NFPA No. o 4’,‘

74 REEAVED BEEe |

-?}}P\}/‘ HOUSEHOLD
/\fb FIRE WARNING
" | EQUIPMENT
Y1972

¢
\

$1.00

Copyright © 1972

NATIONAL FIRE PROTECTION ASSOCIATION

SM-7/73-FP (6M) International

Printed in U.S.A. 470 Atlantic Avenue, Boston, MA 02210




Official NFPA Definitions

Adopted Jan. 23, 1964: Revised Dee. 9, 1969 and June 26, 1973. Where variances to
these definitions are found, efforts to eliminate such conflicts are in process.

SrALL is intended to indicate requirements.

Suourp is intended to indicate recommendations or that which is advised
but not required.

APPROVED* means acceptable to the autherity having jurisdiction. In deter-
mining the acceptability of installations or procedures, equipment or materials,
the authority having jurisdietion may base acceptance on compliance with NFPA
or other appropriate standards. In the absence of such standards, said authority
may require evidence of proper installation, procedure or use. The authority having
jurisdiction may also refer to the listings or labeling practices of nationally recog-
nized testing laboratories, inspection agencies, or other organizations concerned
with product evaluations which are in a position to determine compliance with ap-
propriate standards for the eurrent production of listed items, and the satisfactory
performance of such equipment or materials in actual usage.

* The National Fire Protection Association does not approve, inspect or certify any instal-
lations, procedures, equipment or materials nor does it approve or evaluate testing laboratories.

Listep: Equipment or materials included in a list published by a nationally
recognized testing laboratory, inspection agency, or other organization concerned
with produet evaluation that maintains periodic inspection of production of listed
equipment or materials, and whose listing states either that the equipment or
material meets nationally recognized standards or has been tested and found suitable
for use in & specified manner.

LaBrLep: Equipment or materials to which has been attached a label, symbol
or other identifying mark of a nationally recognized testing laboratory, inspection
agency, or other organization concerned with product evaluation that maintaing
periodic inspection of production of labeled equipment or materials, and by whose
labeling is indicated compliance with nationally recognized standards or tests to
determine suitable usage in a specified manner.

AvutnoriTy Having Jurispicrion: The organization, office or individual re-
sponsible for ‘‘approving” equipment, an installation, or a procedure.

Statement on NFPA Procedures

This material has been developed in the interest of safety to life and property under the
published procedures of the National Fire Protection Association. These procedures are de-
signed to assure the appointment of technically competent Committees having balanced
representation from those vitally interested and active in the areas with which the Committees
are concerned. These procedures provide that all Committee recommendations shall be pub-
lished prior to action on them by the Association itself and that following this publication these
recommendations shall be presented for adoption to the Annual Meeting of the Association
where anyone in attendance, member or not, may present his views. While these procedures
assure the highest degree of care, neither the National Fire Protection Assoeciation, its members,
nor those participating in its activities accepts any liability resulting from compliance or non-
compliance with the provisions given herein, for any restrictions imposed on materials or
proeesses, or for the completeness of the text.

Copyright and Republishing Rights
This publication is copyrighted © by the National Fire Protection Asso-
ciation. Permission is granted to republish in full the material herein in laws,
ordinances, regulations, administrative orders or similar documents issued by
public authorities. All others desiring permission to reproduce this material in
whole or in part shall consult the National Fire Protection Association.
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This Standard was adopted by the Association at its 1972 Annual
Meeting, held in Philadelphia, Pa., May 15-19,

Origin and Development of No. 74

Work on this Standard followed the withdrawal of an NFPA
Manual on Home Fire Alarm Systems (designated No. 74M) at
the 1965 NFPA Annual Meeting. At the 1966 Annual Meeting,
the sponsoring Sectional Committees submitted for Tentative Adop-
tion this proposed Standard. Favorable action was taken at the
1966 Annual Meeting but extensive discussion of the 1966 draft
resulted in the Committee making considerable revisions in the
1967 edition. This 1972 edition is a complete revision and super-
sedes all previous editions.

Committee on Signaling Systems

Correlating Commitiee

George H. Proper, Jr., Chairman,
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Score: This Committee serves as a policy-making and correlating group to administer and
process reports of the various Sectional Committees dealing with signaling systems and detection
devices, All codes, standards, recommended practices and manunals prepared by the Sectional
Committees and having received at least a two-thirds affirmative ballot from the voting mem-
bqrs of the responsible Seetional Committee are processed through this Committee prior to sub-
mission to the Association for action.
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Sidney Jacoby, Gas-Operated Alarm In-

ustry
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ing Bureau of Texas
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Electrical Code Committee
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Corp.

Andrew J. Pryor, U. 8. Atomic Energy Com-
mission
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G. R. Ranganath, Canadian Electrical
Manufacturers Assn,

George W. Saunders, Underwriters’ La-
boratories, Inc.
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Scopr: Covers requirements for the proper installation, operation, and maintenance of all
types of systems interconnecting detection and sensing deviees with alarm-sounding equiproent
of the proper types (including local, proprietary, auxiliary, remote station and central station

systems) and to

develop standards on manual fire alarm systems and watchmen serviees,

Reports to the Association through the Signaling Bystems Correlating Committee.

