BASIC CONSIDERATIONS

The design and installation of security and fire-alarm systems employs a wide
variety of techniques, often involving special types of »::'qluipmf:m and materials
designed for specific applications. Many systems operate on low-voltage circuits
but are installed similarly on conventional electrical circuits for light ;1;1(11 pOWer.
All installations, when used in buildings, must conform to applicable National
Electrical Code (NEC) requirements (especially those codes covered in Chaps. 6
and 7 of the NEQ), local ordinances, and instructions provided by security and
fire-alarm system manufacturers and design 2ngineers. . .

CLASSIFICATION OF SIGNAL CIRCUITS

A signal circuit used for a security or fire-alarm system may be classified as open
circuit or closed circuit. An open circuit is one in which current Hows only when
a signal is being sent. A closed-circuit system Is one in which current Hows con-
tinuously, except when the circuit is opened 10 allow a signal to be sent.

All alarm systems have three functions in common: detection, control, and
annunciation (or alarm) signaling. Many systems incorporate swilches or relays
that operate when entry, movement, pPressure, infrared-beam interruption, and

other intrusions occur. The control senses the operation of the detector with a

relay and produces an output that may operate a bell, siren, silent alarm such as
telephone dialers to law enforcement agencies, or other signal. The controls fre-
ontain ON/OFF switches, test meters, time delays, power supplies,
erminals for connecting the system together. The control

on alarm to operate signaling devices or switch

quently ¢
standby batteries, and
output usually provides power
contacts for silent alarms. See the diagram in Fig. 1-1.

losed-circuit alarm system is shown in Fig. 1-2. The

An example of a basic ¢
drawing shows exit/entry door or window

detection, or input, subdivision in this

1
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he detectors could just as well be smoke or heat detectors,

contacts. However,

. . -onic detectors, €tc.
swilch mats, ultrasonic d . ‘ S Ay S '
The control subdivision for the system in Fig. 1-2 consists ol switches, relays,
t‘l | F =

a power supply, a resel button, Elﬂ(ii related wiring, H-[ih’i' PRI fiFUPP_}F'}’fh:-“\*-’H _is
. 6-V nickel-cadmium battery thatis kept r:}}arged by-a plug=in transiormer unit.
Terminals are provided on the battery housing to accepz 12-Vac charging power
from the plug-in transformer which provides 4- 10 6-V power fn.r 111}& detection
(protective) circuit and power Lo operate Ehe alarm or output Stfhdl\.f:liil{lll-i. |

Figure 1-3 shows another closed-circuit system. The protective f;lrt?uu consists
of a dc energy source, any number of normally closed intrusion-detection contacts
(wired in series), a sensitive relay (R,), and interconnecting wiring. In operation,
- the normally closed intrustion contacts are connected 1o the coil of the sensitive
relay. This keeps the relay energized. holding its normally closed contacts open
against spring pressure—the all-clear condition of the protective circuit. The
opening of any intrusion contact breaks the circuit, which de-energizes the sensi-
ive relay and allows spring force to close the relay contacts. This action initiates
the alarm.

Bell

-
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I

FIGURE 1-2. Basic closed-circuit
security alarm system.
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The key-operated switch shown in the circuit in Fig, 1-3 is provided for open

ing the protective circuit for test purposes. A meter (M) is activated when the
switch is sel to CIRCUIT TEST. ‘The meter gives a current reading only if all intru

sion contacts are closed. All three sections of the switch (S, S5, S,) make contact
. - ? ? 3
simultaneously as the key is turned.

Opening of intrusion contacts is not the only event that causes the alarm to
activate. Any break in protective-circuit wiring or loss of output from the energy
source has the same effect. The circuit is broken which de-energizes the sensitive
relay and allows spring force to close the relay contacts, thus sounding the alarm.
Any cross or short circuit between the positive and negative wires of I;ille proteciive

circuit also keeps current from reaching the relay coil and causes dropout which
again sounds the alarm.

Other components of the alarm circuit in Fig. 1-3 include a second energy
source, an alarm bell, and a drop relay (K,). When the keyed switch is at oN,
dropout of the sensitive relay R, and closing of its contacts completes a cireuit to
energize the coil of drop relay R,. Closing of the drop relay’s normaily open con-
tacts rings the bell and latches in the drop-relay coil so that R; stays energized
even if the protective circuit returns to normal and opens the sensitive relay s con-
tacts. As a result, the bell continues to ring until the key switch is turned away
from ON to break the latching connection to the R, coil.

Drop relays often have additional contacts to control other circuits or devices.
The extra contacts in the circuit in Fig. 1-3 are for turning on lights, triggering
an automatic telephone dialer, etc. But the main two functions of the drop relay

Key-operated switch

D'Ff‘,.-""
@ Bell test
S3 g Circuit test
gor ]
6=V, 1 RCY == e
bell
s
) il
e 6 V dc To dialer terminals :
) S a ermi
Prnﬁect:ve-n:qrcun i z power r:qu':rinq contact
contacts suppli{ closure on alarm

6V dc or bell

end-of-line battery battery L

or power supply

po Lights,
siren, efc.
~ k| e 1
=
Protective circuit

Panic contacts

FIGURE 1-3. Closed-circuit security alarm system.
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. ehing the coil to keep the circuit 1 the alapy
- Jarm and latching |

are actuauon of the ¢
mndlllﬂ!'l- gtd'*lllﬂi" |1mu‘l‘li\'t" l‘il‘l'uil, SO nnh' A very

Almaost all burglar systems use & clo
n u}rlhrn‘t*ult sysien

brief description of 3
jator connected 10

rem consists of an annunc

and window and a celay so connected that whf‘_‘l‘l | . |
it will cause current 1o pass through the |*r|;13:. I'he l‘t‘.l.'l}', In turn, 1!:'1Il operate to
close a circut on a bell. horn, or other 1ype of annunciator which will continue (o

sound unul is shut ofl, thereby alertin

agencies. _.
The wiring and connections for

agram shows three cont
ts completes the power circuit through the

L will be given here. In general, the sys.
a special design contact on each doop
any u'i!‘l(lﬂw or door 18 niu}m-[[

g the occupants or law enlorcement

the apen=circuit system are shown in Fig. 1-4
This wiring di acts. but any number can be added as
needed. Closing any one ol the contac
winding of the proper annunciator drops, the constant=ringing switch, the con-

stant-ringing relay, the alarm bell. and the bell-cutofl switch. ‘The current through
the winding of the constant-ringing relay operates 1o complete a circuit placing
the alarm bell directly across the battery or other power source so the bell contin-
ues to ring until the cutofl switch 1s opened. At the same time, current in another
set of wires operates a relay that closes an auxiliary circuit to operate other devices,
such as lights and automatic telephone dialer.

A spring-type contact for open-circuit operation is shown in Fig. 1-5. This
device is set in the window frame so that cam ¢ projects outward. When the win-
dmf- E ~m"nr-.:n:.‘l. the cam pivots and is pressed in and makes contact with spring s,
which is insulated from the plate by a washer at the lower end and 1s held i'n-r

Clock contact
pr— v e |

[

G

Fi .
GURE 1-4. Open-circuit security alarm system
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FIGURE 1-5. Spring-type contact for open-circuit operation.

from ¢ by the insulating wheel w. This contact is connected in series with the
and the annunciator; that is, one wire is connected to the plate and

power source
ld type of door contact for an open-circuit system is

the other to the spring. An o
shown in Fig. 1-0.

FIRE-ALARM SYSTEMS

A fire-alarm system consists of sensors, a control pane

nts. Fire-alarm systems generally may be

divided into four types: noncoded, master-coded, selective-coded, and dual-coded.
Each of these four types has several functional features so designed that a spe-

ed to comply with local and state fire

|. an annunciator, and the

related wiring to connect the compone

cific system may meet pt';u'lit'nlly any ne
codes. statutes, and regulations.

tact for an

FIGURE 1-6. Old type of door con
open-circuit gecurlty system.
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or autnmmwnlh- trn i mmmﬁ“'”‘drd alarm h;gn;ll I..H sounded tor not legs [ !’ ‘] - r,
lnamaslfr-rwll‘-d TP .lodr is sounded regardless of the alarme=initiating = bl -
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| VI aﬂi\’ﬂiﬂi- . . caded alarm 1S m_mnrh‘rl lor each fireby Narmal
L dﬁli lective-coded system, 4 unigue coded al X o T ”
Nnas: ' o Hine — [
- aed premises, , , _ 1N
or fire zone oN the protect _l iaue coded alarm 1s sounded for each hirehox or § M
In a dual-coded system, o Wiy “the location of the fire while w0
notify the building's prrsunm‘l ol the 1ot - el \ ¢ |
- N 0 - o T S e [ Ty
i fire zone | ) led_alarm sigﬂii]‘-‘i are sounded mp.n.ilth to notily othep |
[ coded or common-cotte L I
| . 1o evacuate the butlding. s~ o3 =5
~ occupants (0 € cor diagram is shown 1n Pig, 1-7. Basically, il any smoke
A fire-alarm system paser diagraity s e N Lo b2 in
. b anye manual striking station 18 nlu-r.llrtl, all bells within :
detector senses smoke or iF any manuidl = | : | gzt |y -
1 g il ring indit‘ﬂiillﬁ. a fire. At the same tme, the magnetic door i
the building will ring, ~ and Zor dralts. Thi FIGURE 1-8. lonization s
cwitches will release the smoke doors 1o help black smoke and/or dralts. This . zation smoke detector,
; ¢ . i . . i B ¥ ¥ i X
system is also connected to a water=llow switch on the sprinkler system. If the

sprinkler valves are activated causing a flow of water in the system, the fire-alarm
system will again go into operation energizing all bells and l."ln*sinq Hﬂl”lﬁ‘.[ln{}rﬁ_

lonization smoke detectors (Fig. 1-8) may be used in place of conventional
smoke detectors or they may be used in combination with smoke detectors, The

Typical of three S e 4
lonization smoke detectors are more sensitive than the conventional smoke

fire alorms - fypical of six
lonization detectors.
smoke
Typical of three detectors —
C'-‘;'ﬁ‘ ﬂ2~4n fire- manual Fire alarms
aiarm norn q
l \ COMPONENTS OF SECURITY /FIRE-ALARM SYSTEMS
P nal ] Sl IIT " (1) k \ AN 1 /1 Y=t X . . Lo . -
- ek -/ N/ g NI N Wire sizes for the majority of low-voltage systems range trom no. 22 o no. 18
() (F) AWG. However, where larger-than-normal currents are required or when the
]l el \[] distance between the outlets is long, it may be necessary 10, use wire sizes larger
|f [F] than specified to prevent excessive voltage drop. Voltage-drop caleulations should
" . be made to determine the correet wire size for a given application-=even on low-
voltage circults,

The wiring of any alarm system 1s installed like any other type of low-voltage
“Magnstic door system; that is, locating the outlets, furnishing a power supply, and finally inter- .

s ciorcannae connecting the components with the proper size and type ol wire.
1 or no. 24 AWG conductors and are

| controctor connect - - ~

| | ; i | Most closed systems use two-wire no. &= ‘ :
" i color-coded to identify them, A no. |8 pair normally 1s adequate for connecting
{ e LRoahicty bells or sirens to controls if the run is 40 ft (12 m) or less. Many, however, prefer

for fan shutdown
vl 1o use no. 16 or even no. 14 cable, e e gvstem
(woll mounted) A summary of the various components for a typical security/ oo |

FIG v t ) : e .
2 et 15 depicted in Fig. 1-9. The following list gives a description of these cOMPONENLS:

Diagr
gram of a fire-alarm system riser for a courthouse.
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Uy in these cofityo) pranels that senses a broken comact and then
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4 wr OnG Jerdy
|

%]i ( ‘Jfﬁn derliad i I1

L —— ’A-—-_H

FIGURE 110, Hecessod magnetic contacts in door,

mintes or longer. Powey supplies are otwitusly used in companetion with

a ctharging source and supply power fos opetation of 1he al

AFEN sysiem
through the control panel

Recossed Magnetic Contacts in Doos (Fig, 1-10)

Hedes are deilled
I I‘_hr- taoor and in the CASINE, e llll”']‘f

aceons bram the other, and a
(il of wires from the pesitive side of the Protective circuit 15 run out

through the switch hole, “I'he switeh and magniet are then installed with
no miore than a %an (0.3 i) ap between them

Hecesserl Muagnetiec Contacts in Casernent Windouw (Fig. I-11); A
switch and magnet are installed as in the doos preferably in the top of
the window and underside of the upper window casing, where they will

I'j-'f' Il’rl'hl feticenlile

Surface- Mounted Magnetic Contacts on Double-Hung Window
(Fig. 1-12); A switch is mounted on the window casing with a magnel
on the window casing and a magnet on the window. As long as the switeh
and magnet are parallel and in close proximity when the window is shut,

they may be ariented sidestosside, wopo-side, or tapto-top

fiacatsad switeh in Yog Casng
iragr ) in window Yo
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SIEURE 119, Surfacesmounted-magnetic contacts on -
--_~1
& window. A
double-hung { 1T Foil
!
)
S Door /ﬁ:
1
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DIDTE Fui{ . :;’ g FIGURE 1-14.  Complete glass-door protection. p—
/ /
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FIGURE 1-13. Conductive foil on glass doors.

