching System 
Class 3 Computer Aided Dispatching System 

For the purpose of brevity Computer Aided Dispatching hereafter 
will be referred to as CAD. 

3-11.3 Class 1 CAD System. 
3-11.3.1 General. A Class 1 CAD system shall be one in which 
computer technology and equipment selects and dispatches fire ser- 
vice personnel and equipment for the purpose of serving the public in 
the area of fire and rescue emergency service assistance, and any 
other such emergency services in the public interest which are deem- 
ed necessary and appropriate by the proper fire service officials. 

3-11.3.2 Computers. 
3-11.3.2.1 Computers used in a Class 1 CAD system must meet all 
applicable approved code requirements such as EIA standards and 
other such requirements associated with good engineering and 
manufacturing practices. 

3-11.3.2.2 Computers used in a Class 1 CAD system shall have 
complete redundancy capabilities with automatic switchover. A 
computer fault-detection system shall be employed to detect com- 
puter failure and automatically transfer operations to a secondary 
computer, subsequently alerting the control position that such a 
change has occurred; this alerting shall be by visual and audible 
means. 

3-11.3.3 Console Equipment. 
3-11.3.3.1 In a Class 1 CAD system, console equipment shall con- 
sist of one computer terminal and Cathode Ray Tube (CRT) for each 
operator position. 

3-11.3.3.2 The number of computer terminal and CRT positions 
shall be consistent with departmental work loads to produce a. 
minimum delay in fire response time. 

3-11.3.3.3 A minimum of one computer terminal and CRT shall 
be available on the premises for immediate change out for every two 
positions in operation, up to a maximum of three complete spares. 

3-11.3.3.4 Interchangeability of these units shall be of a 
nontechnical nature so as to be accomplished by a trained fire 
operator. 
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3-11.3.3,5 Every operator position shall be supported by one hard 
copy printer at each operator position, or in lieu of this, one master 
hard copy printer with entry memory capability can be used, pro- 
vided any operator retrieval of hard copy printout of the last 
operator entry information does not exceed 3-minute retrieval time 
under maximum load conditions. 

3-11.3.3,6 One operator position shall be designated as a control 
position and shall have take-over capabilities of any or all of the 
other terminals, thus allowing for priority interruptions without loss 
of computer information to the other terminals for the purpose of 
transmitting priority emergency traffic. 

3-11.3.3.7 The control position shall have the capabilities to make 
minor program entry changes by command entry from the keyboard 
terminal by use of a protected computer entry code. This program 
entry change shall be limited to vehicular assignment information to 
allow for temporary vehicular deployment in emergency overload 
conditions or temporary vehicular or station assignment to allow for 
normal vehicular service, 

3-11.3.3.8 Hardware equipment associated with the operator work 
position and including the keyboard terminal shall be so designed 
that operator error due to accidental triggering of an electronic 
switch, key, light or other electronic functions shall be highly im- 
probable. Operator displays and indicator lights shall be clearly 
identifiable under extreme conditions such as glare, bright sunlight, 
or other adverse conditions. 

3-11.3.3.9 In a Class 1 CAD system the computers shall be 
dedicated pieces of equipment whose use serves only to enhance fire 
service dispatching operations. The use of these computers to serve 
unrelated services or other departments shall be prohibited. 

Exception: When dispatch operations are of a combined public 
safety nature, these computers may be used jointly providing that a 
control function is installed in the control console position allowing 
operator control override of all agency dispatching for the purpose of 
dispatching priority traffic. Any emergency which, in the judgment 
of the operator in charge, is categorized to be life-threatening shall 
take precedence over all other traffic in a combined dispatch center 
using a shared computer. 

3-11.3.4 Information Transmittal.  
3-11.3.4.1 The transmission of computer information associated 
with a Class 1 CAD system shall be by either radio frequency (RF) or 
via wired circuits to fixed locations, or a combination of both. 
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3-11.3.4.2 In each case where RF is used or wired circuitry or a 
combination thereof is used, each method used must meet all ap- 
plicable requirements in this standard for the use of RF transmission 
or wired circuitry as a primary method of fire service dispatching. 

3-11.3.4.3 The transmission of computer information to vehicular 
equipment or portable equipment associated with fire and rescue 
operations shall be on any Federal Communications Commission 
(FCC) approved radio frequency channel for the particular type of 
service being used. 

3-11.3.4.4 All NFPA standards presently associated with the type 
of transmission selected for use shall remain in effect as a standard 
for the operation, 

3-11.3.5 Auxil iary Power. 

3-11.3.5.1 Computer hardware equipment located at the Com- 
munication Center and being used in a Class 1 CAD system shall 
have installed and operational an on-line uninterruptible power sup- 
ply (UPS) system of sufficient power handling capabilities to provide 
constant operating capabilities of the computer equipment being us- 
ed for a period of time allowing for manual or automatic transfer 
from public service AC power to localized auxiliary AC power. 

3-11.3.5.2 Operational time of the UPS system during emergencies 
shall be consistent with present standard requirements detailed in the 
power section pertaining to battery-powered inverters used in a Type 
A fire dispatch system. AC power requirements for a Class 1 CAD 
system shall be applicable to AC power requirements detailed in this 
standard under the power section. 

3-11.3.6 Dispatch Capabilities. 

3-11.3.6.1 The installation of a Class 1 CAD system in fire service 
dispatching shall not negate the requirements for a "second" 
dispatch system. 

N O T E :  All r e q u i r e m e n t s  associa ted  with the type of s econda ry  system 
selected for  use such  as r ad io ,  teletype,  or  wire shall  con t inue  to be met .  

3-11.3.7 Support Dispatch Information. In a Class 1 CAD system 
there shall be an up-to-date hard copy file of all stored information 
located on the premises to support the second dispatch system should 
the primary CAD system fail. 

3-11.3.8 Fire Station and Vehicle Equipment. 
3-11.3.8.1 Fire Stations. 

(a) In a Class 1 CAD system each fire station shall have a com- 
puter terminal consistent in design with its counterpart located at 
dispatch headquarters. This equipment shall be capable of receiving 
information from the Communication Center. 
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(b) Design characteristics applicable to Communica t ion  Center 
computer  equipment  shall apply to fire station equipment,  the ex- 
ception being that departments  desiring to utilize hard copy printout  
equipment  in lieu of C R T  display may do so. 

(c) Present requirements of this s tandard on receipt and transmis- 
sion of alarms to and from a fire station shall continue to remain in 
effect. 

3-11.3.8.2 Vehicles. 

(a) Computerized equipment  such as terminals, CRT's,  etc. in- 
stalled in fire apparatus  and other fire depar tment  emergency 
vehicles shall be manufac tu red  in accordance with all applicable 
FCC rules, EIA codes, and good engineering practices consistent 
with the manufac tur ing  of electronic equipment  for use in a 
vehicular mobile environment.  

(b) The equipment  shall be so designed as to require the least 
amount  of human  contact possible for efficient operation of the 
system. 

(c) Design characteristics applicable to Communica t ion  Center 
computer  equipment  shall apply to vehicle equipment.  

NOTE: Departments desiring to utilize hard copy printout equipment in 'lieu 
of CRT display may do so. 
(d) Where  human  contact  is required, the utmost attention 

should be given to simplicity of operation. Contact  devices, such as 
switches and keyboard, shall be so designed to minimize the possibili- 
ty of accidental triggering by an inexperienced operator.  

3-11.4 Class 2 CAD System. 

3-11.4.1 Genera l .  A Class 2 CAD system shall be one in which 
computerized technology and equipment  is used in the Communica-  
tion Center and other fixed locations as a support  dispatch operation 
to voice or graphic type operated dispatch systems, for the purpose of 
serving the public in the area of fire and rescue emergency service 
assistance, and any other such emergency services in the public in- 
terest which are deemed necessary and appropria te  by the proper fire 
service officials. 

3-11.4.2 Computers .  In a Class 2 fire service CAD system the 
min imum standards required in a Class 1 fire service CAD system 
shall apply. 

Exception No. 1: Computers used in a Class 2 system shall not be re- 
quired to have complete redundancy. 

Exception No. 2: Automatic switchover shall not be required as a 
standard; however, a fault  detection system shall be employed to 
detect computer failure and to subsequently alert the control console 
by visual and audio means. 
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3-11.4.3 Console Equipment. In a Class 2 fire service CAD system 
the m i n i m u m  s tandards  con ta ined  in 3-11.3.3 shall apply.  