Interpretation Procedure of the Sectional Committee on
Fire Protective Signaling Systems

Those desiring an interpretation shall supply the Chairman with five identical
copies of a statement in which shall appear specific reference to a single problem,
paragraph, or section. Such a statement shall be on the business stationery of

the inquirer and shall be duly signed.

When applications involve actual field situations they shall so state and all

parties involved shall be named.

The Interpretations Committee will reserve the prerogative to refuse con-
sideration of any application that refers specifically to proprietary items of
equipment or devices. Generally inquiries should be confined to interpretation

of the literal text or the intent thereof.

Requests for interpretations should be addressed to the National Fire Pro-
tection Asgociation, 470 Atlantic Avenue, Boston, Mass. 02210.
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Standard for the Installation,
Maintenance, and Use of

Household Fire Warning Equipment
NFPA No. 74— 1972

A device or system of devices having materials or forms different
from those detailed in this standard may be examined and tested
according to the intent of the standard and if found equivalent,
may be approved.

INTRODUCTION

This standard is intended to help provide reasonable fire safety
for persons in one- and two-family dwellings. ‘Reasonable fire
safety” can be produced through a four-point program.

1. Minimizing fire hazards

2. Sleeping with bedroom doors closed
3. Having and practicing an escape plan
4, Providing a fire warning system.

This standard covers the requirements of fire warning equipment
for the home.

There are two exiremes of fire to which the household fire warn-
ing equipment must respond. One is the hot fire. The other is the
smoldering fire. Either can produce toxic gases.

Most people are not aware of the speed with which a hot fire
can progress within a building. Many persons are familiar, how-
ever, with fires in stoves, furnaces or fireplaces, or fires out of
doors where the heat and smoke are carried away. When fire
is enclosed by a building and heat is not vented, the heat build-
up can be rapid and this can promote rapid spread of the flame.
Like a fire in a fireplace with the damper closed, smoke can migrate
quickly throughout the building, even without any heat driving it.
When a fire builds up within a closet or a room and then suddenly
breaks out, both heat and smoke spread can be especially rapid.

To warn against a fire, this standard calls for heat or smoke
detectors in all rooms and in all other enclosed areas where fires
can oceur.

The smoldering fire can be especially insidious at night when the
occupants are asleep. This smoldering fire produces deadly gases

L
i
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which can overcome the occupants while they are asleep. It will
also produce a dense smoke which reduces visibility. Most fire
casualties are the victims of smoke and gas rather than burns.
To warn against a smoldering fire this standard requires at least one
smoke detector, located between a family asleep and the rest of
their house.

There often may be very little time between detection of a fire
and the time it becomes deadly. This interval may be as little as
one or two minutes. Thus the standard requires detection to give
a family some advance warning of the development of conditions
that will become dangerous to life within a short period of time.
Such warning, however, may be wasted unless the family has
planned in advance for rapid exit from their home.

Sleeping with bedroom doors closed should add minutes to the
time available for escape.

Planning and practicing for fire conditions with accent on rapid
exit from the home are important. Drills should be held so that
all family members will know what to do. Each person should
plan for the possibility that exit out of the bedroom window may
be necessary. An exit out of the house without requiring the
opening of the bedroom door is essential.

This standard cannot protect all persons at all times. For in-
stance, the application of this standard may not protect against
these three traditional fire killers:

1. Smoking in bed.
2. Leaving children home alone.

3. Cleaning parts or clothes with flammable liquids, such as
gasoline.

But this standard can lead to reasonable safety from fire when
used in concert with:

1. The development and use of an exit plan,

2. The thoughtful identification and careful elimination of
hazards, and

3. Sleeping with bedroom doors closed.

This standard is based on analysis of many years of dwelling
fire deaths and applicable test fire results. It has been written to
provide reasonable life safety for persons from fires in dwellings.
The fire analysis also indicates a partial system of smoke detection
can provide some degree of life safety for sleeping occupants.
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CHAPTER 1. GENERAL
ARTICLE 100. DEFINITIONS

1010. Throughout this standard the following meanings are in-
tended :

Household Fire Warning System: A system of devices that pro-
duce an audible alarm signal in the household for the purpose of
notifying the occupants of the presence of a fire so they may evacu-
ate the premises.

Household: A one- or two-family private dwelling.
Alarm Signal: An audible signal indicating a fire condition.

Trouble Signal: An indication distinctive from the alarm signal
warning of a malfunction or failure of the system.

Smoke Detector: A device which detects visible or invisible
products of combustion.

Heat Detector: A device which detects abnormally high tem-
perature or rate-of-temperature rise.

Single Station Alarm Device: An assembly incorporating the
detector and the alarm sounding device in one unit, operated from a
power supply either in the unit, or obtained at the point of in-
stallation.

Multiple Station Alarm Device: Single station alarm devices,
two or more, which may be interconnected so that actuation of one
causes all integral or separate audible alarms to operate. It may
also consist of one single station alarm device having connections for
other detectors or manual stations.

Exit Plan: Plan for the emergency evacuation of the premises.

Approved, Shall, Should: These three words, approved — shall
— should, have specific key meanings as described on the inside
front cover of this standard.