Conductive Foil on Glass Doors (Fig. 1-13): A self-adhesive foil
block (terminator) on the door is connected (o a similar unit on the door
frame by a short length of flexible cord to allow for door movement. The FIGURE 1-15.  Surface-mounted magnetic contactson —
{oil is connected in the positive conductor of the protective circuit and is door. ol PSR
adhered 1o the glass parallel to and about 3 in (7.6 m) from the edge of

the glass, using recommended varnish. Breaking the glass breaks the foil ey LRl
and opens the circuit. To provide more coverage, a double circuit of foil \ /

may be taken from the foil block. Coiled, retractable cords are available h:
lor use between foil blocks to allow for sliding-door travel.

Faf
k _

Complete Glass-Door Protection (Fig. 1-14): A glass door with a |
glass transom may be protected by a combination of magnetic contacts of

and foil. h\ﬂ/l’
FIGURE 1-16. Conductive foil on \

Surfﬂce-Mtfunted Magnetic Contacts on Door (Fig. 1-15): Where picture windows.
dppearance is not the most important

mounted switch (on the

consideration, the use of a surface-

simplify installat door frame) and a magnet (on the door) will | i
1 T These and other components are discussed in more detail in the chapters to

Conductive Foil on Picture Wi . follow.
does not open, a bttt inaows (Fig, 1-16): Where a window

of foil is ¢ : :
frame, or wall. When the ol oo cced 10 a foil block on the glass, NATIONAL ELECTRICAL CODE REQUIREMENTS

plastic electrical tape shou
surface for the foj],

f[ill CTrOSs )
€5 over a frame member, a piece of :

a piece o EIHN R R oo . m g

ld be used (o provide LA Because of the potential fire and explosion hazards caused by the improper han

an | S . ' oty e} IS A - - N .
Insulated crossover dling and installation of electrical wiring, certain rules in the selection of materials
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must be followed, as well as precautions fsp -‘-’Hi":l}-.
plhrw rules and provide some reliable guide for eles,
| Electrical Code (NEC) was developed.

and quality of wnrkmanstu
To standardize and s:mphl’l}*
(rical construction, the Nationa

NEC is published (and frequently revised) by the NFPA (Nationg) Fire
The 1s publi

: wation), 470 Atanuc Avenue, Boston, MA I.F!EI”. l[' contains Spe-
Pmtcﬂ;nn &:ism;:lilariu‘m iﬁtcndm’l to help in the practical safrgu;—urdmg of persons
cific rules and reg '

. . » e L '-I‘,’ il]tlll_lrlirli‘: ]f_l",'qrf_ ) |
. m the use of electricity, g volt.
rom hazards arising fro
and property fro

age used in the majority of security/fire-alarm S}’Hl[‘[’!lﬁ. | , | ik
agrA i le 725 of the NEC covers remote-control, signaling, and power-limite
n:[‘r - . r il " N L » .| 1 1 ] .
ircuits that are not an integral part of a device or apphance. The NEC (Section
ciroual

725-1) states:*

The circuits described herein [Article 725] are [halra{_‘ltr’iz[?ﬂ' by usage H”‘-’_' ‘-""_"-
trical power limitations which diﬂrrcnllalft lht‘m‘“'ﬂm light and EREE RATEAILS
and, therefore, special consideration 1s given with regard to mlﬂlﬂ}“ﬂl wire
sizes, derating factors, overcurrent protection, and conductor insulation

requirements.

Those installing security/fire-alarm systems should become tamiliar with

Article 725 of the NEC as well as Article 760, Fire Protective Signaling Systems,
This article covers the installation of wiring and equipment of fire protective sig-
naling systems operating at 600 volis or Jess,

Other NEC articles of interest to security/fire-alarm installers include:

1. Section 300-21 (Spread of Fire or Products of Combustion).

2. Articles 500 through 516 and Article 517, Part G (dealing with instal-
lations in hazardous locations).

3. Article 110 (Requirements for Electrical Installations) and Article
300 (Wiring Methods).

4. Article 310 (Conductors for General Wiring).

3. Fire-protective signaling circuits and e
accordance with Article
signaling circuigs

quipment shall be grounded in

cle 250, except for de-power limited fire protective
having a maximum current of 0,03 amperes, *

b, "I'hc Power supply of nonpower-
cuits shall comply with Chapters 1
not be more than 600 o

limited fire-protection signaling cir-

Lthrough 4 and (he output voltage shall
Its, nominal, *

7. Conductors of no.
provided they Supply

*Reprinted by (gt
| . PErIission from N
Copyright © 1980, njy INEPA

on Association. Boston, Mass,

70-1981, National Electrical Code®,
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Way or a cable approyed for the

Table 402-5 and are installed N 4 race

purpose. Conductors larger than no. 16 shall no supply

loads gre,
Ic . Tt Hads ater
than the ampacities given in Tables 310)- ;

I 6 Ihmugh 310-19
8. When only nonpower-limited ﬁrrr-prnuf'f'iiw: 81

onl) | gnaling circuits and
Class 1 circuits are in a raceway, the numbe

| | r of conduciors shall be
determined in accordance with Section 300-17. The derating

given in Note 9 to Tables 310-16 through 3
conductors carry continuous loads *

factors
10-19 shall apply if such

9. Where power-supply conductors and fire-protective signaling cireuit
conductors are permitted in a raceway in accordance with Section 760)-
15, the number of conductore shall be determined In accordance with
Section 300-17. The derating factors given in Note 8 1o Tables 310-16
through 310-19 shall apply as follows:

a. Toall conductors when the fire-protective signaling circuit conduc-
tors carry continuous loads and the total number of conductors is more
than three.

b. To the power-supply conductors only when the fire-protective sig-
naling circuit conductors do not carry continuous loads and the num-
ber of power-supply conductors is more than three.

10. Where fire-protective signaling circuit conductors are installed in
cable trays, comply with Sections 318-8 through 318-10.

' ical Code®,
*Reprinted by permission from NFPA 70-1981, National Electrica

' 1t . Mass.
Copyright @©) 1980, National Fire Protection Association, Boston

ra”
(1



. .
- Fall ¥ .
- o A

-l

b God
- g 4 AL SN
e ] =

CONTROLS

Devices used to control security/fire-alarm systems vary from simple toggle
switches to complex systems utilizing components such as relays, timers, magnetic
contacts, and so forth. This chapter is designed to acquaint the reader with some
of the control circuits normally found in security and fire-alarm systems.

FIRE-ALARM SYSTEMS

Fire-alarm systems for commercial and industrial use usually fall into four basic
categories: noncoded, master-coded, selective-coded. and dual-coded. Each of these
four systems has several functional features to accommodate a building's needs
and to satisfy local and state fire codes, statutes, and regulations.

In a noncoded system, an alarm signal is sounded continuously until manually
or automatically turned off.

In a master-coded system, a common-coded alarm signal is sounded for not less
than three rounds. The same code is sounded regardless of the alarm-initiating

device activated.
In a selective-coded system, a unique coded alarm is sounded for each hirebox

or fire zone on the protected premises.
In a dual-coded system, a unique coded alarm IS sounded for each firebox or

fire zone to notify the owner’s personnel of the location of the fire, while noncoded
or common-coded alarm signals are sounded separately o notify other occupants
to evacuate the building.

One of the best ways to understand the control function of the various ﬁ':_'e-
or example, Fig. 2-1 shows a partial

floor plan shows the fire-alarm
(bells), and mag-

alarm systems is to analyze existing systems. F
floor plan of a nursing home. This portion of the fo
panel, smoke detectors (designated SD), striking stations, gongs

15
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netic door-release switches. The
devices connected 10 this system,

Basically, if any smoke detecig

s operated, all bells within the buitd oo .- | 2Ny manual striking station
uj e, R s ,
'Ng sound, indicating a fire, At the same time, E 3 )

fire-alarm riser diagram in Fig. 2-2 shows all
along with the wiring for each.

3150 . C)
£ mnneuc;he smoke doors 1o help block smoke and/or
tem. If the spri | 10 a water-flow switch 5 e
prinkler valyes are activated causing a flow e sppokier 5 @ -

of water in the system, the 17
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1] again go into operation energizing all bells and tlﬂﬁing B
fire-alarm S)’Slﬁm will aga ' Controls 19
doors. Simplified Burgior-
il el _ control unt
E = -
R, 4-6Y, 25 mA Protective-
- \ar /fire-alarm panel is shown in Fig. 2-3. 1his particular pane] jg L i conTacts =
A l}'plmlfburgmbinf 4 burglar-, fire-, and panic-alarm systems. This pane] and 6V, 1.54 Bell- circuit
: r ¢co ) ’ : max. loo 3 rpOwer-nput
dcs:g“"‘iefs operate on low-voltage alternating current from a plug-in traps. T, T pwer- v
maost ol } : k -
-hargeable or dry cell battery pack for b (1]
former. Man&' systems also ha‘:rt 4 I‘:E{.hal"g ) 5 aCkup h FT_‘ 12 Voc | Transformer
powel ShOUld EHE #C SOUICE il - : ' CJrEL?‘I'mg 4,@
A wiring diagram for a rechargeable 6-Vdc power supply is shown in Fig. 2. ] IEIO :
- 1 1c - Voc
4 Note that the transformer 15 plugged into a 120-Vac outlet which provides 24-hour outlet

{2Vac on its secondary side. One terminal from the transformer connects to the
charging circuit (1) while the other lead connects to one side of the battery (B,),
Fuse F, and resistor R, offer 6-A circuit protection in this case. R, also provides

short-circuit protection. 3
The protective-circuit contacts from terminal 5 utilize a 100-Q, 2-W resistor

FIGURE 2-4. Wiring diagram for a rechargeable 6-Vdc power
supply.

in the positive feed to each circuit to keep a cross on any one zone from affecting
other zones. A detail of this connection is shown in Fig. 2-5.

Obviously, the heart of a fire-alarm system is the master control panel. To this
panel are connected various detector and alarm circuits, as shown in Fig. 2-6. In
this case, the primary power is taken from an unswitched three-wire 120/240 Vac
distribution line. The initiating and alarm circuits are connected to the neutral

—AN— T0 Zone | ConTacTs

+ To zone 2 contacts
AMA To zone 3 contocts

—tAA—— Ta zone 4 contocts

FIGURE 2-5. There are 100-Q resistors con-
nected in the positive feed to each circuit to keep
a cross on any one zone from affecting other

Z0ones.

Station, defector and
aglarm circuit

taghon and
gftector circuit
Alarm Alarm
circurt circuit
? @, Tpyical system
Main
control
pane!
—
——

FIGURE 2-6. Wiring dia-
gram of a master control

panel.

i

120/240 Voc  Supplementory
circult
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qbh l}f e ke ground and to one leg of the main circuit. The trouble-indicator circuits are con-
i o - & : - : &
Tlalaai! il ﬁz nected to the neutral ground and to the opposite leg of the circuit.
=LA ] 2 i . -
4 _J_Jsm 16/ o- s When an automatic detector or manual station is activated, the contacts close
L T80 BN harsiter | to complete a circuit path and apply 120 Vac to the alarm control circuits in the
= Ciiee Eme Feeg Across Phose main panel. This includes a synchronous motor on some systems, which imme-
Veltoge of 1 @ . One- Twso - T“"f_“ : . . 1 1 I
Dateibetion [Goemm T e e Trome e diately operates cam assemblies that cause the alarm circuit switch contacts to
Arributign Carrant * arren Y ar I"r Wwire e e - T 613 i
. Onitws [sive oia® | Size [Sarise | sae make and break in a code sequence (if a code sequence is used). Addltu,:-nal cam
b e TR ) e controlled switches stop the motor and alarm signals after a predetermined time
20 15 10 25 -
=— = lapse and actuate the alarm buzzer on the main panel. _
= : : ' ction to an
; SIA iy Most control panels contain a supplementary relay control for mnm;: :
13 e 3 - s c . usua
L Rl external auxiliary circuit providing its own electrical power. Tht‘:_ 1}‘1 € 1‘;’ Y
. i ' with the master
{i A has a single-pole double-throw contact, which operates in step} St
; . . : thary alarms or contro
ﬁ:i?ﬁ;ﬂi’mu i code signal. The circuit may be used to activate other auxlhal;l} a } . hej
. I Oown, or door release. glrie=
T L g such as a city fire-department mnnemon,‘far;]shulc{ F" s
- G- ‘ ical system 1s shown in Fig. 2-/.
FIGURE 2.7. (a) Detail of - AyFw LK ;fhagram. il ; ht police panel is shown in Fig. 2-756 while
Ol wiring diagram of a master control panel. A schematic drawing of a day-night poli F;: iRt neral e
. - icted i -8. In ge iz
key switch operating sequences are depicted in Fig. :-b + g : > o
: R o€es not rin
cuit contact opening sounds the buzzer in the panel UIEI ; Eﬂ‘l’l’l
i ce a .
bell or disturb police. A holdup contact closure send;; a silent po !heck el
- ne for a test to ¢
On the BELL TEST circuit, the bell can be rung
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1. Doar contacts have opened
EXpIres.

once and are still open when the exit delay

AR
N AN R e L e
a
e
Y

2. Door contacts open after the exit

delay expires when there was not an
exit during the exit delay period.