3-11.4.4 I n f o r m a t i o n  T r a n s m i t t a l .  In a Class 2 fire service CAD 
system the m i n i m u m  s tandards  conta ined  in 3-11.3.4 shall apply.  

3-11.4.5 Auxiliary Power. Standa rd  requi rements  for a Class 2 
CAD system shall be consistent with a Class 1 CAD system. 

Exception: The UPS in a Class 2 CAD system shall only be required 
to be of sufficient power handling capabilities to supply power to the 
main computer section to prevent memory damage, failure and loss 
during an AC power failure or transfer f rom public service AC to 
locally supplied auxiliary AC. 

3-11.4.6 Dispatch Capabilities. The  requi rements  as out l ined for 
a Class 1 CAD system in fire service d i spa tch ing  shall apply  to a Class 
2 fire service CAD system, 

3-11.4.7 F i r e  S ta t ion  a n d  Vehic le  Equipment. 
3-11.4.7.1 F i r e  Sta t ions .  S t anda rd  requi rements  for a Class 1 
CAD system shall apply  to a Class 2 CAD system. (See 3-11.3.8.1.) 

3-11.5 Class 3 CAD System. 
3-11.5.1 G e n e r a l .  A Class 3 CAD system shall  be one in which 
computer ized  technology is used as a suppor t  funct ion to fire service 
d i spa tch ing  and is l imi ted  pr imar i ly  to status and logging informa-  
tion which can be suppl ied  by a small  microprocessor  type of com- 
pu te r  equ ipment  with a m i n i m u m  amoun t  of memory  storage 
capabi l i ty  and l imited retr ieval  t ime. 

3-11.5.2 Computers. 
3-11.5.2.1 Compute rs  in a Class 3 fire service CAD system may  be 
of a microprocessor  type with l imited storage and memory  
capabil i t ies .  

3-11.5.2.2 Redundancy  capabi l i t ies  shall not be requi red  in a Class 
3 system. All o ther  compute r  requi rements  as listed in a Class 1 fire 
service CAD system shall apply.  

3-11.5.3 Console Equipment. In a Class 3 fire service CAD system 
the m i n i m u m  system requi rements  that  apply  to a Class 1 fire service 
CAD system shall apply.  

Exception No. 1: Computers used in a Class 3 CAD system may be of 
a microprocessor type with hmited storage capability. 
Exception No. 2: One master hard copy printer for logging purposes 
shall be acceptable. Program entry changes shall not be required to 
have a protected command entry code. Priority override shall not be 
a requirement in a Class 3 CAD system. 
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3-11.5.4 I n f o r m a t i o n  Transmi t t a l .  In a Class 3 fire service CAD 
system the min imum standards as required in a Class 1 fire service 
CAD system shall apply. 

3-11.5.5 Aux i l i a ry  Power .  The  s tandard auxiliary power re- 
quirements as outlined for a fire service Communica t ion  Center shall 
be acceptable in a Class 3 fire service CAD system. 

3-11.5.6 Dispatch Capabili t ies.  The  requirements as outlined for 
a Class 1 CAD system in fire service dispatching shall apply to a Class 
3 fire service CAD system. 

3-11.5.7 Fire Station and  Vehicle Equ ipmen t .  In a Class 3 CAD 
system, station and vehicular equipment  shall consist of the follow- 
ing: 

3-11.5.7.1 Fire Stations. 
(a) Each fire station in a Class 3 fire service CAD system shall be 

equipped with a computer  type piece of equipment  capable of receiv- 
ing a message from a microprocessor or other computer  type device 
located at the Communica t ion  Center. 

(b) Informat ion shall consist of a data message causing the station 
equipment  to perform a given function in the form of a contact 
closure or multiple closures to trigger peripheral equipment  such as a 
siren or station public address equipment  for the purpose of alerting 
the station. 

(c) Station equipment  shall be capable of sending a data message 
to the Communica t ion  Center microprocessor or other computer  
type device for the purpose of station acknowledgment.  

3-11.5.7.2 Vehicles. 
(a) Computer- type equipment  shall be installed in each vehicular- 

type piece of fire fighting equipment,  excluding administrative-type 
vehicles, which will be subject to the discretion of the fire chief. 

(b) Equipment  shall be capable of  sending and receiving data- 
type information for the purpose of alerting the vehicle that head- 
quarters is trying to establish contact.  

(c) Equipment  shall be capable of sending single or multiple data- 
type messages to the microprocessor or other computer- type device 
located at the Communica t ion  Center for the purpose of status up- 
date in lieu of  voice traffic for routine information such as "arrived at 
scene," "10-4," etc. 
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Chapter 4 Public Reporting Systems 

4-1 Fundamental Requirements of Pub l i c  Alarm Reporting 
Systems. 
4-1.1 Genera l .  
4-1.1.1 A fire alarm reporting system shall be designed, installed, 
operated and maintained so as to provide the max imum practicable 
reliability for transmission and receipt of fire alarms. 

4-1.1.2 Transmiss ion  of O the r  Signals. A public reporting system 
may 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. 

4-1.2 Management and Maintenance. 
4-1.2.1 The  system shall be under  the control of a responsible 
municipal  employee. 

4-1.2.2 A complete record shall be kept by the municipality of all 
test and alarm signals, all circuit interruptions and observations or 
reports of apparatus failures or derangements,  and all seriously ab- 
normal  or defective circuit conditions indicated by test or inspection; 
these records shall include the date and time of all occurrences. 

4-1.2.3 When  maintenance is provided by an organization or per- 
son other than the municipali ty or its employees, complete written 
records of the installation, maintenance,  test, and extension of the 
system shall be forwarded to the responsible municipal  employee as 
soon as possible. Notice of failure and restoration of service shall be 
made  immediately to the responsible municipal  employee. 

4-1.2.4 Maintenance by an organization or person other than the 
municipality or a municipal  employee shall be by written contract,  
guaranteeing performance acceptable to the authority having 
jurisdiction. 

4-1.3 Equipment and Installation. 
4-1.3.1 All devices and equipment  constructed and installed under  
this s tandard shall be suitable for the purpose for which they are in- 
tended. 

4-1.3.2 All systems shall be installed in a workmanlike manner  in 
accordance with the e.stablished practices and applicable re- 
quirements of this standard.  

4-1.3.3 All the devices shall be designed to function satisfactorily 
under  the climatic conditions to which they will be exposed. 
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4-1.3.4 Means for transmission of a larms by the publ ic  shall be 
avai lable  on the street and  at each fire stat ion and  shall be con- 
spicuous and readi ly accessible for easy opera t ion .  

4-1.3.5 Upon comple t ion  of a system instal lat ion,  a satisfactory test 
of the ent ire  equ ipmen t  shall be m a d e  in the presence of the 
author ized representa t ive  of the purchaser  and,  if requi red  by the 
au thor i ty  having jur isdict ion,  in the presence of its representat ive.  

4 - I .3 .6  All appa ra tus  shall be restored to normal  condi t ion  as 
p rompt ly  as possible af ter  each test or a la 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 te d  upon  
noncombus t ib le  bases, pedestals,  swithboards,  panels  or cabinets.  
All moun t ing  shall be of such design and  construct ion that  all com- 
ponents  will be readi ly  accessible. 

4-1.3.8 Wires  on switchboards  shall not be smal ler  than  No. 24 
A W G .  Unsuppor t ed  wires and wires subject  to v ibra t ion  shall be not 
less than  No. 18 A W G .  The  outer  covering over the insulat ion of 
such wires, or the insulat ion itself if no outer  covering is present,  shall 
be f l ame- r e t a rdan t  and  moisture-resis tant .  

4-1.3.9 Equ ipmen t  shall be so designed and instal led that  it shall 
be capab le  of pe r fo rming  its in tended  funct ion at 85 percent  and  at  
110 percent  of the r a t ed  voltage. 

4-1.3.10 The  normal  opera t ion  of the system shall not require  the 
use of a g round  to secure any essential funct ion.  Circuits ex tending  
outside the Communica t i on  Center  shall normal ly  test free of 
grounds.  This  shall not prohib i t  the use of the g round  to secure func- 
t ioning under  abnorma l  line condit ions,  provided such use would not 
prevent  recept ion or transmission of a signal under  normal  condi- 
tions if the circuit  was accidental ly  g rounded .  

4-1.4 Fire Alarm Boxes. 

4-1.4.1 G e n e r a l .  