ARTICLE 110. SCOPE

1110. General Provisions:

1111. The provisions of this standard require an installation
having fire detection and an alarm signal sufficiently loud to be
heard in normally occupied parts of the household.
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1112. The standard is primarily concerned with life protection,
not with protection of property. It contemplates that the family
has an exit plan.

1113. A control and associated equipment, multiple or single
station alarm device(s), or any combination thereof, may be used
to form a household fire warning system.

1114. The detection or alarm systems covered by this standard
are for the sole use of the protected household. If the alarm is to
be extended to any other location such as a fire department the
total system should follow, as applicable, NFPA Standards Nos. 71,
72A, 72B, 72C, or 72D: except that the requirements of article 240
of this standard shall be maintained.

ARTICLE 120. APPROVAL

1210. Equipment:

1211. All devices, combinations of devices, and equipment
constructed and installed in conformity with this standard shall be
* “approved” for the purposes for which they are intended.

1212,  The homeowner should satisfy himself that all equipment
has been listed or approved by a nationally recognized fire testing
laboratory such as Underwriters’ Laboratories, Inc., Factory Mu-
tual Research Corp., and Underwriters’ Laboratories of Canada.
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CHAPTER 2. BASIC REQUIREMENTS

ARTICLE 200. POWER SUPPLIES

2010. General

2011.  All power supplies shall be sufficient to operate the alarm
signal(s) for at least 4 continuous minutes.

2020. Primary Power Supply (AC)

2021. An AC primary source of electric power, if used, shall be
a dependable commercial light and power supply source. A visible
“power on” indicator shall be provided.

2022. All electrical systems designed to be installed by other
than a qualified electrician and wired in accordance with the
National Electrical Code (NFPA No. 70) shall be powered with a
Class 2 (low voltage, limited energy) power supply with an output
voltage not in excess of 30 volts, as defined by Article 725 of the
National Electrical Code. (For further information consult the
local electrical inspector.)

2023. A cord connected installation is acceptable provided the
ingtallation makes use of a receptacle not subject to loss of power
by a wall switch. A restraining means shall be used at the plug-in.

2024. Neither logs nor restoration of primary power shall cause
an alarm signal.

2030. Primary Power Supply (Monitored Battery)

2031. Household fire warning equipment may be powered by a
battery provided that the battery is monitored to assure that the
following conditions are met:

(a) All power requirements are met for at least one year’s
life, including routine testing.

(b) A distinctive audible trouble signal shall be given before
the battery is incapable of operating (from aging, terminal corrosion,
etc.) the device(s) for alarm purposes.

(c) Following an alarm in which the battery(s) reaches its
trouble point, the trouble signal shall operate for at least 7 con-
secutive days.

(d) The audible trouble signal is produced at least every
minute for seven consecutive days.

!
;
;
;
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(e) The monitored batteries meeting these specifications shall
be clearly identified on the unit near the battery compartment.

2040. Secondary Power Supply:

2041. A secondary source of power is desirable. When a secon-
dary source of power is provided, it should be of sufficient capacity
to operate the system for 24 hours and thereafter to sound alarm
devices for not less than four minutes.

2050. Nonelectrical Power

2051. The source of power for a nonelectrical portion of a
system, or for single or multiple station device(s) may consist of
suitable tanks of nonflammable compressed or liquefied gas ap-
proved for the purpose, or suitable mechanically operated devices
approved for the purpose. A visible indication shall be provided to
show operating power is available.

ARTICLE 210. EQUIPMENT

* 2110, Smoke Detectors:

2111. Each smoke detector shall be capable of detecting smoke
or other products of combustion.

2112,  On smoke detectors requiring a light source for operation,
failure of the light source shall result in an audible trouble signal.
The failure of the light source shall not cause an alarm signal.

2113. For each smoke detector requiring a light source, at least
one spare light source bulb shall be provided with the detector and
mounted conveniently in or on the unit or associated control unit.

2120, Heat Detectors:

2121. Each heat detector shall be capable of detecting abnor-
mally high temperature or rate-of-temperature rise.

2122. When fixed temperature detectors are used in areas of
the home where ceiling temperatures do not exceed 100° F, detec-
tors rated not lower than 135° F and not higher than 165° F shall
be used.

2123. When fixed temperature detectors are used in areas of
the home where ceiling temperatures occasionally exceed 100° F,
detectors rated not lower than 175° F and not higher than 225° F
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shall be used. Common examples of such areas are attics, the
gpace near hot air registers, and some furnace rooms.
2130. Sounding Devices:

2131. Every heat or smoke-detecting device shall cause the
operation of alarm signaling device or devices which shall be clearly
audible in all bedrooms with all intervening doors closed.

2132, All alarm sounding devices shall be rated not legs than 85
decibels at 10 feet.
2140. Control Equipment:

2141. The control equipment shall be automatically restoring
on restoration of electrical power.

2142. The control equipment shall be of a type that “locks in”
on an alarm condition. Smoke detection circuits need not lock in.

2143, If a reset switch is provided, it shall be a self-restoring
type.

2144, An alarm gilencing switch shall not be provided unless
its silenced position is indicated by a trouble signal.

2145, Fach electrical fire warning system shall have a self-
restoring test button or means to permit the householder to check
the system.