-

3. Door contacts open after 2 proper exit and the sy
before the entry delay expires.

stem is not shut off

ULTRASONIC MOTION DETECTORS

Ultrasonic detectors work by flooding an area with ultrasonic energy and moni-
Night —————— toring the “sound™ that returns to the detector from the covered area. In the
absence of motion, the received sound is all of a single frequency. Movement of
Alarm clear an object in the protected space shifts the frequency of some of the reflected sound.

changing the output of the receiving transducer. But such frequency shifts can also
FIGURE 2-8. Key switch-operating sequences of be caused by certain environmental h““r? that must be taken into donsideration
the system in Fig. 2-7b. at installation 1if false alarms are to be avoided.

PHOTOELECTRIC SYSTEMS

d wiring without disturbing the police, but the holdup circuit remains A photoelectric iransmdiuf:r 1S i-ih(.]u‘ﬁ‘ In Fig. 2-10a led the rc:cci*:'elr Is shown in
source an ‘ h'g Fig. 2-106. Each requires a 12-Vac input for operating power. This type of sys-
arm[m;jrcil:gn:itﬂ:;{l}ﬁ&TE&T SNE I 1he bl teit remains armied and the [fn_1 n im_r:n_d(:cl for Luminunus Upfral‘i{_:rn,‘rt‘gai_'dlﬁs --}' ‘-.x.-hf:}ter lhE ::af'm SVRIEH‘:
meler shows the current through DAY and NIGHT circuits combined when all con- FU '*'_“’h”ih It 1s connected LEREHE ‘J'T- ‘(J.“fkl"%' of lhf‘ rflinfr rtl:r_nI IS Idl.l‘:- a norma
tacts are closed. A reading on this particular circuit should be from 2 to 6 mA. indication whenever the invisible infrared beam is broken or restored.

Any contact opening (or cross) in the DAY or NIGHT circuits rings the alarm
bell and sends the police alarm. This alarm latches on until the key switch is

turned back to CIRCUIT TEST or beyond.

Protective Circuil
{instant )

ENTRY/EXIT DELAY MODULE 4.6V dcend| !E-M'dc - LJP?

B2l Bail circuit
| supply | 5
of line | power supply l pawer input

: : b s : battery ar o bell 1 : ,
Solid-state entry/exit delay modules eliminate the need to install a shunt lock power supply Eﬂﬂerr‘ - B i

dCross any entry/exit door contacts in 2 security system. Door contacts are con- | Er‘gﬂ?h

red into the protective circuit. Separately LU} et
allow the user to turn the system on and B ofseTive

» 4 et o L]
L nie m off without causing alarms. a terminals
4 € module is installed in the alarm system control cabinet as shown in Fig.

-9. It operates on current from the system’s bell batter

-

)

works like a normally clo
with all the protective contacts except

ide of the protective circuit,

the entry /exit door contacts wired into the Delay loop Contocts an

ilj’vf Eidc Df ! | - e ] F I .F entry/exit doors
:;:srm but th s i Opening of any positive-side contacts causes an instant —
» YUl the module opens the negative side

module.
of the following occurs; ® SalEeiAr alarm only when one FIGURE 2-9. Connection detail of entry/exit delay
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NAANRNRR = % | L C
\ Mounting haoles (4) A/ N\O ontrols 25
\ “ N
\ . Z A
t 5_ - — Mirror TELEPHONE DIALERS
i NN .
| ; Lens \ 4 A schc.mauc wiring diagram of a typical telephone dialer is shown in Fi
F3 : e ‘ ['he dialer’s two cooperating channels permit two distinct dialing and 1g. 2-11.
e liyrimenbllight programs. Although labeled as, and most commonly used for segar t rEﬂSagt‘
\ Broeset and fire alarms, the two channels can be connected and prQ‘graE-] a: rurglar
A Focal application: medic: ' : AT
: / e app : edical emergency, heating-system failure, freezer warmup, water-
’ . pressure failure.
, = g ~ @ o pL ' P : '
Light ) 0 It 1s important to understand the priority relationship between the two chan-
R e emifting diode nels before making trigeer connecti 1% for
—_— == 1511 i g] 188 nnections. 'he priority arrangement ensures trans-
1ssion of the vit - e
e in m | al fire-alarm program (or other priority program on the FIRE
Lpstyeeiad | spode lugs 8 channel) in three ways:
I Battery ] 1. If the dialer i |
o L [ § FESbe - Al the dialer is already operating on the BURGLAR channel when the
_I FIRE channel is triggered, the dialer immediately switches to FIRE-chan-
Block lead — nel transmission.
2 \Vac Sl s :
m e 2. When FIRE-channel priority seizure has occurred, the dialer overrides
its normal end-of-cycle stop and runs for another full cycle. This ensures
E I} = = n i M E v
a transmission of the entire priority program, even if the FIRE-channel
takeover occurred near the end of a BURGLAR-channel cycle.
Mounting holes (4 ) @) 3. Even if the dialer has stopped after transmitting the full BURGLAR-
‘ channel program and the burglar-alarm input is still present, an input
Airror - - o '
on the FIRE channel causes immediate transmission of the FIRE-channel
————lens program.
FH:‘!"-'QE
Affe— clignment light Each of the dialer’s channels can be triggered by a switched dc voltage, a dry
’ brackes contact closure, or a dry contact opening. The trigger inputs may be either
l. Red (LED) indicatar momentary or sustained. In either case, the dialer transmits its full program, then
o H stops and resets itself. An input that is still present when the dialer stops must be
g?;m removed briefly and then applied again to restart transmission on that channel. A
..... cne ; : : : ; :
sustained input does not make the dialer transmit or interfere with normal use of

the telephones, nor does it interfere with triggering and operation of the dialer on

its other channel. ‘
When available, an appropriate dry contact closure should be used instead of

a switched voltage for the dialer-trigger input. Figure 2-12 shows the preferred

connections for a typical telephone dialer. : |
Where the contacts of a police-connect panel are needed for polarity reversal,

the contacts may be used to provide a switched-voltage trigger for the dialer as

12V oc gna 1z v
sPpagde lugs

Eﬂﬁery

’ *——— Biack ieqd

) 12 VGe )
(5) N-V] 119 Vies shown in Fig. 2-13. This hookup lets the panel’s BELL TEST feature be used with-

FIIGURE 210. (a) Typical i out causing any dialer transmission. | , :
electric receiyer. O¢lectric transmitter. (b) Photo- When using the bell output of an alarm panel as a switched-voltage trigger tor

the dialer, always run the trigger wires directly from the dialer input terminals to
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FIGURE 2-13. A switched-voltage trigger connected to

a telephone dialer.
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FIGURE 214 Wiring diagram for a switched-voltage
trigger.

Do not run the wires {from the dialer inputs 1o the

contral the panc rermunals. _ | ﬂ
and do not route the sounding-device wires throush

bell horn, or siren locations, e the .
the cabinet. Figure 2-14 shows the correct wiring for this hookup. In this hookup

dialer terminals 2, 5. and & are connected together within the dialer. This permiy
a Smplified three-wire (ngger con tion from the control panel

3

BASIC INSTALLATION TECHNIQUES

> & R = | F e Lo o : :
Belore the instatlauon of a security ‘fire-alarm system is started. a sketch of the

Sl

bLi'l:fi.lI‘l‘_:._ should be prepamd or the orngnal dluepnnts should be ohtained. This

< BLTLR 4
ol i B sl Yaa b " Semrey 1 3 Ta, 11 B . B .. :
sketch should be drawn 10 scale and should show the location of all windews and

: <l e lrcalt: i R Lo R i
d.“«‘h-_ Chases, closels, elc. A sim {J.L‘ Nser dldsram sNowing ine vanous 1:1_153;1'_\_'1:‘"..:3}'&15

L
- Le8

i 1l ¥
- i e} li heat SR S, g e Ay B . | ) | - . a -
sucn as smo \‘*L 4l Neal SEnsors,. contnod NI, and alarm SRS SNOUG aiSO

: : Lared N ke N e LR i U R R B <
appear on the sketch. When this is completed, the installer can begin the design

of the security /' fire alarm system (see Chaps. 3 and 6).

INSTALLATION BASICS

11 : = PGOC_ Pr TR | e— s s a S me ] e ~
ne 1Instaianon of a PO ecliive secuniy hre-alarm cireunt 3:_:{"1._.1 3 always stan at
-.: -t f (L h\.\ ‘L'-\‘- ¥ 1% -;i_l‘ i-u .I e--_n .]I‘ EL..-IJ-:_-_-.Ii‘-.;;ﬁLF L-‘-qu_b-.._tl-__-]l L\-¥I—-tq—
;-i.}k _L .‘L 1.(\1 i\{.-Ll ‘1'\.-.- L "l "'“'- ll. r'-.: i 18 2% % 4L (LIK QAN B B HE S, LA S LACLELLR
remote from the control pane

. A, G 2 ‘
—&ven thoush It may actuaily o a powse sunpay

installed 1n the panel. A pair of wires are run from this DOWeEr source o the irst

L. P AL 1.

contact location. but just the positive wire IS cut and conneced 0 the two contact

" i i % . 1 B - o = LT ._ - = - LR 5t \-'\. |_ :1. .:-: ‘T - 1Y n .‘ —
terminals as shown in Fig. 3-1 The neutral or common wWire s ol Cul, DUl con
Hal wath 1the e “hae” he pa r 1z then mn w0

unues on tn parallel wath the positive of Kot wire  The pair is then run on €

=y vt

‘ ENSOr— » 1 the hot wi s
the next contact—be 11 Aoeor, wWIndow. sensor na .-...1" only the h ire 1

i LA 'L..._L Li

connecied 1o the contacts. This procedure is repeated unul all contacs are wareg

b

b e
: - : ) = IR T b3t the last conlact devl ¥ he
N Senes. and then the pamwr o wWies & un " oI the last CONact Gevier « Lk‘

the panel. Although the markinss will

~

sopd

e e U
:“r\-“txiu.ctll'i("l.al\btw L d +-1:-{?_ \ ;I‘.

L

system to the |
the ierminals for the Staring connec-

1".|. Ll

arv from manulaciurer 0 manuiacures
hine like LOOP POWER OUT, while the term nating erminals

Lons "'-‘tl l Tt‘lh SOMIELNLIES SINC

2N W - I‘_' "
will read IN or a simuiar (el

>~

"'I

- AN N e W i Fif_ & V.5
\ simple circuit of the wiring CoONNECUONS just deseribed 1S sh c

ith just a single-wire, positive-les qncunt

Obviously. the svstem would operate wit ed
the negative power-supply ermunal connect

P
29

run from contact o contadt, with




Topane!  EIGURE 3-1.

IN
frermindl  gato the positive wire only. Bre

wire only at door contacts,

Protective circult
IN termindls

FIGURE 3-2. Negative conductor
positive conductor to all contacts even though the
system would operate with just a single-wire, pos-
itive-leg wire run from contact to contact,

IS run i

directly to the negative protective-circuit terminal within the cabinet. However
manufacturers discourage this practice, since lrnuljlfshmujng a single-wire cireuit
can be extremely time-consuming and the single wire

by an intruder with no trouble SYmploms oceurring
of protection. .

IS more vulnerable 1o delear

0 warn the user of the loss

An exit/entry delay relay is sometimes used on se
rized personnel may exit and enter (using their door Keys) without

alarm. ey itch is more of
‘ EHh{m ever, a shu‘m switch is more often preferred (see Fig. 3-3). The pur-
Pose ol the shunt lock is 1o enable an authorized person w -

the {nnta?ts on the door used for entry ‘exit, allow
the premises |

an alarm when the

curity systems so that autho-

activating the

ith a key to shunt out
Ing him or her (o enter or leave

without causin :
g alarm system is turned on, The

Perimeter intruder
detection loop

Basic Installation Techniques 31

Shunt lock
19 ond key

switch to the magnetic contacts as
shown,

E nwéntrg
doar contoct

FIGURE 3-4. Wire the shunt lock rf

shunt lock does extend outside the protected premises, however.
tial weak link in the system. Fnllrm.ing LA,

defeat of the shunt lock much more difficult

and it is a poten-
0 procedures suggested below makes

1. Install the shunt lock at the door that is most brightly illuminated and
most readily visible to passersby.

2. Wire the shunt lock switch to the magnetic contact terminals as shown

in Fig. 3-4. This arrangement traps the lock, so that any attempt o pull
It out to gain access (o its terminals will break the positive side of the
protective circuit and cause an alarm to sound.

Contacts used to signal the opening of doors. windows. gates, drawers, ete., are
usually mounted on the frame of the door or window. while the magnet unit is
mounted on the door or window (moving part) itsell. The two units should be
positioned so that the magnet is close to and parallel with the switch when the
door or window is closed. This keeps the shunt lock actuated, but opening the
door or window moves the magnet away and releases the switch mechanism.