4-1.4.1.1 Boxes shall be recognizable  as such in all municipal i t ies .  
Boxes shall have instruct ions for use plainly marked  on the exterior  
surface. 

4-1.4.1.2 T h e  ope ra t ing  device shall be readi ly  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 Boxes shall be as conspicuous as possible. The  color shall 
be distinctive. 
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4-1.4.1.4 A box shall be visible from all directions insofar as is 
possible. A wide band  of distinctive colors visible over the tops of 
parked cars, or adequate  signs when completely visible from all 
directions, shall be applied to support ing poles. 

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 installed over boxes in mer- 
cantile and manufac tu r ing  areas. The  street light nearest the box 
when equipped with a distinctive colored light shall be acceptable. 

4-1.4.1.6 Box cases and parts at any time accessible to users shall 
be of insulat ing materials or permanent ly  and effectively grounded.  

4-1.4.1.7 All ground connections to boxes shall comply with the re- 
quirements  of NFPA 70, National Electrical Code. 

4-1.4.1.8 Boxes shall be securely moun ted  on poles or pedestals. 

4-1.4.2 Design of Boxes. 
4-1.4.2.1 Boxes when in an abnormal  condit ion shall leave the cir- 
cuit usable. 

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

4-1.4.2.3 Boxes when actuated shall give a visible or audible in- 
dication to the user that the box is operat ing or that the signal has 
been received by the Communica t ion  Center.  

N O T E :  When  the opera t ing  mechan i sm of a box creates sufficient sound to 
be heard  by the user, the requ i rements  are  satisfied. 

4-1.4.2.4 Concurrent  operat ion of at least four boxes shall not 
result in the loss of an  alarm. 

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

4-1.4.2.6 Doors on boxes shall remain  operable under  adverse 
climatic conditions, inc luding icing and  salt spray. 

4-1.4.3 Location of Boxes. 
4-1.4.3.1 W h e n  boxes are installed, they shall be located as to pro- 
tect all bui l t -up areas, except that such protection in residential 
(one- and two-family detached dwellings) areas is optional.  

4-1.4.3.2 In  all bui l t -up districts, 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. 
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4-1.4.3.3 Schools, hospitals,  nursing homes and places of publ ic  
assembly shall have a box at or near  the ma in  entrance.  

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 requi rements  of the National Elec- 
trical Code, N F P A  70. 

4-1.5.1.2 The  conductors  of the power supply circuit  shall be con- 
nected to the line side of the ma in  service of a commmerc ia l  light or 
power supply circuit  or to the ma in  conductors  of an isolated power 
p lan t  located on the premises except  as pe rmi t t ed  i n  4-1.5.1.3.  The  
circuit  d isconnect ing  means  shall be so instal led that  it would be ac- 
cessible 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 l a rm and other  emergency facilities. 

4-1.5.1.4 Circui t  protec t 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 
ung rounded  conductor .  

4-1.5.2 Power  Source .  Each box circuit ,  except  as pe rmi t t ed  by 
4-3.4.3.2,  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 acceptab le  are: 

(a)* One circuit  f rom a util i ty d is t r ibut ion  system and a second 
from an engine-dr iven genera to r  and  a s tandby bat tery  having a 
4-hour  capaci ty.  

(b)* Two circuits from separa te  uti l i ty d is t r ibut ion  systems, so ser- 
viced or connected  that  normal  supply to one will not be affected by 
t rouble  which would put  the o ther  out  of service. This  would require  
supply from two bui ld ing  services on entirely separa te  d is t r ibut ion 
networks from independen t  genera t ing  stations. 

(c)* Two engine-dr iven generators  with one unit  supplying nor- 
mal  system power and  the other  uni t  serving as s tandby  with facilities 
to apply  its power to the line within 30 seconds. A standby,  s torage 
bat tery  having a 4-hour  capaci ty  shall be provided.  If  two engine- 
driven genera tors  are used as a second source of power, the fire a l a rm 
system 4-hour  bat tery  may be omi t ted .  
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4-1.5.3 Power Supply. 
4-1.5.3.1 The  forms and a r rangements  of power supply shall be 
classified as descr ibed in the pa r ag raphs  below. 

NOTE:  If equ ipmen t  requi red  under  2-1.6.3 is adequa te  with regard  to elec- 
tr ical  serv ice /capaci ty  to satisfy the needs of equ ipmen t  in this section, said 
equ ipmen t  need not be dupl ica ted .  

4-1.5.3.1.1 Form 2. Permissible for Type  A systems only. Box cir- 
cuits served in mul t ip le  by: 

(a)* Form 2A. A rectifier 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 bat tery  
having a 24-hour s tandby capaci ty .  

(b)* Form 2B. A rectif ier  or moto r -genera to r  powered from two 
sources of a l t e rna t ing  current ,  with a f loat ing storage bat tery  having 
a 4-hour  s tandby capaci ty.  

(c)* Form 2C. Dupl ica te  rectif ier  or moto r -genera to r  powered 
from two sources of a l t e rna t ing  current  with transfer  facilities to ap- 
ply power from the secondary source to the system within 30 seconds 
[see 3-1.4.2(c)]. Each rectif ier  or moto r -gene ra to r  shall be capab le  of 
powering the ent i re  system. 

N O T E  1: For Form 2A, 2B and 2C, these a r rangement s  are permissible but 
are not r ecommended  where circuits are wholly or par t ly  open-wire  because of 
the possibility of t rouble  from mul t ip le  grounds.  

4-1.5.3.1.1.1 Batteries,  motor -genera to rs  or rectifiers shall be suffi- 
cient to supply all connected  circuits without  exceeding the capaci ty  
of any ba t te ry  or over loading any genera to r  or rectifier,  so that  cir- 
cuits developing grounds  or crosses with o ther  circuits may be sup- 
pl ied each by an independen t  source to the extent  requi red  by (b) 
below. 

4-1.5 .3 .1 .1 .2  Provision shall be m a d e  in the opera t ing  room for sup- 
plying any circuit  f rom any bat tery,  genera to r  or rectifier.  Enclosed 
fuses shall be provided at points where supplies for individual  circuits 
are taken from c o m m o n  leads. Necessary switches, testing and signal 
t ransmi t t ing  and receiving devices shall be provided to permi t  the 
isolation, control  and  test of each circuit ,  to the extent  of at least 10 
percent  of the total  number  of box and d ispa tch  circuits, but  never 
less than  two. 

4-1.5.3 .1 .1 .3  If  common-cu r r en t  source systems are g rounded ,  the 
g round  shall not exceed 10 percent  of resistance of any connected  cir- 
cuit  and  be located at one side of the bat tery.  Visual and  audib le  in- 
d ica t ing  devices shall be provided for each box and  d ispa tch  circuit  
to give immediate warning of ground leakage endangering operability. 
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4-1.5.3.1.2 Form 3. Each box circuit or coded radio receiving 
system served by: 

(a)* Form 3A. A rectifier or motor-generator  powered from a 
single source of a l te rnat ing  current  with a floating storage battery 
having a 60-hour s tandby capacity. 

(b)* Form 3B. A rectifier or motor-generator  powered from two 
sources of a l te rnat ing  current  with a floating storage battery have a 
24-hour standby capacity. 

4-1.5.3.1.3 Form 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 rnat ing  current ,  with a floating 
storage battery having a 24-hour s tandby capacity. 

(b)* Form 4B. An inverter powered from a common rectifier 
receiving power from two sources of a l ternat ing current ,  with a 
floating storage battery having a 4-hour s tandby capacity. 

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

(c)* Form 4C. A rectifier, converter or motor-generator  receiv- 
ing power by two sources of a l te rnat ing  current  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 ion  Centers shall be sup- 
plied either in common with box circuits or coded radio receiving 
system circuits or by a separate power source. The  source of power 
for local circuits on which the operat ion of essential features of the 
system depends shall be supervised. 

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

4-1.5.4 Rectifiers, Converters, Inverters, Motor-Generators. 
4-1.5.4.1 Rectifiers shall be supplied through an isolating 
transformer 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 available in reserve. 

4-1.5.4.3 One spare rectifier shall be provided for each ten re- 
quired for operat ion but  in no case less than  one. 

4-1.5.4.4 Leads from rectifiers or motor-generators,  with storage 
battery floating, shall have fuses rated at not less than 1 amp and not 
more than 200 percent of m a x i m u m  connected load. Where not pro- 
vided with battery floating, the fuse shall be not less than 3 amp. 
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4-1 .5 .5  E n g i n e - D r i v e n  Generator  Sets. 