2146. Smoke detectors may be tested by using smoke instead of
the test button described in paragraph 2145,

ARTICLE 220. OUTSIDE ALARM
2210. Outside Alarm:

2211. Provision should be made for the mstallatlon of an out-
side alarm sounding device or devices.

ARTICLE 230. DETECTOR CIRCUITS
2310. Type of Circuit:

2311. This standard requires a detector circuit where a break in
the wiring will not cause an alarm signal, but will cause an audible
trouble signal, using either a closed loop detector circuit or normally
open contact detectors with end of line resistor or equivalent.
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2320. Circuit Wiring:

2321. All installation wiring extended from the output side of
a Class 2 power supply shall be either approved “Limited energy
cable,” or wired in accordance with Article 725, Class 1, of the
National Electrical Code, NFPA No. 70.

2322. Wire used shall be of the solid conductor, nonstranded
type.

ARTICLE 240. DETECTOR TYPE, LOCATION,
AND SPACING
2410. General

2411. For compleie protection this standard requires the use
of smoke detectors and heat detectors in all major areas and rooms
of the house.

2412, This standard recognizes that the use of partial protection
can provide some degree of life safety for sleeping occupants when a
basic smoke detector is installed in the immediate area(s) of, but
outside of, the bedroom(s).

2413. For maximum protection, detectors should be installed
in accordance with Appendix A.

2420, Smoke Detectors

2421. A smoke detecior shall be located in the immediate
vicinity of, but outside, the bedrooms. Other smoke detectors placed
in strategic locations around the household and in each bedroom
are recommended.

2422. Smoke detectors shall be located in or near the ceiling.

2423, In a room or partitioned area containing a properly in-
stalled smoke detector(s), heat detectors are not required.

2430. Heat Detectors

2431. Heat detectors shall be provided in all major areas of
the house including living room, dining room, bedroom, kitchen,
hallway, attics, furnace rooms, utility rooms, basements and at-
tached garages, and should be provided in closets and small par-
titioned off storage areas, except as permitted in paragraph 2423,

2432, Heat detectors shall be installed within the strict limi-
tation of their listed spacing.

2433. For maximum protection, spot-itype detectors should be
installed on the ceilings as near the centers of the areas they protect
as practicable.
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2434. On level ceilings with open joists or beams, all detectors
should be mounted on the bottom of such joists or beams.

2435. Reduced spacing may be required due to structural
characteristics of the protected area, possible drafts, or other con-
ditions affecting detector operation. Detectors installed on a joisted
ceiling should have their smooth ceiling spacing reduced where this
spacing is measured at right angles to solid joists; in the case of spot
detectors this spacing should not exceed one-half of the listed
spacing.

CHAPTER 3. INSTALLATION
ARTICLE 300. GENERAL

3010. General Provisions
3011. All equipment shall be installed in a workmanlike manner.

3012. All devices shall be so located and mounted that acci-
dental operation will not be caused by jarring or vibration.

3013. All apparatus shall be restored to normal as promptly as
possible after each alarm or test.

3014. Upon completion of the system the installer in the presence
of the householder, shall test each self-restoring device for proper
operation. He shall then instruct the owner on the operation and
maintenance of the system.

3015. The supplier or installing contractor shall provide the
owner with:

(a) An instruction booklet illustrating typical installation
layouts.

(b) Instruction charts describing the operation, testing, and
proper maintenance of the household fire warning system.

(¢) Printed information for establishing a household emer-
gency evacuation plan.

3016. The local fire authority shall be notified of the installation.
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CHAPTER 4. CARE OF EQUIPMENT
ARTICLE 400. MAINTENANCE

4010, Instructions

4011, Each supplier of equipment for installation by the house-
holder, or installer of equipment in the home shall furnish to the
householder the booklets and charts specified in paragraph 2215.

4020. Maintenance

4021. If batteries are used as a source of energy they shall be
replaced in accordance with the recommendations of the alarm
equipment manufacturer.

4022. It is recommended that a maintenance contract be
executed with the installer wherever feasible.

ARTICLE 410. TESTS

4110. Testing

4111, Tests and examinations, as recommended by the manu-
facturer, should be made weekly by the householder. It is good
practice to establish a definite day for these tests.
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APPENDIX A

THE LOCATION OF SMOKE AND HEAT DETECTION DEVICES

One of the most critical factors of any fire alarm system installation
is the location of the fire detecting devices.

This Appendix is not a technical study. Itis an attempt to state
some fundamentals on detector installation. For simplification, only
the “spot-type” feat detector and the smoke detector will be used to
illustrate the principles involved. Not covered in this Appendix are
other types of detection devices (e.g., continuous “line-type” heat
detectors, combustion products and flame-sensitive detectors) al-
though these detectors likewise must be installed with regard to
their performance limitations and the principles involved. Also not
covered in this Appendix are the special problems that require
engineering judgment, such as installation in attics and in rooms
with high ceilings.