As long as the faces of the switch and magnet are parallel and in close prox-
imity when the door or window is closed, they may be oriented side-to-side. top-
lo-top, or top-to-side. Mounting spacers may be used under the units il necessary
to improve their alignment and proximity.

T'erminal covers are available for most makes of door contacts to give the instal-
lation a more finished look and also to protect the terminal connections against
lampering.

The wiring of any alarm system is installed like any other type of low-voltage
signal sy'slcnli thal i::i, one must locate the outlets, furnish a pawer supply, and
finally interconnect the components with the proper size and type wire.

QUALITY OF WORKMANSHIP

Since most security/fire-alarm systems are operated on low-voltage t'iruuiis,. many
installers might not pay as strict attention to the guality ”f_lhc “i”':km{ms}l.lp a."d_
materials as 1|“.}, would when installing conventional ttlenm'al wmng_lnr hghung
and power. Security/fire-alarm systems are worthy ol the best materials .:fnd the
best workmanship and striet attention to quality work should plwaysPRIR:

-y e
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i
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e n to ensure that all visible components are infmllu
building lines to give a neat appearance. All wiring
to and _Parallfl e bl ;nd the wiring that must be exposed should
ncealed where FEP ‘e:;{;.lllcd so that it is as Inconspicuous as possible
gt l?tll:} the highest quality should be used and thjs g
oo e m::jn;;- UL or ahsimiiar testing agency. Remember (hay the p::_l
fhm“?;j :; I;‘:E iﬁner’s building :jnd its contents are ({E,pﬁ]jjﬁm—w a great exteny__
on the quality of the security, fire-alarm system installed.

d adjacep,
Shﬂu]d be
Ve gquare

Care must be lakf

INSTALLING SYSTEMS IN EXISTING BUILDINGS

Many changes and advances in developing mmple.le security/alarm systems fo;
buiiding operation and protection have 1al<e.n place in the past ’:f-'“' years. Numer-
ous existing buildings are currently having security and fire-alarm systems
installed—either to replace their obsolete systems or to provide protection they
never had.

The materials used for installing a complete alarm system in an existing build-
ing are essentially the same as those used in new structures. However. the methods
used to install the equipment and related wiring can vary tremendously
require a great deal of skill and ingenuity. Each structure is unique.

When concealed wiring is to be installed in a finished existing building, the
installation must be planned so that the least amount of cutting and p;’tl{.‘h;ng IS
necessary. In most cases, this means giving special consideration to the muiing; of
conductors. Unlike the wiring of a new building where the installer would try to
conserve as much material as possible, the amount of material used (within f*ea-

H}n i-s ‘. - - - - 0 M " " - . = -

) ‘ stcundfm ' €xisting buildings. The main objective in security /fire-equip-
ment installations in existing buildi
of time with the |

the build; ng.

Prior 1o any aciyal work on an existing
should make a complete surve 1

Secunty system will be ingta]|
i : i
€as (as in an unhinished basement or attic)

the other hand_ if most of the Wiring must he

many prablems 1o be so)y
the following: e

and

ngs is to install the wiring in the least amount
i - - . & -
east amount of cutting and patching of the existing finishes of

bu1lding, the contractor or his installers
y of the existing conditions

in the areas where the
ed. If the majority

of the work can be done in exposed
, the job will be relatively simple. On
Bin concealed in finished areas. there are
€ Initial survey of (he building should determine

alls, ceilings,

L ihe 1 o0 ot any chages 1,
?nd 1hc.lm:almn of clnscts, esp;;a[;;a
Wires, :

y be used for routing the conductors
POSIBlE use in fighing

tho
hose located one above the other,
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4. The material used for wall and ceiling finishes—plaster, drywall,
paneling, etc.

5. Location of moldings, baseboards, etc., that may be removed to hide
conductors.

6. Location of decorations or other parts of the building structure that
cannot be disturbed.

7. Location of any abandoned electrical raceways that new alarm-system
wires might be fished into. Don’t overlook similar possibilites. For exam-
ple, old abandoned gas lines were recently used to fish security-system
wires in an old building in Washington, D.C.

8. The location of all doors and windows, coal chutes, and similar access
areas to the inside of the building.

As indicated previously, the most difficult task in running wirff:S In existing
buildings is the installation of concealed wiring %n finished areas with no unfin-
ished areas or access to them in the area in question. In cases like 1he$. the work
is usually performed in one of two ways, namely, by deliberately cutting the fin-
ished work so that the new wiring can be installed. Of course, t_hr:se damaged arealsi
must be patched once the wiring is installed. The second way is to remove \a.s‘ma
portion of the finished area (only enough to give access 10 voids in walls, Leﬂmgl,;s,
etc.) and then fish the wires in. The removed portions are then replaced after the

bR . |
ww’::fi;:eczfﬁelf Enxes are used, they should be designed for installatinnl in the
type of finish in the area. Means of securing the boxes to some struclg:la T:'EEI:
ber—like mounting ears or holding devices—should also ‘be given consl tra‘{ N

Another method of providing outlets in a finished area 1s to remove the Fxlbllﬂz
baseboard and run the conductors in the usual groove ben‘w:en tﬁe Hnin.ngl?z
the wall and then replace the baseboard. This metﬁ:::fd requires less ‘I;Md Lalcjrde g
and patching) than most other methods when the finished area musl' ;e 1; slauﬁi
There is also a type of metal baseboard on the marktt‘whlch m?i.{ 2 Wi[h-lwo
along the fAoor line and used as a raceway. Mnst‘l}*p& arjt:lprm lwir-m il
compartments for wires—one for power and one for low-voltage g.

: R 1 . ." o - 1urit 'III'JﬁFE‘q.
this metal baseboard prﬂ‘-’idES a 51mp1{: means ol routing wires for sec Y

" . ..

fished from the baseboard up to outlets on ll'_tf.‘ W S W

3 ft. (0.9 m) above the floor. However, if .lhl.S is not [;I‘Il;lf‘:b-(}ard £

molding can be installed to blend in very nlfﬁ:l}' w_uh the ;:d i -man}r 2|
When a lot of cutting and patching is required in a hinis -’akn{;w il

ers like to hire a carpenter to do the work. The Cfﬂ‘pfﬂlt-l‘ r::.’:’:h ey

that will help the alarm-system inslallr;trs get the system ma e

of difficulty. Also, any cutting or patching “.“I.l & d?n:‘ e t pinstall security/ fire-
Before doing any actual cutting of an existng building to

&
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: - 4 proposed outlet location, for
It 18 ")OSSIMI' that a prope 1on, foj EXamp 4 wooden tongue depressar. Any type of small flashlight may be used

relatively easy way: .
could be moved anly a foot or two 10 take
imilar component

smoke detector OF | ks il e |
il,ﬁ,..;,_ll;:“im which would make the fishing of cables very difficult. If the deye
insulation, wiit :

Id be located on 4 cel ¢ no insulation, the job would he
cou h :
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) | - arcfully examine the building s |

? JJarm companents, the installer should ¢ ;r f ”‘.b A | H;hlmg SrUCl g Basic Installation Techniques 35 :
; . . p s (0 ¢ 15 ANt ‘}1 "It! p 2 : t

| : ares 'may be routc o the ¢ F outlege oluing a small 2=.x 3- e :

3 lhl"“ lhr wi 51N l} U”“:. 4 5ma X 2=1n (5— b B-cm) cc - s )

| (o ascertain a y B Y ) compact mirror on a handle resembling

:1d\-;,mt.dgt'uf nn. :Tiﬂsti% chase, P“Fham Where it Becores necessary: (o femove floor BoArds dusing 3 Leouritr
was originally located in a ceiling with 4larm installation, it should be done with the greatest of care mglhm~th‘i‘:l‘ﬁy, i
not split. Split edges make a poor appearance on the finished ‘]fsh when l;ﬁ;’;‘;;‘f
are replaced. Special saws may be purchased for cutting into floors or ather w:
faces without drilling holes 1o start the saw. ‘Then if the tongue (on tnngur-};nd-
groove boards) s split off with a thin sharp chisel driven down in {hf_rfrack

Clor

ling contaimnin !-;l‘ttmly

|
E

- -

simpliﬁcd.

j When cutting holes in ceilings for {iul+|tft‘.‘i,‘a dn‘;p cloth or paper shoyld he
} sprea anderneath to catch all dust and dirt. hnfnctmwg an old umbrella ean h{: between the boards, the board from which the tongue was removed can be pried
i opened and hung upside down under the spot in the ceiling where the hole s up carefully without damaging the rest of the floor,
i being made (0 catch the debris and keep it off the rugs and furniture, '
i Holes for wires and components can bhe c?tvlhmugh plgsmr with a chise| NEW INSTALLATION TECHNIQUES FOR EXISTING STRUCTURES
i through wood with a keyhole saw after lirst kdrlllmgr two or four pilot holes, ang A few years ago, the Diversified Manufacturing and Marketing Co. (Burlington
{ in brick or other masonry with a masonry rbwr:l or rotary hammer. To locate the NC 27215) patented a system which attaches a drill bit 10 a h;ng ficxihlr: 55':1:1‘
% exact spol 1o cut these openings, it 1s .ht:.st to hirst t'l:IL a very small hole in the center steel shaft and is known as D’versiBit. This system makes it possible (o manipf
; of the spot where the larger one will be made. This hole may then be used g late easily a drill bit in walls to accomplish complex installation maneuvers in
11 locate the area between studs or—in the case of very old homes—the cracks existing buildings. The D'versiBit can be inserted into the wall cavity through a
1‘ between the plaster laths. 101s then possible to shift the mark for the outlet open- small opening and positioned accurately for drilling from midwall to attic or Basc-
I ings so that all obstacles can be avoided and to provide proper anchoring of the ment. from windows and doorways to basement or attic, etc. The development of
I', outlet box or component. this system makes penetration and cable retrieval a much simpler operation than
| _Thcrr are 2 number of ways to pull and fish wires into walls and openings in it used to be. Following is a list of tools available for use with the D'versiBit
i finished buildings and, with a little ingenuity and careful thought, workers should system.
f be able 1o solve almost any problem of this kind that they ma; E;]r””ﬂl{rr-r :
1 . ::;h::lﬁ-:“ll)l:f ;‘j}zﬁf.iﬂw spaces between the joists in walls, a Hashlight placed Bits: “ The thEf‘ types of bits .':J'»’El”ahlf f.nr this system are shown in Fig.
is often a great help when feeding the wires in or catching 3-6. The auger bit (Fig. 3-6a) is for starting and drilling a clean entrance
them as they are pushed near the opening. Under no circumstances should a S hole, the combination bit (Fig. 3-65) is designed for greater durability,
' and the masonry bit (Fig. 3-6¢) has a carbide tip for drilling in cement

dle or other open fl:
n . us A
down the in ;c;:c {‘fmc bt y&cd for this purpose, If one must see farther up or _ | '
S1a€ ol a partiton, a fashlight and mirror used in combination as blocks and plaster. All three of these bits are designed for use with stan-

shown in Fig. 3-5is a : ey ;
é great help. Many installers like to make their own mirror flarg QOIS

The special alignment tool shown in Fig. 3-7 pro-

Alignment Tool:
used to hold the bit

vides total control of the fexible shaft, and may be
and true toward any desired destination.

-

=

=
.

e B e = Y

and shalt steady

i

After the drilling is completed, the system
system using the grips as shown in
< located in the bit tip or in the shalft
rson to quickly fish wires or cables

Line Recovery Deuvices:
quickly converts to a line recovery
Fig. 3-8. These grips attach to hole
end. This feature enables even onc pe

through partitions.
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the flexible shalt are 54 in

Shaft Extensions: ‘The standard lengths of |
(Fig. 3-9) are available

; i

- i :

{ : (135 ¢m) and 72 in (180 cm), but shaft extensions

3 . F : ! : , S A

: aijHE b i ﬂash;:“: o provide extra distance drilling capabilities. One or more can be
mirror used in combin attached in 51-,{-;3“11 silualions, such as from the bhasement 1O a smoke sen-

tion are useful for viewing con’ sor in the attic
ditions Inside of partitions. ' |
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FIGURE 3-6.

system.

FIGURE 3.7,
of the flexibje

Special alj
shaft,

Three types of bits available for the D'versiBit

gnment tool provides total control

Basic Installation Techniques 37

FIGURE 3-8.

Line recovery

devices. S e e
FIGURE 3-9. ' )

Shaft extension.

The basic shaft is %s in (0.5 cm) which will accommodate both %-1n
(0.9 cm) and %-in (1.3-cm) drill bits in the three styles mentioned pre-

viously. For larger bits—such as 7% in (1.9 cm) and 1 in (2.5 cm) si_ze's_—
a Yi-in (0.6-cm) shaft is required. This larger shaft reduces the Aexibility

for complex drilling.