4-1.5.5.1 The  provisions of this section shall apply  to generators  
driven by internal  combust ion  engines. 

4-1.5.5.2 The  insta l la t ion of such units shall conform to the provi- 
sions of the Standard for  Stationary Combustion Engines and Gas 
Turbines, NFPA 37, except  as restr ic ted by the provisions of this sec- 
tion. 

4-1.5.5.3 The  unit  shall be located in an adequa te ly  venti lated,  
cutoff  area  of the bu i ld ing  housing the Communica t i on  Center  
equ ipment ;  the room shall be used for no other  purpose  except 
s torage of spare parts  or equ ipment .  Exhaust  fumes shall be 
discharged directly outside the bui lding.  

4-1.5.5.4 Liquid  fuel shall be stored in outside unde rg round  tanks 
and  gravity feed shall not be used. Sufficient 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 
re l iable  or readily available,  or if special a r rangements  must  be made  
for refuel ing as necessary, a supply sufficient for 24 hours of opera-  
tion 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 instal lat ions 
shall meet  the requi rements  of the Standard on Liquefied Petroleum 
Gases, NFPA 58, and  the National Fuel Gas Code, NFPA 54. 

4-1.5.5.6 The  unit  shall be of sufficient capaci ty  to supply power at 
least for opera t ing  all fire a l a rm facilities and  emergency l ighting of 
the opera t ing  rooms or communica t ions  bui lding.  

4-1.5.5.7 A separa te  storage ba t te ry  on au tomat ic  float charger  
shall be provided for s tar t ing the engine-dr iven genera tor .  

4-1.5.6 Batteries m 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- 
acid  bat ter ies  shall be in jars  of glass or o ther  sui table t ransparen t  
materials;  o ther  types of bat ter ies  shall be in conta iners  sui table for 
the purpose.  

4-1.5.6.2 Batteries shall be located in the same bu i ld ing  as the 
opera t ing  equipment ,  preferably  on the same floor, readily accessi- 
ble for ma in t enance  and inspection. The  bat tery  room shall be 
aboveground  except  as pe rmi t t ed  by 2-1.1.2, and  shall be vent i la ted 
to prevent  accumula t ion  of explosive gas mixtures;  special ventila- 
t ion is requi red  only for unsealed cells. 



PUBLIC REPORTING SYSTEMS 1 2 2 1 - 6 5  

4-1.5.6.3 Batteries shall be mounted  in such a manner  as to pro- 
vide effective insulation from the ground and from other batteries. 
The  mount ing  shall be suitably protected against deterioration and 
consideration shall be given to stability, especially in territory subject 
to seismic disturbance. 

4-1.6 Test ing.  

4-1.6.1 General .  
4-1.6.1.1 Tests and inspections shall be made at intervals not less 
frequent than those specified in this standard.  

4-1.6.1.2 Testing facilities shall be installed at the Communica t ion  
Center and the Satellite Communica t ion  Center, if used, except that, 
if satisfactory to the authority having jurisdiction, those facilities for 
systems leased from a nonmunicipal  organization may be located 
elsewhere. 

4-1.6.2 Power .  
4-1.6.2.1 Manual  tests of the power supply for telegraph and 
telephone (parallel) box circuits shall be made and recorded at least 
once in each 24 hours. Such tests shall include: 

(a) Current  strength of each circuit. Changes in current  of any cir- 
cuit, amount ing  to 10 percent of normal current, shall be in- 
vestigated immediately. 

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

(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 trouble shall be immediately located and cleared; 
readings in excess of 25 percent shall be given early attention. These 
readings shall be taken with a voltmeter of not more than 100 ohms 
resistance per volt. 

N O T E  1: The  vol tmeter  sensitivity has been changed  from 1,000 ohms per 
volt to 100 ohms per  volt so tha t  false g round  readings  (caused by induced 
voltages) will be minimized.  

N O T E  2: Systems in which each circuit  is suppl ied  by an independen t  cur rent  
source (Forms 3 and 4) will require  tests between ground  and each side of each 
circuit .  C o m m o n  current  source systems (Form 2) will require  voltage tests be- 
tween ground  and  each te rmina l  of each bat tery  and other  cur rent  source. 

(d) A ground current  reading shall be acceptable in lieu of 
4-1.6.2(c) above. When  this method of testing is used, all grounds 
showing a current reading in excess of 5 percent of the normal  line 
current shall be given immediate  attention. 

(e) Voltage across terminals of common  battery, on switchboard 
side of fuses. 
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(f) Voltage between c o m m o n  ba t te ry  terminals  and ground.  Ab- 
normal  g round  readings  shall be invest igated immedia te ly .  

NOTE:  Tests (e) and  (f) apply  only to those systems using a common  battery.  
If more  than  one common  bat tery is used, each common  bat tery  shall  be 
tested. 

4-1,6.2.2  An  emergency power source other  than  bat ter ies  shall be 
opera ted  to supply the system for a cont inuous  per iod of 1 hour  at 
least weekly. This  test shall require  s imula ted  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-  
teries are capab le  of supplying the system with power when requi red  
to do so. The  requi red  tests and  the m a x i m u m  interval at which they 
are  to be pe r fo rmed  are as follows: 

(a) For  lead  ac id  bat ter ies :  

M a x i m u m  
I n t e r v a l  

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

Measure Specific Gravity 
Of a pilot  cell 
Of each cell 

Discharge for 2 hours 

Clean and  Inspect  

Ca l ib ra te  Meters 

6 weeks 
6 m o n t h s  

1 year 

3 m o n t h s  

1 year 

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

High Low 
G r a v i t y  G r a v i t y  
Battery Battery 

Float  Vol tage  (Lead  C a l c i u m )  (Lead  A n t i m o n y )  

Max .  2.25 volts /cel l  2.17 volts /cel l  
Min .  2.20 volts /cel l  2.13 vol ts /cel l  

High rate voltage 2.33 volts/cell .  

NOTE:  Both h igh  and low gravity vol tage is ( + )0.07 volts and  ( - )0.03 volts. 
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(b)* For Nickel Cadmium batteries: 

Measure Float Voltage 
(1.42 volts per cell nominal 
Of entire battery 
Of each cell 

Check State of Charge 

Discharge for 2 hours 

Clean and Inspect 

Maximum 
Interval 

3 months 
1 year 

6 months 

1 year 

3 months 

Calibrate Meters 1 year 

To  maximize  bat tery life the battery shall be charged as follows: 

Float Voltage 1.42 volts/celt + .01 volts 

High Rate Voltage 1.58 volts/cell + .07 - 0.00 

4-1.6.3 Con t ro l  E q u i p m e n t .  Manual  tests of box circuit in- 
struments shall be made  and recorded at least once each 24 hours. 
Where  applicable,  all box circuit  instruments shall be tested by use 
of operators '  keys. 

4-1.6.4 B o x e s .  

4-1.6.4.1 Where  repeat ing facilities are depended upon,  the test of 
one box from every circuit  f rom which no alarm was t ransmit ted dur- 
ing the past mon th  shall be t ransmit ted over the entire system. 

4-1.6.4.2 Boxes shall be tested by operat ion under  conditions 
s imulat ing actual use and test signals shall be t ransmit ted and 
recorded at the Communica t ion  Center.  

4-1.6.4.3 Fire a larm boxes shall be examined,  cleaned and tested 
at least every 60 days. 

4-1.7 Records .  

4-1.7.1 G e n e r a l .  

4-1.7.1.1 Comple te  records, sufficient to assure reliable operat ion 
of all a larm system functions, shall be ma in ta ined  in a satisfactory 
manner .  

4-1.7.1.2 When  a combina t ion  of leased/owned facilities exists, 
records required to be main ta ined  by the lessor for the municipal i ty  
shall be specified. 
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4-1.7.1.3 A report of operations summarizing important statistics 
shall be prepared annually. 

4-1.7.1.4 Circuits. Records of wired box circuits shall include: 
outline plans showing terminals and box sequence; diagrams of of- 
rice wiring; materials including trade name, manufacturer  and year 
of purchase or installation. 

4-1.7.2 Boxes. 
4-1.7.2.1 Records of boxes shall include: box identification; loca- 
tion address; circuit number  (if applicable); physical mounting; 
description by manufacturer,  model number; date of installation 
and power source (radio); test dates and time. 
4-1.7.2.2 Field inspection forms shall include: 

(a) Physical condition, paint, mounting, door function, drop wire 
or antenna, 

(b) Tests of all box functions, and 
(c) Maintenance. 