Smoke Detection

The pattern of home fires varies, depending on circumstances.
Some fires produce intense heat and limited smoke. Others produce
little heat and intense volumes of smoke or “fire gases.” A slow-
burning fire in bedding and upholstery, for example, may generate
enough smoke and deadly gas in a home to cause unconsciousness
before producing sufficient heat to activate a heat detector.

g
DINING Z> KITCHEN BEDROOM BEDROOM
N
- /—\ | ~
\/

LIVING ROOM BEDROOM

AL

Figure 1. A basic smoke detector (indicated by cross) shall be located
between the sleeping area and the rest of the house.
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Figure 2. In homes with more than one sleeping area, a smoke de-
. tector (indicated by cross) should be provided fo protect each,

Good practice dictates a detection system capable of sensing
smoke or fire gases as well as heat.

Where To Locate the Basic Smoke Detectors

The major threat from fire in a dwelling is at night when every-
oneis asleep. The principal threat to persons in sleeping areas comes
from fires in the remainder of the house, therefore, basic smoke de-
tector(s) are best located between the bedroom areas and the rest
of the house. In homes with only one bedroom area on one floor,
the basic smoke detector shall be located as shown in Figure 1.

In homes with more than one bedroom area or with bedrooms on
more than one floor, more than one basic smoke detector will be
needed as shown in Figure 2. Location of the smoke detector out-
side the bedrooms presupposes that the occupants sleep with their
doors shut to provide a barrier to the smoke thus gaining additional
seconds for escape.

Are More Smoke Detectors Desirable?

The location of the basic smoke detector(s) does not provide pro-
tection for the occupants from a fire starting within their bedroom.
It may be desirable, therefore, to have additional smoke detectors
within each bedroom itself, and other areas such as basements,
family rooms, etc.

Installation of a Single “Spot-Type’’ Heat Detector

Each “spot-type” heat detector is capable of sensing fire within a
defined time limit when located within a certain distance of a
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Figure 3. The space protected by a single detector extends from
ceiling o floor within the square of protection.

standard fire developed and used by Underwriters’ Laboratories,
Inc., Underwriters’ Laboratories of Canada, or Factory Mutual Re-
search Corporation for testing these devices. Thus, cach detector
has an effective “square of protection.”” This square is based on
the detector being mounted on a smooth ceiling. For normal ceiling
heights, the “square of protection’ on the ceiling extends down to
the floor forming a space as shown in Figure 3. Any fire gen-
erating sufficient heat within this space should be detected by the
heat detector in the time limit established by test.

DE/TECTOR

SQUARE
OF
PROTECTION

Figure 4. The size of
the square of protection
is determined for each
detector by laboratory
test.
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The figure given in the laboratory listing as the “distance of the
(detector) from any wall or partition” is the distance “D” shown
in Figure 4. This distance “D” igs measured from the detector to
the side of the largest square that can be effectively protected by
the detector. In the listings, distance “D” varies from 5 feet to 25
feet with different detectors.

Proper Location of the Detector

A single detector with a “D” of 10 feet mounted on a smooth
ceiling in the middle of a 20 foot by 20 foot room will cover all the
space in the room as shown in Figure 5.

The space covered by the detector is tied to that detector. When
the detector is moved, the space covered moves with it.

If, however, the same detector as the one shown in Figure 5 is
moved to a point on the ceiling near the left wall, three feet from
the rear wall, then the ceiling coverage is reduced to 10 feet by 13
feet and about two-thirds of the space in the room is left ““not
properly covered” as shown in Figure 6.

Must Detectors be Mounted on the Ceiling?

Heat from a fire rises to the ceiling, spreads out across the ceiling
surface and begins to bank down from the ceiling. The corner
where the ceiling and the wall meet is an air space into which heat
has difficulty in penetrating. In most fires, this “dead” air space

s
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feet. of 10 feet.
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measures about 6 inches along the ceiling from the corner and 6
inches down the wall as shown in Figure 7. “Spot Type” detectors
must not be placed in this “dead” air space.

The placement of the detector is critical if maximum speed of
fire detection i desired. If we could foretell the future, detectors
could be located directly over the point where the next fire would
originate. This view of the future is not present. Thus, the most
desirable location for a spot-type detector is the center of the ceil-
ing. At this location, the detector is closest to all areas of the room.

If the detector cannot be located in the center of the ceiling, a
location on the ceiling is preferred. In this off-center location, how-
ever, heat from a fire on the far side of the room will take longer
to trigger the detector than a center ceiling mounting. The time
lost in detection will be time that otherwise could have been used
for evacuation.

The least desirable location for mounting spot-type detectors is
on the side wall. In this location, heat from a fire across the room
will reach the detector after it would have operated any ceiling
mounted device. Should it be absolutely necessary to mount a de-
tector on the side wall, care should be taken to avoid anything that
might further prevent heat from reaching the detector and further
delaying the alarm. Any detector mounted on the side wall should
be located as near as possible to the ceiling but below the “dead”
air space. A detector mounted on the side wall should, thus, be
located at least 6 and not more than 12 inches from the ceiling.

"DEAD"AIR SPACE
CEILING

HEAT_‘» 60

FROM —» %
—L 12”

PLACE DETECTOR HERE
NEVER HERE
RARELY HERE

=
NEVER HERE7__]__7/7 ¥V§ouf_ow
>~

Figure 7. Example of proper mounting for spot-type detectors.
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Figure 8. Proper location of detectors.