Operation Procedures
When drilling with the flexible shaft of the D’versi?lil, run Fhe drill motor nnliy
when actually drilling. Never run the drill when sliding lhn‘_? bit up or (_i::twn in the
wall cavity as wires—either signal wires or existing eleﬁcuﬁ'lc pnwcr'wmng-—l:n;?
be cut during the process. Also make certain that the bit is sharp since a dull bit

is one of the greatest causes of bit breakage.

e . e, e . e
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) Jiy ” L I dmmﬂhmﬂ'!h when the b1t s 3"'“13“-.,-

i mall possible, & reversible drill motor should be used 1o gy, e

.
“'ﬂm"m dﬁ[ﬁl‘@ fm I8 exerted in one dires 116 p::*:rt
ﬂh is being removed, i s removed at 2 d:ffcrzj‘nt angle and fore, R ey
m:ﬂuubm This 1s why the reverse is used. If (he Aexibi, 1}:%
h" with doill metors with no reverse, 1 would be better 14 exert fq-: ‘i
ﬂh&-ﬁm the hole with the motor running, because chance, ¢ e : 2
recowery without damage are much better with the motor running ="
When deilling from an attic or crawl space, be certain not 16 sie o
dirextly abowe or below 2 door since this will result in property damzag,e |, . o
good o keep & shight Session on the wire when it is being pulled fron ’*‘v*r‘i; |
s that it wili nor get tangled with the bit and become damaged -
The shaft should not be bowed any more than absolutely necessary 1, s
phish the wb. Excessive bowing will decrease the life of the flexible o A br
mosors, of course, should be adequately grounded or else have ins -

[ .rj" i . 1
--JId 'ri r"ﬁf}#!h

if_

Practical Applications of the D’versiBit

M that 2z outler box for an infrared phatoelectric detecior is 1o be installed
Mam i 2 residential kitchen 1o serise entry of unauthorized ;f-mr
hghkhldtn door. If. upon mvestigation of the Space inside of the
e, 2 18 found tha 2 2. by 41 (5- by 10-cm) wood memiber (fire-910p) Block:
ﬁm{’mf& nstier hole 1o the baserrern: area where the 0

5 bocated, 25 alignment 1ol mus be used.
ul:m ﬂ::aﬁ rRainsng 3 6rill bit is placed through 2 an outlet-box open-
ther; special aligrmnent 1ol i attached 1o th ,

}m*hhm" e alignmen: .

the handle, ke shadt wil] ¢ o M ame position on the shaft and by liftine

the wazii cavity ﬁma:ﬂf back wward the operator. As the bit is lowered it

umwm the ‘Il’f;ajk:mim :ht . ! sirike e mnside wall When the bn

“lm_‘ m ) F 'tt;- '}H'." 3“%!:”3’:‘]’,!‘ Lo0) 1% reTroved wnle

fke 13 dirilied -5 that it will 5ot slip o A
o the fire-siog. This not ship out of place, and the

A1 28 2 guide for drilling

yariy-

- !.. - i
4iarmn control statios

o ‘E'rdf a5 T;Fifl'fx'fs in P.?

J'Fﬂ- or purling. the aligniment 100k 1
IPW 3*-32, at which tirne downward
PN in place and cause the shaft w
. ted fnﬁ“ the back wall which allows
DAEMIEnt area 25 showr, in Fig, 3-13, the
| allaching the recovery ¢p

Aall withenst darmnage 1o existing

FIGURE 3-10. The alignment tool is attached to the
shaft ready for operation.

FIGURE 3-11. The first hole cut acts as a guide for drilling
through the floor plate.
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FIGURE 3-12. Alignment tool used FIGURE 3-13. Bit has penetrated into
to snap the bit back to the inside wall. basement area.

rFlgU'” € 3-14 shows how the recovery grip is attached to the bit tip eyelet. The
swivel located between the cable and the head of the grip prevents the xv{re oF

cable from becoming twisted during the fishing process.
insfrlti:rtr:;{]jj 5;‘““'5 the grip after it has been attached to the bit tip with the line
reverse—due iu 1{;; Tf‘fﬂiwi‘r)f_ The operator then operates the drill motor in
pulled easily throuy i“%hf O}f s slight pull, and the wire can be
desired, the drill mu%urc : b:IES SUEHA G eictse cutting action of the bit. If
10 the chuick end of the chati e e trom the shaft and a recovery grip attached
the shaft for pulling the wires downward toward the basement.

While this e W
xample shows '
ple shows the method of routing wires or cables from an outlet

e * 5
-

-

5 ) : UL— —— T =1
h_-h

FIGURE 3.14

-

Recove
"V arip attached to the big tip eyelet.
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FIGURE 3-15. Grip attached to the bit tip
with the line inserted ready for recovery.

to a basement, the same procedure would apply for drilling from an outlet opening
to an attic space.

To install contacts on windows for a burglar-alarm system, drill from the
location of the contact through the casement, lintels, and plates with a %-in (0.9-
em) shaft. Attach a recovery grip to the end of the bit, insert the wire L0 keep the
grip from becoming tangled, reverse the drill motor, and bring the wire toward
the operator as the bit is being withdrawn.

Burglar-alarm contacts or door switches installed at doors are simple projects
when one uses the flexible shaft. First cut or drill the entrance hole In the normal
manner and then insert the flexible shaft with bit into the entrance hole, slanting
the bit as much as possible in the desired direction of travel. Continue by :%ﬁlliflg
through the door casing and floor jamb into the cavity of the wall as shown in Fig.
3-16. The drill is then stopped until it strikes the next stud which wiFl deflect the
bit either up or down, depending on the direction of the drilling. Continue to push
the bit until it strikes the top of the bottom plate and then drill thmugh the plate
into the basement or attic. The recovery grip is then attached ‘tn the bll_ﬂﬂd the
wire or cable may be drawn back toward the operator by rc*t*ﬂ"il“g the drill m‘?mr
and keeping a slight tension on the wires as they are being pulled to prevent
tangling.

With conventional tools, the routing o
shown in Fig. 3-17—requires either channeling the wall,

f wires from one outlet to another—as
using wire mold, or
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he wires down to the baseboard
¥

=
| + nstalling the wires behind it. Instances like (hese oeene o asehoard, and then
, shallow for workers to crawl into or the o when the crawl ;
l " tm : [1 . l’ I ‘ » : | 1E£ h'f}]]%‘,f:' 15 h"_j]l[ A 2 !i)att is
. - . Ty e — T However, with the flexible shalt, it is possible 1o dril) i N 3 concrete gjah
h m—— ' L5 hrough several studs (if the operator is o rough the wall horizon.
[ r=r f I ! | | ally ! | . perator 1s careful) and the Orizon-
| 1 1 { | through the holes 1o the openings. ‘en pull the wires hack
]j J J | [\\ T:_T 'T‘_'qT "[‘hf_- instﬂ”ﬂllrm r:i an outside annunrimm ljlldf.r the el f
. , ! L . . ' = eave of ; ,
2 ] = | i i3 - wiremely low pitch 1o the roof would cause several problems ** & Nouse with an
: i j | } : | | | the outlet. With the flexible shaft, a hole can be drilled -fh T gelung wires to
» ! : z 5 9 ! J : - - i { lr‘HJ o o
3 ! { SIS L__QJ_;__A ] i l L chown in Fig. 3-18. As soon as the bit penetrates the Boxhie. & gh Iha;:] boxing as
g LT | > E - 2 —r SR ' " . ) 1% Dus -
& ] " 4 ﬁ—‘f IIF el atuc as far as it will go. A recovery grip is then attached 10 the tp & Im.“ the
i | -.i ; ! . |[: | | | cable inserted, and then pulled backward toward the « '” € bit, the wire gr
] 1] | | | " Al - U ~ "
: % | = f . | | o and annunciator (horn, bell, etc.) are installed ]”r; thPﬁnmg. The outlet
i | ' | | . : . - 1 f'l' l - .
I | | 'I | j | . = e end of the cable is connected to the alarm system. Also. | € eave and the other
’. - = . : - 50, Decause the flex
|l : z * . ; | e Hexit :
: ! [L | | | s more rigid than the conventional fish tape, it will penetrate at; ‘Iﬁ_‘hdrl
1 ERESEES | S J | | ‘ r rate attc insul:
e e [ | | | any €xists. - Insulation if
—— v p & || If it becomes necessary to install wiring in an attic and run cable
J : 5 il 0, | T
| 1/ M .L 4 (o the basement, the installation can be greatly simplified by usi e [r]nrn this area
; ; . ' i 20l Dy using ; ' )
' _'f N First drill through the top plate into the wall cavity—making s g dh exible shafy.
b w - : ; ¥ Urf‘t = i i
* e - c not being done above a window or doorway or any e ol 'ﬂ_lht drilling !
4 i ;o | , T obstruct - 4
f ' existing wiring, ductwork, etc. Once through the top plate, the JJ'. 'llfin e y
. = : ' - 1€ drl mf
| (o) () wrned off and the bit is pushed into the cavity of the wall as far as it 4 .Hnlnr ; i
A ¥ ' 3 vl 0
no fire-stops are encountered, the bit 1s pulled back 2 : . = p
FIGURE 3-16. Drilling through the window casing (a) and door jamb (b (0 the shaft. With the extension install -[j A k and an extension s attached p
into the cavity of the wall. } i 'l- fi Rk e installed, the bit is again lowered into the wall
'_} r_;:vlly llzllnlll1 a lrr:j&lnp is encountered. The bit is then positioned and used to drill ¢ 3
| through the wooden member. Once the wooden member 1 : (3
| g ) Jnce the wooden member is penetrated, the drill ¢ &
| ( 1
-; -~
1
| »
| il ‘f
ML
* il
[ 1
ol =+ =
@
[ 1]
’_/J'iJIL
FIGURE 3-17
7. How wi
conventional toolg res must be routed when one uses FIGURE 3-18. Method of drilling
a hole through boxing by using a
flexible shaft.
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e hit 1s lowered [urther until the bottom plate s

Sralling through the bottom plate in the basement or Crawl
nuc Qriitis 3
ceached. Con

riate recovery gl‘iP- insert the wire or cable. and pull up
spacc- o l::f ;pzr:lf chaft. The drill motor should be reversed only when the
the wire with the Q& 3

-ood embers.
Ey - hn}uzhmfﬂ“hf“ ' Enm. . anv oth
hit is passing | E S often are certain 10 discover many other useful ech.
] this (
Those who use

wiring in €xi ing structures.
‘ ' 1 4ring 1n exisung s
niques for installing Z

44 Design
motor is again stopped and th

4

SELECTING EQUIPMENT

Dozens of manufacturers in this country offer security /fire-alarm svstems with 2
wide selection of accessories to fill practically any need. The selection of 2 partic-
ular system for a given application will usually depend upon the following factors:

1. The type of building to be secured.
2. The allotted budget.
3. The availability of the equipment.

4. Service available.

RESIDENTIAL EQUIPMENT

The diagram in Fig. 4-1 illustrates various components of a residential security
fire-alarm system as distributed by NuTone Housing Products. The following is
a brief description of each component and its function within the system. e
The surface magnetic detector is the most versatile entry detector i:or residential
alarm systems and should be considered first as a method of protecung any mav-
able door or window. These detectors can be mounted on wood, metal, and even
glass, if necessary. They can be mounted with screws, double-sided tape, or €poxy.
Obviously, the te;pe and epoxy are useful on glass, aluminum, or any other surfaf:c
where screws cannot be used. However, when using tape or €poxy, make cenas
that the surface is clean, dry, smooth, and at least 65°F f_ISQC_) “:hf“ applied.
Where the appearance of surface-mounted systems IS abjeﬂmnabl%irﬂiﬁs#
Mounted magnetic protectors may be used. These detectors are more di dm ll o
install—requiring greater care on the installers part—but few problems develop

if the following precautions are adhered 1o:
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FIGURE 4-3. Ultrasonic motion detector.

pets, these mats are almost useless since the pets roam around the home and are
gertain to step on one of the mats and trigger the alarm.

Orher space deteciors include ultrasonic motion detectors, audio detectors, and
infrared deteciors. Care must be used with any of these units because the protected
area is limited both in width and depth—depending upon the particular unit.

_Tbc ultrasonic motion detector can be used in large glass-walled rooms that
mugnt otherwise be difficult to protect and in hallways or entries or in virtually
any area an intruder would have o pass through in moving about a home. They

ki, Eia‘“,y useful as added protection (when conventional detectors are used
also) 10 monitor 2 “valuables” room or area

urzii.:g,l s . are designed for mounting on either the wall
that mu&;nn inaudible high-lrequency sound waves in an elliptical pattern
residential nxud.d:zwh& (; s 3 354t(11 m) by 5 ft (2 m) by 20 ft (6 m) for most
interrupts ll‘mcstabhshcd intruder moves within the secured area, movemen!

pattern of sound waves and |
Some designs of mot; €s and sounds the alarm.
motion dﬂmm. €4n be rotated up to 180° for maximum cov-

ing monttored as shown in Fig. 4-4.

detector (Fig. 4-5). This type
0 be present in forced entry, such as wr’,{’.d
' are received through the unit

FIGURE 4-4. Motion detector rotating up
tn 180 degrees for maximum coverage of the
area being monitored.

a4 2

FIGURE 4-5. Audio detector.