4-1.7.3 Operations.  Emergency calls, however received, shall be 
appropriately recorded and tabulated to indicate the origin of the 
call. 

4 -1 .7 .4  E m e r g e n c y  G e n e r a t i n g  E q u i p m e n t .  E m e r g e n c y  
generating equipment periodic test records shall include: date and 
time; fuel, electrical, coolant and exhaust system conditions; 
operating time. 

4-1.8 Requirements  for Metallic Systems and Metallic In tercon-  
nections. 

4-1.8.1 Circui t  Conductors  - -  General .  
4-1-8.1.1 Wires shall be terminated so as to provide good electrical 
conductivity and prevent breaking from vibration or stress. 
4-1.8.1.2 Circuit conductors on terminal racks shall be identified 
and isolated from conductors of other systems whenever possible and 
shall be suitably protected from mechanical injury. 
4-1.8.1.3 Except as otherwise provided herein, exterior cable and 
wire shall conform to International Municipal Signal Association 
specifications or equal. 
4-1-8.1.4 If a municipal box is installed inside a building, it shall 
be placed as near as practical to the point of entrance of the circuit, 
and the exterior wire shall be installed in conduit or electrical 
metallic tubing, in accordance with Chapter 3 of the National Elec- 
trical Code, NFPA 70. 

Exception: This requirement shall not apply to coded radio box 
systems. 
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4-1.8.2 Cables. 
4-1.8.2.1 Genera l .  

4-1.8.2.1.1 Cables which meet the requirements of Article 310, 
National  Electrical Code, NFPA 70, for installation in wet locations 
are satisfactory for overhead or underground installation except that 
direct-burial cable shall be specifically approved for the purpose. 

4-1.8.2.1.2 Paper or pressed pulp insulation is not considered 
satisfactory for emergency service such as a fire alarm system, except 
that  cables containing conductors with such insulation may be 
acceptable if pressurized with dry air or nitrogen. Loss of pressure in 
cables shall be indicated by a visual or audible warning system 
located where someone is in constant at tendance who can interpret 
the pressure readings and who has authority to have the indicated 
abnormal  condition corrected. 

4-1.8.2.1.3 Natural  rubber-sheathed cable shall not be used where 
it may be exposed to oil, grease, or other substances or conditions 
which may tend to deteriorate the cable sheath. Braided-sheathed 
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 in- 
stalled in the same cable with fire a larm wires. Cables controlled by, 
or containing wires of, private signaling 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 protected 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 insula- 
tion 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 U n d e r g r o u n d  Cables. 

4-1.8.2.2.1 Underground  cables in duct  or direct burial shall be 
brought  aboveground only at points where liability of mechanical  in- 
jury, or of disablement from heat incident to fires in adjacent 
buildings, is minimized. 

4-1.8.2.2.2 Cables shall be in duct  systems and manholes contain- 
ing low-tension signaling system conductors only, except low-tension 
secondary power cables may be permitted. If  in duct systems or 
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manholes containing power circuit conductors in excess of 250 volts 
to ground,  fire alarm cables shall be located as far as possible from 
such power cables and shall be separated from them by a noncom- 
bustible barrier or by such other means as may be practicable to pro- 
tect 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 moisture 
or gases entering the building. 

4-1.8.2.2.5 Cable joints shall be located only in manholes, fire sta- 
tions, and other locations where proper accessibility is provided and 
where there is little liability of injury to the cable by falling walls or 
by operations in the buildings. Cable joints shall be so made as to 
provide and maintain  conductivity, insulation and protection at least 
equal to that afforded by the cables which 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 accessi- 
ble for inspection 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 con- 
duit, 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 that  circuits carrying up to 220 volts for municipal  
communica t ion  use are permitted. Such 220-volt circuits shall be 
tagged or otherwise identified. 

4-1.8.3.2 Aerial cable shall be supported by messenger wire of ade- 
quate 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 A W G  hard-drawn copper. 
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4-1.8.3.4 Single wire shall meet  In te rna t iona l  Munic ipa l  Signal 
Association specificat ions and  shall not  be smal ler  than  No. 10 
Roebl ing gage if of galvanized iron or steel, No. 10 A W G  if of hard-  
d rawn copper ,  No. 12 A W G  if of approved  copper-covered steel, or 
No. 6 A W G  a luminum.  Span lengths shall not exceed manufac-  
turers '  r ecommenda t ions .  

4-1.8.3.5 Wires  to bui ldings  shall contact  only in tended supports  
and  shall enter  th rough  an approved  wea the rhead  or sui table sleeves 
s lant ing upward  and  inward.  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 pro tec ted  against  mechanica l  
injury. Any metal l ic  covering shall form a cont inuous  conduct ing  
pa th  to ground.  Ins ta l la t ion  shall in all cases be such as to prevent  
water  from enter ing  the condui t  or box. 

4-1.8.4.2 Leads  to boxes shall have 600-volt insulat ion approved  
for wet locations, as def ined in the National Electrical Code, NFPA 
70. 

4-1.8.5 Wiring Inside Buildings. 
4-1.8.5.1 At  the Communica t i on  Center ,  conductors  shall extend 
as direct ly as possible to the opera t ing  room in conduits ,  ducts,  
shafts, raceways or overhead racks and t roughs of a type of construc- 
t ion af ford ing  pro tec t ion  against  fire and  mechanica l  injury. 

4-1.8.5.2 All conductors  inside bui ldings  shall be in condui t ,  elec- 
tr ical  metal l ic  tubing,  meta l  molding ,  or raceways. Insta l la t ion shall 
be in accordance  with the National Electrical Code, NFPA 70. 

4-1.8.5.3 Conductors  shall have an approved  insulation;  the insula- 
tion or o ther  outer  covering shall be f l ame- re t a rdan t  and  moisture-  
resistant.  

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 junc t ion  or t e rmina l  boxes. 
Wire  terminals ,  splices and joints  shall conform with the National 
Electrical Code, N F P A  70. 

4-1.8.5.5 Conductors  bunched  together  in a vertical  run connec- 
t ing two or more  floors shall have a f l ame- re t a rdan t  covering suffi- 
cient to prevent  the car ry ing  of fire from floor to floor. This  require-  
ment  shall not apply  if the conductors  are encased in a metal l ic  con- 
duit ,  or located in a fire-resistive shaft having fire stops at each floor. 

4-1.8.5.6 W h e r e  cables or wirings are exposed to unusual  fire 
hazards,  they shall be proper ly  protec ted .  
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4-1.8.5.7 Cable  terminals  and  cross-connect ing facilities shall be 
located in or ad jo in ing  the opera t ions  room.  

4-1.8.5.8 W h e n  signal conductors  and  electric l ight 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  Wired Report ing Systems. 

4-2.1 Ci rcu i t s .  

4-2.1.1 General.  
4-2.1.1.1 The  National Electrical Safety Code, Nat iona l  Bureau  of 
S tandards  H a n d b o o k  H30, shall be used as a guide  for the installa- 
tion of outdoor  circuitry.  

4-2.1.1.2 In all instal lat ions first cons idera t ion  shall be given to 
cont inui ty  of service; pa r t i cu la r  a t ten t ion  given to l iabil i ty of 
mechanica l  injury, to d i sab lement  from heat  inc ident  to a fire, to in- 
jury  by fal l ing walls, and  to damage  by floods, corrosive vapors or 
o ther  causes. 

4-2.1.1.3 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 ipment  addi t iona l  
to that  required by the s t andard .  

4-2.1.1.4 All circuits shall be so routed as to permi t  ready t racing 
of circuits for t rouble.  

4-2.1.1.5 Circuits shall not pass over, under ,  through,  or be at- 
tached to bui ldings or p roper ty  which is not  owned by, or under  the 
control  of, the munic ipa l i ty  or the agency responsible for main ta in -  
ing the system. 

4-2.1.1.6 A l a r m  inst ruments  instal led in private bui ldings shall be 
on circuits separa te  from box and  dispatch circuits. 

4-2.1.2 Box Circuits. 
4-2.1.2.1 If  a mun ic ipa l  box is instal led inside a bui lding,  it shall 
be p laced  as near  as prac t ica l  to the point  of en t rance  of the circuit ,  
and  the exter ior  wire shall  be instal led in condui t  or electr ical  
metal l ic  tubing,  in accordance  with Chap te r  3 of the National Elec- 
trical Code, N F P A  70. 