The Use of Several Detectors

In a room too large for protection by a single detector, severa]
detectors must be used. It isimportant that they be properly located
so all parts of the room are covered. To provide for this cover-
age, the Underwriters’ Laboratories or Factory Mutual Research
Corporation listings also give the distance befween detectors on a
smooth ceiling. This distance is twice the distance “D” illustrated
in Figure 4 and is often called the detector “spacing” or “spacing
guide.”

Thus, for a detector with a “D” of 7.5 feet, the distance be-
fween detectors (2 x “D’*) can be up to 15 feet as shown in Figure
8. Locating detectors more than “2D” apart will leave areas not
properly covered as shown in Figure 9. This is undesirable since it
can slow detection and thus make escape more difficult.

7/ wee\

T e NOT NP
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// ///‘——‘\\ \\

Figure 9. Detectors spaced too far apart. To provide complete pro-
tection, all areas must be properly covered.
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Figure 10. Open joists, aitics and exira high ceilings are some of
the areas that require special knowledge for installation.

When Should the Distance Between Detectors be Further
Reduced

The distance between detectors is based on data obtained from the
spread of heat across a smooth ceiling. If the ceiling is not smooth,
then the placement of the detector will have to be tailored to the
situation.

For instance, with open wood joists heat travels freely down the
joist channels so that the maximum distance befween detectors
(“2D”) can be used. Heat, however, has trouble spreading across
the joists so the distance in this direction should be one-half the
distance allowed between detectors. Since 14 x 2D is D, the dis-
tance befween detectors across open wood joists should not exceed
“D” as shown in Figurel0 and the “distance to the wall” is reduced
(5 x “D”) to “14D.” Detectors should be mounted on the bottom
of the joists and not up in the joist channels.

Walls, partitions, doorways, ceiling beams and open joists in-
terrupt the normal flow of heat, thus creating new areas to be pro-
tected.
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What is Complete Protection?

Closets and bathrooms are areas often improperly omitted from
fire alarm system coverage. Such omissions produce a “hole” in the
protection of a structure. These “holes” are dangerous since the
initial progress of a fire in these areas will not be automatically
detected. When fire breaks out from these spaces, it may be too
late to escape. “Holes” are also created when detectors are placed
at greater distances than their listing permits. Complete protection
exists only when all detectors have been installed in accordance
with their distance limitations and «// fire confining spaces have
been covered.



National Fire Protection Association

International

470 Atlantic Avenue, Boston, MA 02210

The National Fire Protection Association was organized in 1896 to
promote the science and improve the methods of fire protection. Anyone
interested may become a Member; the annual dues are $30.00. National
and regional societies and associations are eligible to be Organization
Members; annual dues are $225. Full membership information is avail-
able on request.

This is one of a large number of publications on fire safety issued by
the Association. All NFPA codes, standards, and recommended practices
are prepared by NFPA Technical Committees and adopted at an Annual
Meeting of the Association. They are intended to prescribe reasonable
measures for minimizing losses of life and property by fire.

This and other NFPA codes, standards, and recommended practices
are published in the National Fire Codes, a ten-volume compilation of
NFPA’s official technical material. Following are the titles of the ten-
volume set:

Vol. 1 Flammable Liguids, Ovens, Boiler-Furnaces
Vol. 2 Gases

Vol. 3 Combustible Solids, Dusts and Explosives
Vol. 4 Building Construction and Facilities

Vol. 5 Electrical

Vol. 6 Sprinklers, Fire Pumps and Water Tanks

Vol. 7 Alarm and Special Extinguishing Systems
Vol. 8 Portable and Manual Fire Control Equipment
Vol. 9 Occupancy Standards and Process Hazards

Vol. 10 Transportation

Write the Association for full information.

Discount Prices on this Pamphlet

The following schedule of discount prices for multiple copies of this
pamphlet have been established:

1 to 4 copies: Unit price 25 copies and over: 25%
5 copies and over: 159, 50 copies and over: 309,
10 copies and over: 209, 75 copies and over: 359,

100 and over: Special quote



TYPICAL POCKET EDITIONS OF NFPA STANDARDS

List revised as of June, 1973. Tltles are abbreviated.

3M Hosp. Emerg. Preparedness ‘70 1.00
4 Organlzation, Fire Services ‘71 . 2.75
4A Flre Dept. Organization 769 . .75
6 Industrial Loss Prevent. ‘67
7 Controlling Fire Emerg. 67 . . .50
8 Management Responsibility ‘67 .
9 Training Reports, Records ‘70 . .50

10 Extlnguishers, Instal. ‘73 . . 1.25
10A Extingulshers, Maint. ‘73 . . 1.25
10L Model Enabling Act 69 . . .50
11 Foam Ext. Systems ‘73 . . 2.25
11A High Expansion Foam Syst. ‘70 .75
11B Synthetic Foam, Combined

Agent /73 . . 1.00
12 Carbon Dlox!de Systems ’73 2.25
12A Halon 1301 Systems ‘73 . 2.00
12B Halon 1211 Systems ‘73 . 2.00
13 Sprinkler Systems ‘73 . . . 2.50
13A Sprinkler Maintenance ‘71 1.00
13E Sprinklered Prop., F.D.