G
L -
- -
-
F L]
-_ *
T3
s -
e
-
el
.
e |
- =
» -8
j 10!
.
_;. ‘I
S -
4 %
=as, ]
LR 5
e

S A FuT s BT

Faaien b

gt

Bl w gy 4 B
“II.UM.H."F‘-?"

[

584

s EEETR

MNP

Vil i

L

3 |-'~.-'L e R

159%
&

ey

= A gl

el P R 1

a4

o bR -

Vsl G0 8 B lop e R

2y #wildn

Bak

it il




FE T .

b AL LM R s, Ny

g

o -
- gt e i R i

- ; Systems
o Appication of Securtty/Fire-Alarm

15 S dosed-off wing. It can be used in other areas, but when s, b arve
attic, garage, of davtime activity, it is recommended that the detector Only he
e mtfpa_m o I:;c family reures or is away from home.
armed at night when :“t another type of motion detector. A combinatigp r

and:m to project an invisible pulsai'ing beam at a specia] bou
mitter-recel an opposite wall. Any interruption of the beam aCtivates the
back reflector (Efmmd detectors can be wired (o either the perimeter or inger,,
s?‘smf:‘ a]bu[ fm_ faster mmnsa it 18 rr;-mmmen-:led that it be connected 1o the iﬂlt-
circull,
rior circull.

Infrared detectors arc
rooms, etc. Most cover a span
in practically any indoor area or room.

dNs.
Nce.

designed for indoor areas such as entries, hallygy,
from 3 ft (1 m) to 75 ft (23 m), so it may be UStd

PERIMETER DETECTORS

Refer again to Fig. 4-1 and note the various detectors available on the pPerimeter
intrudu: loop. The glaﬁ-break detector, for example, is an excellent means of
monitoring large areas of glass such as sliding glass doors, picture windows, and
the like. These detectors, as the name implies, respond only to glass breaks ang
not 1o shock or vibrations. Therefore, they are relatvely free ftom false alarms
The area which each will protect varies from manufacturer to manufacturer, byt
most will average about 10 ft* (0.9 m") of protection. A small cube like the one in
Fig. 4-6 connects 1o the emergency circuit and the supervised perimeter circuit if
they are mounted on movable windows.

Window foil tape is used mostly in commercial and industrial buildings but are
sometimes used in residential systems—especially on basement windows. If an
intruder breaks the glass, the tape tears, opening the circuit, and causes the alarm
to sound.

Where the building construction makes it difficult to install wires, radio con-

FIGURE 4-6. Glass-break detector.

FIGURE 4-7. Wall-mounted radio transmitter.

trolled intruder detection systems are availahle. Such
linking outbuildings in a range of 150 ft (46 m)
used.

Wall-mounted radio transmitters (Fig. 4-7) are easily mounted behind d
at windows, above doors, and similar locations. Any number of
be used and each can be wired to an unlimited number ¢
described.

When a detector senses forced entry, the transmitter sends a signal via radio
waves to the radio receiver. It signals the control unit to sound an alarm

Systems are also useful for
Or more, depending on the type

rapes

transmutters can
)t detectors as previously

FIRE-ALARM SYSTEMS

Most residential smoke detectors are photoelectric so that when abnormal smoke
accumulates, they automatically activate the system alarms. Heat detectors are
also used with smoke detectors in critical areas to help assure full coverage of the
home. They activate the alarm when the preset temperature limit is exceeded,
causing the contacts to close.

Another type of heat detector is sometimes referred to as a “rate-of-nise” type
since it detects abnormal heat from either flash or slow-burning fires. Pneumatic
rate-of-rise elements sense any rapid change in temperature, such as 12 0 15
degrees per minute, and sound the alarms. Also, if the fixed temperatures of the
detectors are exceeded, the fusible alloy melts, closes the contacts, and activates the
alarms.

COMMERCIAL SECURITY/FIRE-ALARM SYSTEMS

Security/fire-alarm systems used for commercial applications are Slm'la;; m,thf
ones previously described for residential use except t}}a{t for the .furmf:rt ca;:e;
duty components are normally used along with additonal equipment, Suc
dutomatic telephone dialers.

Magnetic contacts are used on doors and W
In direct-wire systems, and also in open-circuit app

indows in closed-protective cireults,
lications. Movable elements




§2 Design and Application of Security/Fire-Alarm Systems

within the switch unit of the magnetic c?ma_cls usually consist of a sin
contact arm that provides solid mct.:sd circuit path from the terminal screy i
contact-point end. The circuit continuity should not depend upon condye ¢
across a hinge joint or through a coil spring.

When magnetic contacts arc mounted on either noncoplanar or ferrﬂmagnﬂ*
surfaces, magnet and, or switch units should be held away from their respetﬁ ].c
mounting surfaces as necessary 10- ve

gle Aexiyj,

10n

1. Bring switch and magnet into close proximity when the door, windoy
etc., is closed.

9 Reduce the shunting effect of ferromagnetic materials so that positive
switch pull-in occurs when the magnet approaches to within ¥ in (0.3
cm) of the switch.

Mechanical contacts are used as emergency, panic, or fire-test switches. Bal

contacts (Fig. 4-8) and plunger contacts (Fig. 4-9) are used in both closed- and
open-circult applications.

FIGURE 4-8. Ball contacts.

m
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il block Terminal block
_—ﬂ
[ }Cqﬂﬁ!ﬂf o {D Connec ——
gystem wirng e
@ @ system -i.?mq
2 | @
| Mercury
2 T F‘J""-"
Manals
— }—@ }i;::t n':i?::lﬁ” : 4 @ ] Foil tokeoff l-“
: _@ j terminals SPST Cortoct
= tach DPODT Contoct
(a) i

{c)
FIGURE 4-10. Wiring diagram of mercury contact connections

Merftu.r‘yf contacts are .somelimts IUSEd in low-energy alarm or signal systems to
detect llltmg' of any_hnnznntally hinged window, door, cover, access panel, eic.
Due to the different items to be protected, it is best to install mercury contacts that
can be adjusted to sensitivity after installation.

For combined detection of either opening or breakthrough, cord-mounted con-
tacts with foil connected to takeofl terminals should be used. Wiring diagrams of
mecury contact connections are shown in Fig. 4-10.

Holdup switches are usually installed under counters or desks in banks or
stores, where an employee observing a holdup may be able to signal for help.

In banks and similar places where large amounts of money are exchanged, a
money-clip alarm device is sometimes used. This device automatically triggers an
alarm when all bills are removed from a cash drawer. A bill inserted in the chip
(see Fig. 4-11) holds its switch in the normal position. Additional bills on top of
the clip keep it concealed. Bills may be added or removed as required for normal

7

FIGURE 4-11. Money-clip alarm device.
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: remains in the clip. However, the re
. as long as onc eMmovaj
husiness operatons

_ o = : alarm.
- - ch switch 10 s;lgl‘lal an.a : :
. I?::n::-i:i;}h:hni devices should be installed in the largest bill COMpartmep,

of cash drawers and connected to the building alarm system by means of 3 rer

able door cord. If cxcrption_ual
a false alarm since the hill in |
clips should be used at each station

i ' ‘ ercial applications. For £
Window foil is used oxtensively in commercial applications. For fixed iy

dows. the connections {0 the building alarm :sysaem 1s usually made through foj]
blm:kﬁ as shown in Fig. 4-12. For movable windows and doors, a retractable doq;
cord (Fig. 4-13) must be used. ;

Ultrasonic motion detectors for commercial applications are essentially (he
<ame as the ones described for residential use. However, the range of detection is
sometimes extended on the units designed for commercial use. For example, 3
typical coverage patiern of a motion detector manufactured by Conrac is shown
in Fig. 4-14. Note the coverage here is 15 ft (5 m) wide by 30 ft (9 m) deep.

Commercial telephone dialers are available that dial emergency numbers and
deliver voice messages. Most distinguish between burglar and fire-alarm channels.
A t}-‘piuél wiring diagram is shown in Fig. 4-15.

of

- - . " a':.t_-
v busy working conditions create the possibiljy, |
d g 5 ‘. I:i

the dip might be accidentally removed, two maon

= E"“
and wired so that both must be empyieq |,

0

Protective circuit wires

ﬁﬂ

b \‘\_

A

v = W
FIGURE Taped Crossover Points
4-12. .
blocks. Window foil connected to foil

Selecting Equipment  §5

FIGURE 4-13. Retractable door cord.

FIGURE 4-14. Typical ¢
motion detector.
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_ &Iecting EqUiMEnt 57
[}igilal alarm t_r‘ansrn:ucrs are becoming more epiiac it
and ‘ndustrial applications. They can be programmed on mé:x ) STl
< (he exact requirements of any business. Sample printing ‘_ﬁm;g;h;m t;w_ meet
- ; ne ]gilal_,

r ] A ELL L (o o ’
E E s By Ll £ = L ag] alarm system manufactured by Adcor Electronics is shown in Fig. 4-1¢
j !_Lg gg__ §3 e T W, s TAE™ odel, each line (corresponding to an alarm code) is limited i« :gj ML
lEfI : B o o) \& plank space between two words on the same line will take up :-ne ;haramff'i- 2
= * .- ; B . 3 = . i charact
E;‘@'ﬁ F*: ‘EE ; e 8 T3 3 = RHEse IS AT hpef_]ﬂm“_"' L_‘ﬁ]gne‘“”r central-station m(:nitnﬁn;;::i;m
- I : . E Sto E o3 E .3 cial and «mall industrial buildings. The unit consists o e P er-
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rmats for digital alarm system.

56 FIGURE 4-16. Sample printing fo
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- and Apphication of Security /Fire-Alarm Systems

The Adcor module has three input zones as follows:

Zome A: Two-wire, closed-circuit input generally used for 3 foi CIrcyis
This zone may be 24-hour or key-controlled by the subscribe, mn- it

sianon.

7ome B- Three-wire, d-usc_d-urtm‘: and open-circuit input for perime.
ter doors and windows. This zone is armed and disarmed by ¢}, T
seriber control sation. It can be connected to the detector contacs 0 tha

an open or a crossed Grcuit will produce an alarm.

troj

Zone C: Three-wire, dosed-circuit and open-circuit input for internal
protection devices, such as ultrasonic motion detectors, infrared beams
passive infrared detectors, etc. They may be wired so that either an o

ical to locate the subscriber control station pear the exit
sriber arms the system and leaves immediately

- eter alarm, and restore signal will all be 1
will take about 30 seconds (including dialing time). Th. ronk
sation will be tied up for about 15 seconds after ; i

Surveillance cameras are being used extensively in banks and
holdups, pilferage, and burglaries. Since thieves are NOtoTicushe
presence of a surveillance camera is ofien sufficient 10 make »
change his mind. If a business should be robbed 2
sharp evidence 1o aid police and court.

Most surveillance cameras can be adjusted 10 take individual s} pictures af
preset intervals to keep a continucus eye on the premises. The Super _t l'{r:si:;

SIOTES 10 preven:
Camera-shy, the
would-be robber
SUNELiance camera provides

EHCREETY s spen
or a crossed circuit will produce an alarm. Six output leads are provided

from the module to trip the control as follows:

Surveillance camera, fc:r ex_aj'n?le‘ p"‘;‘ﬂtx _ceminuai recorded surveillanee for up .
to 180 hours wrth* each IEfJ_ i::f__:: ru.‘n‘l_f_-t ﬁrr There are up 1o 7200 individual .
phgmgraphs 1o 35515!.' in positive identification and apprehension. This CAMeTa 3n |
e A g be activated by a switch on the camera, by remote control. or aulomatically by a2

- he external al SysStem.
2. Zone B open or arossed relay from the external alarm system

3. Zone C open or crossed
4. System armed (closed—night)

INDUSTRIAL EQUIPMENT

Industrial security/fire-alarm systems are essentially the same as those used for
commercial applications. There are, however, a2 few additional systems that are
used more in industry than elsewhere. '

Vibration detectors are often used on industrial buildings to detect vibrations
caused by forced entry. Such detectors have been used on a variety of construstion
materials such as hollow tile, plaster and lath, brick, concrete, metal ceilings. and
wood. Once mounted in place, they may be adjusted with a set screw for the
desired sensitivity.

Some factories maintain a security fence equipped with fence-guard deteciors.
This type of detector will detect climbing, cutting, or any other penetration of the
fenced area. Most of these detectors operate on standard closed-circuit coniress as
described previously.