4-2.1.2.2 Accessible and  rel iable  means,  avai lable  only to the 
author i ty  in control  of the mun ic ipa l  system, shall be provided for 
d isconnect ing the loop to the box(es) inside the bui lding,  and  
defini te  not i f icat ion shall be given to occupants  of the bu i ld ing  when 
the inter ior  box(es) is not in service. 
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4-2.1.2.3 For a Type  B system the effectiveness of noninterference  
and succession funct ions between box circuits shall be no less than 
between boxes in any one circuit .  The  d i sab lement  of any metal l ic  
box circuit  shall  cause a warn ing  signal in all other  circuits and,  
thereafter ,  the circui t  or circuits not  otherwise broken shall be 
au tomat ica l ly  restored to operat 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 which would be left without  box pro tec t ion  in case of 
d is rupt ion of a circui t  will not exceed that  covered by 20 proper ly  
spaced boxes where all or any par t  of the circui t  is of aerial  open- 
wire, or 30 proper ly  spaced boxes where the circuit  is entirely in 
unde 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 provide for receipt  of a larms 
through 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 cable  circuits,  respectively. 

4-2.1.2.6 T h e  ins ta l 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 ind ica ted  above does not con- 
st i tute geographica l  over loading of a circuit .  

4-2.1.3 T i e  Ci rcu i t s .  

4-2.1.3.1 A separa te  tie circui t  shall be provided  from the Com- 
munica t ion  Center  to each Satel l i te  Communica t i on  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 d ispa tch  cir- 
cuit .  

4-2.2 Circuit Protection. 
4-2.2.1 General. 
4-2.2.1.1 T h e  protect ive  devices shall be located close to, or be 
combined  with, the cable  terminals .  

4-2.2.1.2 L igh tn ing  arresters  sui table  for the purpose  shall be pro- 
vided. L igh tn ing  arresters shall be m a r k e d  with the name  of the 
manu f ac t u r e r  and  model  designat ion.  

4-2.2.1.3 All l ightn ing  arresters shall be connected  to a sui table  
g round  in accordance  with the National Electrical Code, N F P A  70. 

4-2.2.1.4 All fuses shall be pla inly  m a r k e d  with their  ra ted  ampere  
capaci ty.  All  fuses r a t ed  over 2 a m p  shall be of the enclosed type. 

4-2.2.1.5 Circui t  p ro tec t ion  requ i red  at the Communica t i on  
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 conduc tor  en ter ing  a fire s tat ion f rom lines par t ia l ly  
or ent irely aerial  shall be pro tec ted  by a l ightning arrester .  

4-2.2.2 C o m m u n i c a t i o n  Cente r .  

4-2.2.2.1 All conductors  en ter ing  the Communica t i on  Center  shall 
be pro tec ted  by the following devices, in the order  named ,  s tar t ing 
from the exter ior  circuit:  

(a) A fuse ra ted  at 3 a m p  and  not less than  2,000 volts; 

(b) A l ightning arrester;  

(c) A fuse or circuit  breaker ,  r a t ed  at ~ amp;  

4-2.2.2.2 The  ~ a m p  protec t ion  on the tie circuits shall be omi t ted  
at  Satell i te  Communica t ion  Centers.  

4-2.2.3 Protection on Aerial Construction. 
4-2.2.3.1 At  junc t ion  points of open aerial  conductors  and  cable,  
each conduc tor  shall be pro tec ted  by a l ightning arrester  of  weather-  
p roof  type, or be sui tably pro tec ted  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 -2 .2 .3 .2  Aer i a l  open  wire and  nonmessenge r  s u p p o r t e d  
2-conductor  cable  circuits shall be pro tec ted  by a l ightn ing  arrester  
at  intervals of approx ima te ly  2,000 ft (610 m). 

4-2.2.3.3 L igh tn ing  arresters,  other  than  a i r -gap  or self-restoring, 
rare gas type, shall not be instal led in fire a la rm boxes. 

4-2.2.3.4 All protect ive devices shall be accessible for ma in t enance  
and  inspection. 

4-2.3 Power .  

4-2.3.1 Requirements  for C o n s t a n t - C u r r e n t  Systems. 

4-2.3.1.1 Means shall be provided for manua l ly  regula t ing  current  
in box circuits so that  opera t ing  current  is ma in t a in e d  within 10 per- 
cent of normal  th roughout  changes in externa l  circuit  resistance 
f rom 20 percent  above to 50 percent  below normal .  

4-2.3.1.2 The  voltage suppl ied  to ma in t a 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 cur ren t  will not be reduced  
below safe opera t ing  value by the s imul taneous  opera t ion  of four  
boxes. 

4-2.3.1.3 Visual and  aud ib le  means  to indicate  a 20 percent  or 
greater  reduct ion  in the normal  cur rent  in any box circui t  shall be 
provided.  All devices connected  in series with any box circui t  shall 
funct ion proper ly  when the box circuit  cur rent  is reduced  to 70 per- 
cent of normal .  
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4 - 2 . 3 . 1 . 4  S u f f i c i e n t  m e t e r s  sha l l  be  p r o v i d e d  to i n d i c a t e  t he  c u r r e n t  
in  any  box  c i r cu i t  a n d  t he  vo l t age  of  any  p o w e r  source .  M e t e r s  u sed  
in c o m m o n  for  severa l  c i r cu i t s  sha l l  be  p r o v i d e d  w i t h  c u t - i n  devices  
d e s i g n e d  to r e d u c e  t he  p r o b a b i l i t y  of  c r o s s - c o n n e c t i n g  c i rcu i t s .  

4 -2 .4  Receiving Equipment - -  Facilities for Receipt of Box 
Alarms. 
4-2.4.1 Visual Recording Devices. 
4-2 .4 .1 .1  A dev ice  for  p r o d u c i n g  a p e r m a n e n t  visual  r e c o r d  sha l l  
be  p r o v i d e d  a t  e a c h  C o m m u n i c a t i o n  C e n t e r  for  e a c h  box  c i r cu i t  a n d  
e a c h  tie c i r cu i t .  A reserve  r e c o r d i n g  dev ice  sha l l  be  p r o v i d e d  w h e r e  
t h e r e  a re  five or  m o r e  box  c i rcu i t s .  

4 - 2 . 4 . 1 . 2  In  a T y p e  B sys tem,  o n e  s u c h  dev ice  sha l l  be  i n s t a l l e d  in  
e a c h  f i re  s t a t i o n  a n d  a t  leas t  o n e  in t he  C o m m u n i c a t i o n  C e n t e r .  

4-2.4.2 Sounding Devices. 
4-2 .4 .2 .1  S o u n d i n g  devices  for  s igna ls  sha l l  be  p r o v i d e d  for  box  cir-  
cui ts .  

NOTE 1 : In a Type A system, it shall be satisfactory to use a common sound- 
ing device for more than one circuit and it shall be installed at the Communica- 
tion Center. 

NOTE 2: In a Type B system, a sounding device shall be installed in each fire 
station at the same location as the recording device for that circuit, except that 
at the Communication Center a common sounding device is permitted. 

4 -2 .4 .3  G e n e r a l .  

4 -2 .4 .3 .1  A l a r m s  f r o m  boxes  sha l l  b e  a u t o m a t i c a l l y  r ece ived  a n d  
r e c o r d e d  at  t i le C o m m u n i c a t i o n  C e n t e r .  

4 - 2 . 4 . 3 . 2  A p e r m a n e n t  v isual  r e c o r d  a n d  a n  a u d i b l e  s igna l  a re  re- 
q u i r e d  to i n d i c a t e  t he  r e c e i p t  o f  a n  a l a r m .  T h e  p e r m a n e n t  r e c o r d  
sha l l  i n d i c a t e  t he  e x a c t  l o c a t i o n  f r o m  w h i c h  t he  a l a r m  is b e i n g  
t r a n s m i t t e d .  

NOTE: The audible signal device may be common to several box circuits and 
arranged so that the fire alarm operator can manually silence the signal tem- 
porarily by a self-restoring switch. 

4 - 2 . 4 . 3 . 3  Fac i l i t ies  sha l l  b e  p r o v i d e d  w h i c h  will a u t o m a t i c a l l y  
r e c o r d  t he  d a t e  a n d  t i m e  of  r e ce i p t  of  e a c h  a l a r m .  