Operations at ‘73 . . 1.00
14 Standplpe, Hose Systems 173 . 1.00
15 Water Spray Flxed Syst. 73 . 2.00
16 Foam-Water Systems ‘68 . . 1.00
17 Dry Chem. Ext. Systems ‘73 1.25
18 WettIng Agents ‘72 .. . 100
19 Fire Apparatus Specs. ‘73 . . 2.00
19B Respiratory Prot. Equip /71 1.00
191 Portahle Pump, Unlts 59 . . .35
193 Ladders, Ground-Aerlal ‘72 1.25
194 Hose Coupling Threads ‘68 . .75
196 Fire Hose ‘72 . . .. 100
197 Initfal Flre Attack ‘66 50
198 Flre Hose, Care of ‘72 1.50
20 Centrifugal Flre Pumps ‘72 2.50

21 Steam Fire Pump. Maint. ‘43 . 60

22 Water Tanks ‘71 . 2.50
24 Qutside Protectlon ’73 . 1.75
25 Rural Water Systems '69 R £
27 Private Fire Brlgades 67 . . .50
295 Wildfire Control ‘73 2.00
30 Flam. Liquids Code ‘73 . 2.00
31 0i! Burning Equipment ‘72 . 1.75
32 Drycleaning Plants ‘72 . . . 1.00
321 Class. Flam. Llqulds ‘73 . 1.00
325A Flashpoint Index of Trade

Name Llqulds ‘72 . .75
325M Prop. Flam. LIquIds ’69 3.00
327 Cleaning Small Tanks ‘70 . .50
328 Manholes, Sewers, Flam,

Ligulds and Gases In ‘70 . 75
329 Underground Leakage,

Flam. Llguld Tanks ‘72 1.50
33 Spray Appllcatlon ‘73 1.75
34 DIp Tanks ‘71 . 1.25
35 Mfg, Organlc Coatlngs ’71 1.25
36 Solvent Extractlon /73 1.75
37 Combustion Engines ‘70 . . 75
385 Tank Vehlcles ‘71 , . . 125
386 Portable Shipping Tanks 70 . 50
393 Gasollne Blow Torches ‘69 . .50

395 Farm Stg. Flam. Llqulds ‘72

40 Motlon Picture Fllm *67 . . .60
41L Model Rocketry Code ‘48 . . .50
42 Pyroxylin Plastlc Factorles ‘67 .60

43 Pyroxylln Warehouses 67 . 40
43A Liquid, Solid Oxldlzlng

Materlfals ‘73 . . 1.00
44A Flreworks, Mfg. Trans

Stge, 73 . . 1.50
46 Timber, Outdoor Storage ’73 1.00
46A Wood Chips, Storage ‘73 . 1.00
46B Outdoor Storage of Logs ‘71 . 1.00
47 Lumber Storage Yards ‘73 . . 1.00

48 Magneslum ‘67 . . .. .60
481 Titanlum ‘72 . .. 125

49 Hazardous Chem. Data 73 .
490 Ammonium Nitrate ‘70

491M Chem. Reactlons 71 . .
492 Ammon. Nitrate, Sep. Dist. ‘68
493 Process Control Equip. 769
4941 State Fireworks Law ‘72
495 Explosives, Stge., Use 73 .
496 Purged Enclosures ‘72 .
498 Explosives, Motor Term,

50 Bulk Oxygen Systems ‘73 .
50A Gaseous Hydrogen Syst. /73 .
50B LH-Syst., Consumer Sites ‘73
51 Welding and Cuttlng ‘73 . .
51A Acetylene Charging Plants ‘73
518 Welding Processes ‘71 .

54 Gas Appliances, Piping ’69
54A Indust. Gas Plping ‘69 .
56A Inhalation Anesthetics ‘73
56B Respiratory Therapy ‘73
56C Labs. In Health Inst. '73
56D Hyperbarle Facllities ‘70 .
56E Hypobaric Facillties 72 .
56F Nonflam. Med. Gases ‘73 .
56HM Home Resp. Therapy ‘73
57 Fumlgation ‘73 .

58 LP-Gas Storage, Use 72
59 LP-Gas, Utlllty Plants ‘68 .
59A LN-Gas, Stg., Handling 72

60 Pulverized Fuel Systs. ‘73 .
61A Starch, Mfy. Handling ‘73
61B Graln Elevators ‘73

61C Feed MNIs 73 . .

61D Agricultural Commodltles 73
62 Sugar and Cocoa ‘67 .
43 Exploslons Indus. Plants ’71
65 Aluminum Processing ‘73
651 Aluminum Powder 72
652 Magnesium Powder ‘68 .
653 Coal Preparation Plants ‘71 .
654 Plastics, Expl. Prevent. ‘70 .
655 Sulfur Flres ‘71 | .
656 Spice GrindIng Plants '71 .
657 Confectlonery Plants ‘67 .
66 Pneumatic Conveylng ‘73 . .
464 Woodworking, Wood Flour ‘71
68 Explosion Ventlng ‘54