Zoses A and B may
sy may be connected 1o the same channel of

the transmitter, thus

b repried o H;:; :;1 nf:aufi IF this is done, a daytime foil break wil
zw reporting of e sl 1ot y. The sixth chafmel may then be used for
» 10ldup alarm_ or €quipment supervisory moni-

be connected 10 the same channel of LhE trans-
WUP would be indicated as “interior alarm—

When the subscriber leaves 2 inre. - Fence-guard detectors use a vertical-motion detector that is sensitive (0 move-

A ) and the perimeter L";;ztmjr alarm_wi” be tripped (which will be ment crea-tg:d by climbing or cutting the fence. Normal side motions such as wind
i sgnal will be reported ﬂﬁ]lf will be tnpped (which will be rcpﬂrifd ) or accidental bumping d; not aﬂ-ﬁ:{ the detector and cause false alarms. They are
“"‘Kt . ¥ when all three zones have returned 10 normally mounted about midway up the fence, and every 10 ft (3 {n) d,fm
% “ontrol station COnsists length. Most of these devices set off the alarm if they are tampered with or if the

and the alarm will “sound”

of an ace key switch and two LED’s b :
the local law-enlorcemen

£90d. Wher, steel ; ) wire is cut. They may be connected to a control panel
| lht subscri Piie. One LED indicates that all three zones are i :

indicar; tber turms in the form of a bell or horn, or it will silently dial
::;iﬂ th:%m the l!:ﬂ. is I‘:} arrn the System, the second LED agcnq-_ | | i
Berause (3, Sgnal is received 5 porting Ih'f: closing signal. This LED The only other type of detector encountered in this particular survey b
Yansmiver ¢y, report mul _Ctn"_al slation. outdoor microwave detector which was used for protecting largc nuldeor_ areas
*Iple signals on the same call, it is prac- @r lots, construction sites, and factory perimeters. In operation, 2 scofid
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FIGURE 4-17. A solid circular beam of microwave energy

extends from a transmitter to the receiver over a range of up to
1500 ft (457m).

beam of microwave energy extends from a transmitter to the recelver over a range

of up to 1500 fi (457 m) (for some brands). Any movement inside of this beam
(see Fig. 4-17) will activate the alarm.

THERMISTOR SENSOR

The continuous linear thermal sensor is a small-diameter coaxial wire which is
capable of sensing temperature changes along its entire length. The sensor is made

up of a center conductor and an outer stainless steel sheath. The center conductor
tsdcutztall}‘ insulated from the outer sheath by a ceramic thermistor material as
shown in Fig. 4-18.
Since the thermisior has a negative coefficient
m hemtcn the center wire and the outer sheath decreases exponentially as the
rrounding ‘emperature increases (see Fig. 4-19).
“;éﬁzg m is monitored by one of several control panels which
| SUING Systems or any other electrically controlled devices.
Such sensors have a ' L

diameter of 3 - : e .
have a small mass whid -Vt approximately 0.080 in (0.2 cm) and therefore
: permits them to sense ch

of resistance. the electrical resis-

< anges in temperature rapidly.
(21°C) up to 1200°F (649°C), if the

1y 10 detecy .hj two wires (center and sheath), the
: on a longer * Ngh temperature on a short wire as well as a
The one

- 4rt mounted ‘
V¥ clamps spaced along their lengths and the detec-

Seietﬁng Equm 61

_/curmww

thermistor
core

Stonless
-~ Steel fubing

FIGURE 4-18. Structure of heat-sensor cable. e

being all solid state, have only two electrical failure modes: open-circuit and

{OrS, S - g5 : .

hort-circuit Both of these conditions can be caused only by mechanical means
ort- : NS _ , :

S d are minimized by rigid mountng. Figure 4-20 shows the construction and

3-“ ‘ d L

mounting details.

ULTRAVIOLET-RADIATiON FIRE DETECTORS

Ultraviolet-radiation fire detectors combine large-scale integration circuit tech-
niques with an ultraviolet detection assembly to form a simple, yet Hexible, fire-
detection system. | ‘ “ S
The basis of this type of system is a gas-detection tube employing the Ge;g:ro
“ . 3 - L] = . - j 2 5
Mueller principle to detect radiation wave lengths extending frofn J)t?ﬂ 10
angstroms (A) (1 A = 107° cm). Figure 4-21 displays the tube’s radiation sen-

Hesistance

N
FIGURE 4-19. Curve showing relationship L Temperature
of resistance to temperature.
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FIGURE 4-20. Using connectors to supply desired length of sensor cable.
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a and compares this area to other forms of radiation It should be noted
‘ not

ensitive area. Similarly,
extend into the detector’s Sensj-

iive are e :
s::;t Jisible radiation does not extend into the detector’s sen
{

diation from artificial lighting sources does not
ra

li‘v'c ared. : . . ’
Welding arcs and lightning strikes, however, will generate radiation to which

(he detectors are SEHSiti}’E .and PFEC3U1iUIIS must be lal-uj:n to minimize these effects.

The ultraviolet-radiation _delector s focus of sensitive points is a 60-degree
sphcrical cone whose el lies at the dfflﬁtl_or lubﬁ._l:_igure 4-22 indicates the
celationship between viewing anglﬁe and relative sensitivity. The sensitivity of the
detector tube is a characteristic 0[| its ca[hndr;*. material and is fixed, but its voltage-
pulse output rate varies both with ﬂame size and flame viewing distance. The
pulse output rate 1s directly proportional to flame size; that is, it increases when
larger flame fronts are prcsenﬁled to the detector. The pulse output rate is also
inversely pmpnrtional to the distance nf the flame front from the detector tube—
the pulse output rate decreases as the distance from the detector tube to the flame
front INCreases.

To illustrate, a 1 ft* (0.09 m?) hydrocarbon fire will cause a pulse output rate
of 3 pulses per second at a viewing distance of 30 ft (8 m). This same fire will

Viewing angle,
deqrees
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FIGURE 4-22. Viewing angle of ultraviolet motion €€
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ﬁ wide variety of alarm systems and accessories are available to take care afdm
every conceivable residental application, For example, the pictorial diagram in
Fig. 5-1 shows several accessories available for residential application, Figure 5-
2 shows these same accessories in an actual installation.

The residential floor plan in Fig. 5-3 shows the overall layout of a typical home
wilh its alarm equipment as indicated by the numerals 1 through 7. Typml
ﬁuipmcm is picturcd in Fig. 5-4 and a description of each follows. |

 Recessed nugncuc contacts (no. 3) are used at the Immandadedumnhw .
df their installation is shown in Fig. 5-5. The contacts should be located as far
‘away [rom the hinged side of the door as practical. Holes are drilied in the doors e
and casings—directly across from each other—and then a pair of wires from the 5

- positive side of the protective circuit is run out through the switch hakasﬂmn_'- T
in Fig. 5-5. The switch and magnet are then installed with no muw llnnsﬂih ot “

e

| (&*’3%) gap between the flanges of each. ; EF
- All double-hung windows utilize a different type of magretic M "m1 I‘:.c# |

L 'il‘l designed so that as long as the switch and magnet are patallduﬂmm :
Proximity when the window is shut, they may be oriented side-to-side, top-U

P I'r

o |
LA

=l
é-}-,'_,

b 4= 1!'.'-.
O l'l -
AL ) |

| i ""ﬁ'fﬂp'w—wp A pair of wires is required at each contact location, ‘mmf
~ ponitive leg into the switch; the negative leg should not be broken.

e ‘_' ..1.'=

%

-
: rg.
" " LI
b d ]
«=Nal F

I
'!'- ™~ o
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le casement window in the kitchen is protested with recessed m%ﬁh T 3
‘m 3)—just like those used on the front and dds doors. Pl

HJNG THE DESIGN

- ':.;'..', dﬂﬂmn (o be made and the hardest 10
~ WStaccomplish, that is, identify the mmt-wmlh
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Mognetic switches

Motion

ﬂdetechﬁr

Flaor -mot
detector

Eﬁ FIGURE 5-5. Installation detail of recessed mag-

netic contacts.

tered in a home due 1o burg

lary or psychological harassment or loss of property
and money due (o burglary,

or some other threat.

Furthermore, the designer must decide what type of alarm should be provided.

1. Scare an intruder with an alarm sounder?

2. Call for help from neighbors?
3. Summon police or others over telephone Jines?
4. Combination of the above?

The | .
T allotted budget is another factor 1o consider. Many residential security
“alarm systems can he installed for Jess
the thousands of dolla

than $1000 while others may run into
st rs. The biest way

0 determine the amount of protection
he threat of personal

Then determ; risk or bodily injury and the possible
| sermine how much this pProtection is worth to the home-

Design of Residential Sec”'“WFire-Marm Systems 69
When this figure is determined, you will
ﬂwnerllarm system is needed.
g i:’ie:h the threat determined, lhf; system goals and a genery) budget Rgyre for
he system cost established, the design may begin. -

have a good guide 16 how much

BASIC INFORMATION

form such as the one in Fig. 5-6 should be used by the CONtracto
A orm

: ; ; I or installer
re that all necessary information concerning the design will
nsu

be obtained.
:g Elracmfﬁ should have a supply of such forms printed with their letterhead on
on

s of the page. h'lanufatztyrers of ser?ruril}',_'l"rre-aiarrm Erquipmen‘t also furnis_h such
e little cost. You will also need the information included in the form in Fig
=T “h the information shown in Figs. 5-6 and 5-7. the designer should now
W" think like a burglar and examine the premises from this viewpoint. List
begin 0 likely points of ;E*niry and determine why.
the most 11 ;rlmt}sl always prefer doors for entrance since doors are usually
Btflrgdlafﬁ removing such items as television sets from the home. Furthermore.
kel df"' concealed approach route and a hiding place for the vehicle to be
they need ;: the stolen goods. Therefore, back alleys and hidden carports are the
103{%3‘1 w“hicif: fiding i)laf:es. With this knowledge in mind, choose the most vul-
05“111;5 ;Enr in the building as deserving the best physical and burglar-alarm pro-
:1;?0: Aﬂdead latch and dead-bolt locks should be used on a solid wood or steel

BASIC INFORMATION

e Date of Survey
a
Street o :
Telephone
Family size: Adults Ages £
Children Ages
Pets Weight

. 9
in family smoke?
Normal bedtime How many

Telephone ——

Tel.

Company ——— =

Name of closest relative

Name of insurance agent

oject.
FIGURE 5-6. Form used for initial survey of proj

b T -‘-‘i.i L]
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70 Design and Application of Security/Fire y ﬁ e INTRUSION SECURITY INFORMATION <X
| NFORMATION LB
i CONSTRUCTIONI  forcement agency Telephone _ Response time ,
“ i . | Ft. dee Law:
¢ . Lot size: Ft. wide P b .
3 3 e — or on. »
: : Age of hom Diita“ce to ﬂEigh i
_. i Acrels) Right ————— ft. Left It Front s e | . Et. :-'*I-.:T
; I B'I.Iild.ing meamremenﬁi Ft* IDHQ Ft Mde Ft. hlgh e —— T . of pubhc “ghnng‘ StTEEt L Flood thET BRI S dee Tl NGHE Il‘ .,:"_"‘
' : . vP PR
pete Biox e R e g Type of private lighting: Front Side Rear G
8 ype =g
K Other What lights are left on at night? % r
t' Interior walls: Wood __ Plaster Plasterboard o Sroperty from street: ;‘g
s | Flagstone Brick Fiberboard e Hisr Why? : ;:.-!Ef
8 figac - — .
1 ; e
k. Other Hours home is normally vacant: e
] Ceilings: Wood ____ Plaster Plasterboard False Acoustic ﬂf» E
i;i Number of entrances: .‘_ :;
| r! Sanz Doors Sliding glass doors Windows _______ Other A g__‘f
i,—ji Roof: Wood shingle _____ Tar paper Tile Asphalt shingle I o . Glass ___ Single e s .1 | %
i Rock ____ Slate Pitched Flat Multistory J b
lid [
. Othier Soli -*I
b Door frames: Wood Metal Aluminum —__ Other -
'. Floors: Wood ____ Concrete Tile Flat stone 3
| Oth Bl Locks: Single-key _ Sliding'bolt _ Doublekey  Deadbolt___Padlock — |
er s
? -
: Other When last rekeyed: .
. Attic: Full ___ Partial ___ None ey f
' : Windows: Sliding Double-hung —  Single-hung Casement —— :
: F Attic crawl space: Good ____ Average _____ Poor None ~
| Louver Fixed Other
5 Crawl space under house: Good Average __ Poor None Frosted i
| Basement: Full Partial N Glass: Single-strength _ Double-strength Plate y
& 3 E— one B : i :
i. S e - ' asement dimensions: X T o il Bk Lt Other
' }.' ree standing ____ Garage dimensions: X .
A Garage walls: Wood Unfinished Plasterboard Rl Storm windows? Yes [] No [J
‘3 — asterboar rle L e A SR
! Stone ___ Other Glass framing: Wood Metal _ Other — — ———
. s Lo
Type of insulation: Grilles or Screening: Standard screens — Iron bars —— Other
i!' walls;______v Floor: Garage door: Single Double One-piece GUEI’hEﬂd _—
!:: e Ceiling:__ Basement: /’/d—/
& Sectional overhead Swing out —— Other
| | o st
: FIGURE 5.¢ st Outbmldings: Number Type
[ : or initia 2
% I survey of pProject. (Continued) i sel:llr“y l“ful'mﬂtiﬂﬂ.
8 FIGURE 5-7. Form to obtain intr
i n

4*'
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72 Design and Application of Security/ Fire-Alarm Systems

ith no windows in it, il possible. If this point of entry is a sliding s
hat the door cannot be lifted out of the track and
ely key-locked and pinned into the n':h;.qu

steel door w
door, care must he taken so 1 |
hould be capable of being secur

position using appropriate hardware. | e 2
' : ; st be ala e :
Obviously, this most vulnerable entry point must rmed with the be

equipment available. Similarly, other doors of the home must have some sor( of
protection. _ N _ |

Windows should be analyzed in a similar AUARLAS ) doors. lrf MOst premises
there are one or more windows which may face a SIFL': yard, a fence, or a ]
where nio casual ohserver is likely to see someone making forced entry. Firs, pro-
«ect the window from being forced open and then install a dependable security

door s

system. .
Mast security systems use a closed-loop protective circuit where a pair of wires

i« connected to the alarm control and is then run around the perimeter of a build-
ing and finally returned to the alarm control panel. Closed-circuit detectors are
connected in series in this loop. A small current flows through the wiring and
detectors and any interruption of this current by the detector operation (cutting
the wires or shorting the wire pair together) will sound the alarm. Restoring the
loop to its original condition, such as closing the alarm door after entry, will not
stop the alarm condition. Only operating the appropriate control will do this.
Magnetic contacts or switches are by far the most commonly used detection
devices for openings such as windows and doors. They consist of two pieces—a
magnet and a magnetically operated switch enclosed in plastic cases. The magnet
is mounted on the edge of the door while the switch section is mounted directly
adj_actnl o the magnet on the door frame. When the magnet is located near the
switch section, the switch is turned on and electricity flows through the switch

AL Moving the magnet away from the switch, such as opening a door, turns
the switch off.