4 -2 .5  Supervision. 
4-2 .5 .1  T o  assure  re l i ab i l i ty ,  w i r e d  c i r cu i t s  u p o n  w h i c h  t r a n s m i s -  
s ion a n d  r ece ip t  of  a l a r m s  d e p e n d  sha l l  be  u n d e r  c o n s t a n t  e l ec t r i ca l  
supe rv i s ion  to give p r o m p t  w a r n i n g  of  c o n d i t i o n s  adverse ly  a f f e c t i n g  
re l iab i l i ty .  

4 -2 .5 .2  T h e  p o w e r  s u p p l i e d  to all  r e q u i r e d  c i rcu i t s  a n d  devices  of  
t he  sys tem sha l l  be  supe rv i sed .  
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4-2.5.3 Trouble  signals shall actuate a sounding device located 
where there is always a responsible person on duty. 

4-2.5.4 Trouble  signals shall be distinct from alarm signals and 
shall be indicated by both a visual light and audible signal. 

N O T E  1: The audible signal may be common to several supervised circuits. 

N O T E  2: A switch for silencing the audible trouble signal is permitted if the 
visual signal remains operated until the silencing switch is restored to its normal 
position. 

4-2.5.5 The  audible signal shall be responsive to faults on any other 
circuits which may occur prior to restoration of  the silencing switch 
to normal.  

4-3 Coded Rad io  Repor t i ng  Systems. 

4-3.1 Rad io  Box Cha nne l  (Frequency) .  

4-3.1.1 Not more than 500 boxes shall be permitted on a single 
channel.  

4-3.1.2 All coded radio box systems shall provide constant monitor-  
ing of the frequency(ies) in use. Both an audible and visual indica- 
tion of any sustained carrier signal (when in excess of 15 sec duration) 
shall be provided for each receiving system at the Communica t ion  
Center. 

4-3.1.3 When box message signals to the Communica t ion  Center or 
acknowledgment of message receipt signal from the Communica t ion  
Center to the box are repeated, associated repeating facilities shall 
conform to the requirements established in 3-4.1.2. 

4-3.2 Metall ic In te rconnec t ions .  

4-3.2.1 Genera l .  The  National Electrical Safety Code, National 
Bureau of Standards Handbook  H30, shall be used as a guide for the 
installation of outdoor  circuitry. 

All installations shall be protected against damage due to 
mechanical  injury, fire, falling walls, floods, corrosive vapors or 
other causes. 

4-3.2.2 Box Circuits .  Accessible and reliable means, available on- 
ly to the authority in control of  the municipal  system, shall be pro- 
vided for disconnecting the loop to the box(es) inside the building, 
and definite notification shall be given to occupants of the building 
when the interior box(es) is not in service. 

4-3.3 Boxes. 

4-3.3.1 Genera l .  Coded radio fire alarm boxes shall be designed 
and operated in compliance with all applicable rules and regulations 
of the Federal Communicat ions Commission, as well as the re- 
quirements established herein. 
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4-3.3.2 Des ign  of  Boxes.  

4-3.3.2.1 Boxes shall provide no less than  three specific and in- 
dividually ident i f iable  funct ions to the Communica t i on  Center  in ad- 
di t ion to the box n u m b e r  and they shall  be "Test ,"  " T a m p e r , "  and  
"Fire ."  

4-3.3.2.2* Boxes shall t ransmi t  to the Communica t i on  Center  no 
less than  one round  for "Test ,"  no less than  one round  for " T a m p e r , "  
and no less than  three rounds  for "Fire ."  

4-3.3.2.3 W h e n  mul t i - func t ion  boxes are used to t ransmi t  to the 
Communica t ion  Center  request(s) for emergency service or assistance 
in add i t ion  to those s t ipu la 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 Mul t i - funct 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 act ivat ing posi- 
t ion 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  s ignal ing and transmission,  inc luding  testing, for a per iod of 
at least 6 months .  

4-3.3.3.2 Boxes ope ra 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) W h e n  ope ra t ing  f rom a local A C / D C  energy source, each box 
shall conta in  a ba t te ry  to ensure no rma l  box opera t ion  in the event of 
fai lure of the local source. 

(b) When  opera t ing  from a ba t te ry  and  the ba t te ry  voltage 
decreases to 85 percent  or less of its ra ted  voltage (measured  under  
load condit ion) ,  a specific warn ing  ind ica t ion  shall  be conta ined  in 
all messages. The  warn ing  ind ica t ion  shall  be par t  of all messages for 
no less than  15 days pr ior  to the t ime the ba t te ry  will become 
nonopera t iona l .  

(c) Bat tery  ope ra t ing  character is t ics  shall be sui table  for local 
t empera tu re  extremes.  

4-3.3.3.3 Solar  charg ing  is permissible.  

4-3.5 R e c e i v i n g  E q u i p m e n t  D Fac i l i t i e s  for  Rece ip t  of  Box 
Ala rms .  

4-3.5.1 G e n e r a l .  

4-3.5.1.1 Ala rms  from boxes shall  be au tomat ica l ly  received and  
recorded  at  the Commun ica t i on  Center .  
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4-3.5.1.2 A permanent  visual record and an audible signal are re- 
quired to indicate the receipt of an alarm. The  permanent  record 
shall indicate the exact location from which the alarm is being 
transmitted. 

4-3.5.1.3 Facilities shall be provided which will automatically 
record the date and time of receipt of each alarm. 

4-3.5.2 T y p e  A System. 
4-3.5.2.1" For each frequency used, two separate receiving net- 
works, each including an antenna,  audible alerting device, receiver, 
power supply, signal processing equipment,  a means of providing a 
permanent  graphic recording of the incoming message that is both 
timed and dated, and other associated equipment  shall be provided. 
Both systems and associated equipment  shall be in operat ion 
simultaneously. Facilities shall be so arranged that a failure of either 
receiving network will not affect the receipt of messages from boxes. 

4-3.5.2.2 "Test" signals from boxes need not include the date as 
part  of their permanent  recording, providing that the date is 
automatically printed on the recording tape at the beginning of each 
calendar day. 

4-3.5.3 T y p e  B System. 
4-3.5.3.1 For each frequency used, a single complete receiving net- 
work shall be permitted in each fire station, providing the Com- 
municat ion Center conforms to 4-3.5.2.1. 

4-3.5.3.2 If  alarm signals are transmitted to a fire station from the 
Communica t ion  Center using the coded radio-type receiving equip- 
ment  in the fire station to receive and record the alarm message, a 
second receiving network conforming to 4-3.5.3.1 shall be provided 
at each fire station and that receiving network shall employ a fre- 
quency other than that used for the receipt of box messages. 

4-3.6 Power .  Power shall be provided in accordance with 
4-1.5.3.1.2 or 4-1.5.3.1.3. 

4-3.7 Box Testing. 
4-3.7.1 Each coded radio box shall automatically transmit a "Test" 
message at least once in each 24-hour period. 

4-3.7.2 Per iodic  Test.  The  test shall include the operation of  all 
message functions associated with each box tested and such message 
functions shall be transmitted to the respective Communica t ion  
Center, received and permanent ly  recorded. 

4-3.7.3 When  solar charging of  box battery(ies) is utilized, the solar 
cell associated with each box in the system shall be examined and 
cleaned no less than once in each 60-day period. 
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4-3.7.4 Receiv ing  Equ ipmen t .  Receiving equipment  associated 
with coded radio-type systems shall be tested at least once each hour. 
The receipt of  "Test" messages will be considered sufficient to com- 
ply with this requirement,  providing at least one such message is 
received each hour. 

4-3.8 Supervis ion.  

4-3.8.1 Radio repeaters upon which receipt of alarms depend shall 
be provided with dual receivers and transmitters. Failure of  the 
primary transmitter or receiver shall cause an automatic  switchover 
to the secondary receiver and transmitter.  However, if the repeater 
controls are located where someone is always on duty, manual  
switchover facilities are permit ted if it can be done within 30 seconds. 

4-3.8.2 The  power supplied to all required circuits and devices of 
the system shall be supervised. 

4-3.8.3 Trouble  signals shall actuate a sounding device located 
where there is always a responsible person on duty. 

4-3.8.4 Trouble  signals shall be distinct from alarm signals and 
shall be indicated by both a visual light and audible signal. 

NOTE 1: The audible signal may be common to several supervised circuits. 

NOTE 2: A switch for silencing the audible trouble signal is permitted if the 
visual signal remains operated until the silencing switch is restored to its normal 
position. 

4-3.8.5 The  audible signal shall be responsive to faults on any other 
circuits which may occur prior to restoration of the silencing switch 
to normal.  