69 Exploston Prev. Syst. ‘73 .

70 Nat’l Electrical Code ‘71 . .
70A Dwelling Electrical Code ‘72 .
70L Model State Elec. Law ‘73
71 Central Station Sig. ‘72 .
72A Local Protective Syst. ‘72
72B Auxiliary Sig. System ‘72
72C Remote Station System ‘72
72D Proprietary Slg. Sys. ‘73
73 Publlc Fire Serv. Comm. ’73 .
74 Household Warning Equlp. °72
75 Electronic Computer Syst. ‘72
76A Hospital Elec. Systems ‘73 .
76CM High-Freq. Elec. Enuip. ‘71
77 Statle Electricity ‘72

78 Lightning Prot. Code ‘68
79 Electrical Metalworking

Machine Tools ‘73

80 Flre Doors, Windows ‘73

80A Exposure Fires, Prot. ‘70
81 Fur Storage, Cleaning ‘69 .
82 Incinerators, Rubblsh ‘72

85 Watertuhe Boller-Furnaces ‘73 .
85B Gas Multi-Burner Boiler ‘73 .
85D 0il Multi-Burner Boller ‘73 .
85E Coal Multl-Burner Boller ‘73
86A Ovens and Furnaces ‘73
868 Industrlal Furnaces '73 .
86C Ind. Furn., Sp. Processing ’73
87 Plers and Wharves ‘71 .

70 .
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For complete [ist of publications write NFPA,

88A Parking Structures ‘73 . . 1.00
88B Repair Garages ‘73 . . . 1.00
89M Heat Equip Clearances ‘71 . 1.00
90A Air Conditioning Syst. ‘73 . 1.25

90B Warm Air Htg., Alr Cond. ‘73 1.00
91 Blower and Exhaust Syst. ‘73 . 1.25
96 Vapor Removal Cooking Eg. ‘73 1.00

101 Life Safety Code ‘73 . 3.00
102 Tents, Grandstands, Air-

Supported Structures ‘72 . . 1.00
204 Smoke, Heat Venting 768 . .50
206M Building Areas ‘70 . . . .50
211 Chimneys, Venting Syst. ‘72 . 1.25
214 Water Cooling Towers ‘7] . . 1.00
220 Std. Types Bldg. Const. ‘61 . .40
224 Homes Forest Areas ‘72 . 1.00
231 Indoor General Storage ‘72 . 1.00

231A Qutdoor Gen’l. Storage ‘70 . .50
2318 Cellular Rubber, Storage ’68 .75

2371C Rack Storage of Matls 73 . 1.75
232 Protection of Records ‘70 . . 1.50
232AM Archives Centers ‘72 . 1.00
241 Bldg. Constr. Operation ‘73 . 1.00
251 Fire Tests Bldg, Matl. ‘72 . 1.00
252 Fire Tests Door Assem. ‘72 . 1.00
255 Flamespread Tests /72 . . 100
256 Tests Roof Coverings ‘70 . . .50
257 Window Assemblies ‘70 . . .50
302 Motor Craft 72 . . . . .1.75
303 Marinas and Boatyards ‘69 . 1.00
306 Gas Hazards on Vessels ‘72 . 1.00
307 Marine Terminals ‘67 . . . .60
312 Vessels, Constr.-Repair ‘70 . .50
402 Aircraft Rescue Proced. ‘73 . 2.00
403 Aircraft Rescue Services ‘73 . 2.00
407 Aircraft Fuel Servicing ‘73 . 2.00
408 Aircraft Extinguishers ’73 . . 1.00
409 Alrcraft Hangars ‘73 . 2.00
410A Elec. Syst. Maint. ‘68 . .50
410B Oxygen Syst. Maint. ‘71 . . 1.00
410C Fuel Syst. Malnt. ‘72 . 1.25
410D Aircraft Painting ‘71 . . 1.00

410E Aircraft Welding ’70 . . . .50
410F Aircraft Cabin Clean. ‘70 . .50

412 Testing, Foam Vehicles ‘73 . 1.00
414 Rescue Vehicles ‘70 . . . 2.00
415 Fueling Ramp Dralnage ’73 . 1.00
416 Airport Terminals 73 . . 1.00
417 Loading Walkways ‘73 . . 1.00
418 Roof-Top Heliports ‘73 . . 1.00

419 Airport Water Systems ‘69 L7

421 Aircraft Interior F. P, 73 . 1,25
4220 Aircraft Fire Investlgators

Manual ‘72 . . . 1.50
501A Mobile Home Pks. ’73 . 1.25
501B Mobile Homes ‘73 . . . . 2.50
501C Recreational Vehicles /72 . 2.00

501D Recreational Vehicle Pks. ‘71 1,00

505 Power Industrial Trucks ‘73 . 1.00
512 Truck Fire Protection ‘70 . .75
513 Motor Freight Terminals ‘73 . 1.00
601 Guard Service ‘68 . .. .80
601A Guard Operations %8 . . .50
602 Community Dumps ‘64 . .50

604 Salvaging Operations ‘64 .50
701 Flre Tests, Textiles, Fllms ‘69 .75
702 Wearing Apparel ‘68 -

703 Fire Retardants Bldg. Matl
704M Identification of Materlals . .75

8071 Radioactive Matl. Facil. ‘70 . .75
802 Nuclear Reactors ‘60 . 75
901 Uniform Coding for F. P. 73 3.50
901AM Fleld Incident Manual ‘73 . 1.50
910 Library Collestlons 70 . . .75
911 Museum Collections 69 . . .75
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