Since this is a closed
the alarm will sound
they are noncritical
extremely reliable i

-arcuit system, the current through the loop will cease and
1 0n opening. Magnetic switches are very successful because
in ahgn.rnr:nl between the magnet and switch section and are
or even billions of Zii?fn;ra”" Sr;fiwhf% 2Lk rated for hgndreds _”f rrfillinr?s
switch, so replacement will I:; e e h‘?r’? is little mechanical motion in this

Atremely infrequent under the worst of circum-

stances, 1
shoot andB};tl;It:ztniiTI:E e free from false alarms and are easy to trouble-
Bt o event one fails.
openings. To protecy gizss T e fff protecting windows and other
special lead foil js 1he Common me; cakage in \'t'lndnws or sliding glass doors, 2
the same hurgiar Snouit ik means of protection. This foil is put in series with
it thal connects the doors and windows. The alloy in the

fﬂﬂ iﬁ of such com -
: omposition th . : +
thereby set off (he $I‘m % that any break in the glass will break the foil and

also the best method

: two on some of the
an intruder somehow pen-

Design of Residential Security / Fire-Alarm Systems 73

eLrales the perimf.ttf:r circuit. Such doors might include those 10 a gun closer [
slorage vault, or just bff‘lwi:tl'l WO rooms that have 1o be traversed e Fmd.a:r
valuable property The mlrudf:r 1s likely to have his guard down at (i y
qot to be Jooking for such a‘sw:tch. Motion detectors—such as Alivnak
,udio, etc.—are also good insurance for the interior circuir

Routing the circuit wires around the perimeter in an effective manner e o
of the most important parts of a security/fire-alarm system. A pair of either 22-
AWG or 24-AWG wires should be run all the way argund the home from the
control panel and then back. All detectors are then connected to this perimeter

ic, infrared

loop.
Wire concealment can be a major problem for the installer. If the house i

under construction, the pair of wires can be located at some set distance within the
parli[inns and walls. The installer can then cut into the wall at this distance when
the walls are finished to get to the wires for the final connections. For existing
construction, much fishing is necessary to route the wires to the various detectors,
but Chap. 3 gives several solutions to these problems.

Concealment is important for aesthetic reasons, for making it impassible for
the intruder to locate the presence of the system, and for reliability in the sense of
minimizing damage to the wires.

RESIDENTIAL FIRE-ALARM SYSTEM

Heat and smoke detectors should be included in any residential security/fire-
alarm system. They are generally connected to the system as shown in Fig. 4-1.
The fire-detection circuit should be fully supervised as required by UL (Under-
writers Laboratory). The circuit itself should act as a detector in the event {:JI' a
malfunction; that is, a trouble bell or buzzer should activate in the control unit to

alert the occupants of the situation.

The primary location for installing smoke detectors is qutsidt e
area. Since fire travels upward, the top of each stairwell is anoth
location. The National Fire Protection Association (NFPA) also recommends thal
smoke detectors be installed on each living level of a multistory house. ;

Heat detectors should be installed in each enclosed living area including ba'l'h};
rooms, closets, attics, and basements. Any number of detectors can be used Wit

most fire-alarm systems.

Rate-of-rise heat detectors should be
(15 em) from a side wall. Exact detector
uation based on good engineering judgment, supplemente

The chart in Fig. 5-8 shows some of the
NuTone, The model number, a description of each compene i
dimensions are given to assist designers of security/fire-alarm systefs:

For further information on the design of reside
the National Fire Protection Association, 470

ach bedroom

mounted on the ceiling not

d if possible by field tests.

Atlantc Avenue, Boston,

Spointand

er important

less than 6 In
location can be determined by an eval-

heat/smoke detectors supplied by
nt, suggested use, and

ntial fire alarm systems, contact
MA
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76 Design and Application of Security/Fire-Alarm Systems

he front doors opening Into the x-'{:‘slibule and the sliding glass
doors in the rear of the house opening into the vestibule and brmkf,asl--”lfilchen
areas. These types of entries may be protected by seve;:l methods, but in this cage
infrared photoelectric entry detectors seem to be the ;SL. )

For example, transceivers are positioned at [he* ocations indicated by the
numeral 1 and reflectors are located at l.hf locations indicated by the numera] 2
Each of these items resembles a conventional quadruplex .I‘ECEptatlE as shown in
Fig. 5-10. The centers of these outlets are chated approximately 18 in (45 cm)
hove the finished foor so that an intruder will break the beam as shown in Fig,

5-11.

entrances, such as

FIGURE 9-10. Transceivers and

reflectors resemble ordinary quadruplex
receptacles.
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Design of Residential Security /Fire-Alarm Systems 77

Note that the infrared photoelectric entry detectors guarding the rear enrs
, YR 1 “
cotect three separate doors since the transceiver is located in €s

Jmed at 2 reflector mounted in the end of a kitchen cabinet.

This distance may seem great, but as long as there are no obstacles between the
(ransceiver and reflector (furmtu_rt, pl’dﬂt[.‘i, elc.) and the distanice is no more mal;
75 ft (23 m) apart, the system WII‘I function properly.

At the top of the basement stairs, a floor-mat entry detector (indicated by the
qumeral 3) is positioned. The ma 15 shown in Fig. 5-12 and should be concealed
by a scatter rug, as shown in Fig. 5-13_. F!gnr-[nat detectors should also be located
on stairways (numeral 4), as shown in Fig. 5-14. They may also be located in
other interior locations that are likely to be used by intruders.

The items described thus far may be termed interior protection. Now, perim-
eter protection must be provided to ensure an intruder-proof home. Window foil

the vestibule and

e
- ! . - - T 1
- - - L . . —~ o
= . e r oy - -

. = . r - . - =
"‘.,. Vg, J‘F_, T L = ) i -I—F'_ .._'-" B =

. e o - | i Ve

Ea - - =

i ncealing
FIGURE 5-13. A scatter rug is a good medium for co

floor-mat entry detectors.
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FIGURE 5-14. Floor-mat detectors may also be located on

stairways.

(Fig. 5-15) should be used on all windows and possibly the rear sliding glass
doors. Doors may be protected by recessed magnetic detectors (Fig. 5-16) or
recessed plunger detectors, as shown in Fig. 5-17. Figure 5-18 shows some pos-
sible locations for this type of detector.

OFf course, the system will need a delayed-entry control as shown in Fig. 5-19

FIGURE 5-15. W
; - ind
well as on sliding ﬂia;“:izi::hnuld BRI o Al Wingows o

Design of Residential Security /Fire.Alarm Syste 7
ystems

FIGUHE 5.16. Doors may be pro-
sed magnetic detectors.

tected bY reces

and some means of sounding an alarm. A bell (Fig. 5-20), horn (Fig. 5-21), or
= \ =. - i )

telephon€ dialer (Fig. 5-22) may be
formed as discussed previously.

used. The wiring of all of these units is per-

& lll - -
- _a - ¥ - - \ - 5 2 ’ : :
If the security/fire-alarm system 1Is ¢ perated by conventional house current,
you should have a battery backup system. Also. the designer should consider some
p-ossiblr: causes of false or unwanted alarms, as presented in the following list

= Sl

1. Severe electrical storms.

9. Faulty smoke detector.

3. Faulty wiring: wire connections, staple cutting through insulation,

insulation broken by severe b

ending, closely spaced bare wires which

may touch if jarred by vibration of refrigerator, washer, dryer, furnace,

etlc.

4. Electrical transients from heavy-duty appliances, such as refngera-

tors, relays, etc.

FIGURE 5-17. Recessed plunger detec-

tors may also be used for door pr

otection.

-
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Switch

FIGURE 5-19. A key-operated delayed

entry control.

(Outside)

FIGURE 5-20. A bell may be used as
(c) a means of sounding the alarm.

(b)

FIGURE 5-18. Some

of the possible locations
netic entry detectors,

for recessed mag-

FIGURE 5-21. A horn is often Uﬁiﬂd;:
alert neighbors that an intruder is
the premises.
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d Application of Security /Fire-Alarm Systems
#2 Design an

s under 50 ft high shall be a minimum of Y s

f in diameter However
gandpipe | codes require a minimurm size of 4 in in diameter for fire standpipcsi
many loca ;.rrk the local codes and ordinances before beginning the design and
%0 311""3&’1 qurrfe H.n}r”ng‘: starts construction,
ctﬂamw';jingﬁ with combined systems, designed to be completely sprinklered.

FIGURE 5-22. A lfrh;phunr.r dialer |, Lnr:::’lfﬁ‘ sized by hydraulic calculations, the contractor must submit complete

ns of notifying aw-enforee i < i . aving jurisdiction

:::nn:f:u without scaring mfl:: ;]wlalinns to the authority having jurisdiction

dinary Hazard (Group 3) occupancies are defined a5 buildings that have 2
i o high combustibility of contents Such occupancies include
"’ uanli'Y arlfl/f_lr Ilgl LN ) Y : LK. S P * A r W= i
igh anking businesses, feed mills, and the like.
oy times during modifications to an existing fire protection system, it become
SOmetimes | . mes
& to remove all or a portion of the system from service. When all or any
ncm:%dryf a standpipe system 1s out of service for any reason. the local fire depart-
1on O : v
port o]
be notified.
I | ‘ e or smoke r]rrfr-r!nr, ent Sha“ | | 3 ' s
6. Concentration of sunlight on a heat detector or sm m When a standpipe system has been out of service for 2 numlhgf .?,f vears, before
is filled with water and restored to service it shall be tested with air at a pressure
it1s hile 3 il 00 v
| t exceeding 25 psi to determine its tightness.
not e als - TRt

-

el T Yo

5. The use of low-temperature heat detectors in a high-temperatyre
. The use o . | .
enviranment, such as attic and furnace room,

7 Accidental actuvation of an ””rudf'r flr'l‘f‘f'lnl' fn[n'l’lll’l{.{ [Jl’nli't ted r]nm

or window, exerting 70 Ib or more of pressure on floor mat, depressing
] - F. - -

§:
&
L
o

an emergency alarm push button),

8. A momentary activation of an entry detector switch on the perimeter
or interior detection cireuit, caused by a severe vibration,

9. Shortwave or C.B, radio operating with excessive power near your
home.

Standpipes, fire hoses, and sprinkler systems are required in man y commercial
tuildings. In many states, the regulations are controlled by the state fire marshall.
I general, a Class 11 service fire standpipe requires a minimum residual pres-
sure of not less than 65 psi at the topmost outlet
in noncombustille lire-rated siair enclosures; in multistory buildings exceeding
21510 in heighi, the fire protection standpipe system must be zoned accordingly.
Fire standpipe risery must be designed so that »
1o bear on all parts of 4 Hoors within 30 f1 of
connected 1o not more than 100 1t of riger-

e T

Standpipes should be located

stream of water can be brought
a nozzle. The nozzle, in turn, is
attached hose.

Il be provided with 1%-in hose connec-

n ', Swever, a fire standpipe in excesy of 100 ft in height shall
be a minimum of 6 ip N $ize at ity base. Further

| .val“ shall be provided cach floor level for fire department uge in any
building undey construction,

I’h; number of tandpipes in each building will determine the minimum water
= r " 4 e - [ " ) . T
flow. Fo Exampie, a hmldmg with nine ﬁlandpj;.mn—mn!nrming to Class 111 fire

Protection geryice. T o L
2500 “e—~muy lomatic fire pump  providing at least

. pfor a stand PIpe system may be providaec
round level for fire department uge. Fire

Mire slandpipes sha

P
B e SR PP G [EE—
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‘more, at least one fire department
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