4-4 Te l ephone  (Series) Repo r t i ng  Systems. 

4-4.1 Circuits .  

4-4.1.1 General .  
4-4.1.1.1 The National Electrical Safety Code, National  Bureau of 
Standards Handbook  H30, shall be used as a guide for the instal la 
tion of outdoor  circuitry. 

4-4.1.1.2 In all installations first consideration shall be given to 
continuity of service; part icular  attention given to liability of 
mechanical  injury, to disablement from heat incident to a fire, to in- 
jury by falling walls, and to damage by floods, corrosive vapors or 
other causes. 

4-4.1.1.3 Open local circuits within single buildings are permitted 
for the operat ion of alerting devices and alarm equipment  additional 
to that required by the standard.  

4-4.1.1.4 All circuits shall be so routed as to permit ready tracing 
of circuits for trouble. 
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4-4.1.1.5 Circuits shall not  pass over, under ,  through,  or be at- 
tached to bui ldings or p roper ty  which 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  inst ruments  instal led in pr ivate  bui ldings  shall be 
on circuits separa te  from box and d ispa tch  circuits.  

4-4.1.2 Box Circuits. 
4-4.1.2.1 Box circuits shall be sufficient in n u m b e r  and  so laid out  
that  the area  which would be left without  box pro tec t ion  in case of 
d is rupt ion  of a circui t  will not exceed that  covered by 20 proper ly  
spaced boxes where all or any par t  of the circui t  is of aerial  open- 
wire, or 30 proper ly  spaced boxes where the circuit  is entirely in 
unde rg round  or messenger-suppor ted  cable.  

4-4.1.2.2 W h e n  all boxes on any individual  circuit  and  associated 
equ ipmen t  are designed and instal led to provide for receipt  of a larms 
through  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 cable  circuits, respectively. 

4-4.1.2.3 The  insta l la t ion of addi t iona l  boxes in an area  served by 
the n u m b e r  of proper ly  spaced boxes ind ica ted  above does not con- 
st i tute geographica 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 circui t  shall be provided from the Com- 
munica t ion  Center  to each Satell i te  Communica t ion  Center .  

4-4.1.3.2 The  tie circui t  between the Center  and  Satell i te shall not  
be used for any o ther  purpose.  

4-4.2 C i r c u i t  P r o t e c t i o n .  

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 L igh tn ing  arresters sui table for the purpose  shall be pro- 
vided. L igh tn ing  arresters shall be marked  with the name  of the 
m anu fac tu r e r  and  model  designat ion.  

4-4.2.1.3 All l ightning arresters shall be connected  to a sui table  
g round  in accordance  with the National Electrical Code,NFPA 70. 

4-4.2.1.4 All fuses shall be plainly m a r k e d  with their  ra ted  ampere  
capacity.  All  fuses ra ted  over 2 a m p  shall be of the enclosed type. 

4-4.2.1.5 Circui t  pro tec t ion  requi red  at the Communica t i on  
Center  shall be provided  in every bu i ld ing  housing Communica t i on  
Center  equ ipment .  
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4-4.2.1.6 Each conduc tor  en ter ing  a fire s tat ion from lines par t ia l ly  
or ent irely aerial  shall be pro tec ted  by a l ightn ing  arrester .  

4-4.2.2 P ro t ec t i on  at  Communication Center. 
4-4.2.2.1 All conductors  enter ing Communica t i on  Centers shall be 
pro tec ted  by the following devices, in the order  named ,  s tar t ing from 
the exter ior  circuit:  

(a) A fuse ra ted  at 3 a m p  and not less than  2,000 volts; 

(b) A l ightning arrester;  

(c) A fuse or circuit  breaker ,  r a t ed  at ~ ampere .  

4-4.2.2.2 The  ~ a m p  protec t ion  on the tie circuits shall be omi t t ed  
at Satel l i te  Communica t ion  Centers.  

4-4.2.3 P ro t ec t i on  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 l ightning arrester  of weather-  
p roof  type, or be sui tably pro tec ted  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 - 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  s u p p o r t e d  
2-conductor  cable  circuits shall be pro tec ted  by a l ightning arrester  
at intervals of approx imate 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 la 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 ren t  is m a i n t a i n e d  within 10 per- 
cent of no rma l  th roughout  changes in external  circuit  resistance 
from 20 percent  above to 50 percent  below normal .  

4-4.3.1.2 The  voltage suppl ied  to ma in t a 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 cur ren t  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  audib le  means  to indicate  a 20 percent  or 
greater  reduc t 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 ren t  is r educed  to 70 per- 
cent of normal .  
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4-4.3.1.4 Sufficient meters  shall be provided to indicate  the current  
in any box circuit  and  the voltage of any power source. Meters used 
in c o m m o n  for several circuits shall be provided  with cut- in devices 
designed to reduce the probabi l i ty  of cross-connect ing circuits.  

4-4.4 Design of Boxes. 
4-4.4.1 If  a handset  is used, the caps on the t ransmi t te r  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 pe rmi t  the Communica 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. 

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 e s  for Receipt of Box 
Alarms. 
4-4.5.1 A pe rmanen t  visual recording  device instal led in the Com- 
munica 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 ident i fying 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  received and 
recorded at the Communica t i on  Center .  

4-4.5.5 A pe rmanen t  visual record  and an audib le  signal are re- 
qui red  to indicate  the receipt  of an a la rm.  The  pe rmanen t  record 
shall  indicate  the exact  locat ion f rom which the a l a rm is being 
t ransmi t ted .  

N O T E :  T h e  aud ib l e  s ignal  device m a y  be c o m m o n  to several box c i rcui ts  a n d  
a r r a n g e d  so t ha 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  tem- 
pora r i ly  by a se l f - res tor ing switch.  

4-4.5.6 All voice transmissions f rom boxes for emergencies shall be 
recorded  with the capabi l i ty  of instant  p layback.  

4-4.5.7 A voice record ing  facili ty shall be provided for each 
opera to r  handl ing  incoming  a larms in order  to e l iminate  the 
possibility of interference.  

4-4.5.8 Facili t ies shall be provided which will au tomat ica l ly  record  
the date  and t ime of receipt  of each a larm,  except  that  t ime only is 
acceptab le  in voice recordings.  
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4-4.6 Testing. 
4-4.6.1 Power  Supply.  Manual  tests of the power supply for box 
circuits shall be made and recorded at least once each 24 hours. Such 
tests shall include: 

(a) Current  strength of each circuit. Changes in current of any cir- 
cuit, amount ing  to 10 percent of normal  current,  shall be in- 
vestigated immediately. 

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

(c) Voltage between ground and circuits. When  this test shows a 
reading in excess of 50 percent of that  shown in test 4-4.6. l(b) above, 
the trouble shall be immediately located and cleared; readings in ex- 
cess of 25 percent shall be given early attention. These readings shall 
be taken with a voltmeter of not more than 100 ohms resistance per 
volt. 

N O T E  1: The  vol tmeter  sensitivity has been changed  from 1,000 ohms per  
volt to 100 ohms per  volt so that  false g round  readings (caused by induced 
voltages) will be minimized.  

N O T E  2: Systems in which each circui t  is suppl ied  by an independen t  cur rent  
source (Forms 3 and 4) will require  tests between ground  and each side of each 
circuit .  C o m m o n  current  source systems (Form 2) will require  voltage tests be- 
tween ground  and each te rmina l  of each bat tery and other  cur rent  source. 

(d) A ground current reading shall be acceptable in lieu of 
4-4.6. l(c). When  this method of testing is used, all grounds showing 
a current reading in excess of 5 percent of the normal  line current 
shall be given immediate attention. 

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

(f) Voltage between common  battery terminals and ground.  Ab- 
normal ground readings shall be investigated immediately. 

NOTE:  Tests (e) and  (f) apply  only to those systems using a common  battery.  
If  more  than  one common  bat tery  is used, each common  bat tery  shall be 
tested. 

4-4.6.9 Cont ro l  Equ ipmen t .  Manual  tests of  box and dispatch cir- 
cuit instruments shall be made  and recorded at least once each 24 
hours. 

4-4.7 Supervision.  

4-4.7.1 To assure reliability, wired circuits upon  which transmis- 
sion and receipt of alarms depend shall be under  constant electrical 
supervision to give prompt  warning of conditions adversely affecting 
reliability. 

4-4.7.2 The  power supplied to all required circuits and devices of 
the system shall be supervised. 


