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NC NOA Double-pole, double-throw relay
t qfnm_* wired to simulate alatehing relay,

The first set of switch contacts are used in Ih_n" ordinary way to :":1:111:1 )|
whatever the relay is being used for. The second §f~t. of 5\}-‘1“'!1 contacts :1_:*1- used for
the latching function. At first, assume the l‘l‘]:.l}-' is unactivated, All mfllvh t‘t\l.ﬂ.m‘ls
are in their normal positions. When a control signal passes through the rvl;?:.-* coll, .'11“
the reed switch contacts go to their activated positions. The controlled t:h*\-‘u't:* or cir-
cuit is turmed on (or off, as appropriate). At the same time, the second set “t. switch
contacts close to complete a circuit that feeds a voltage back inlm the relay coil. If the
original control signal is removed, this feedback voltage continues l'.i:'l pass through
the coil, maintaining an active magnetic field. All the switch contacts in the relay re-
main in thelr activated state. This condition can be held indefinitely. To release the
relay, the momentary action normatly closed switch (S1) must be pressed. This ac-
ton breaks the cireuit. While this switeh is open, no feedback signal can reach the
coil. The magnetic field collapses, and the relay switch contacts are released to their
normal. unactivated states. Releasing S1 does not restore the feedback voltage to the
relay coil, because the circuit is now broken because the second set of relay switch
contacts are open,

Of course, a second relay (or other electronic switch) can be used in place of the
manual NC release switch assumed here, This relay permits automation of the re-
iease function, if that is appropriate to the specific application at hand.

Similar tricks can be used with other types of electronic switches to provide a
tatching function that might otherwise be difficult to implement.

Although relays make the basic concepts easy to understand, and generally re-
quire very simple circuitry, they are rarely used in modern alarm systers. For one
thing, relays are relatively large and bulky, especially if they must carry any signifi-
cant amount of eurrent. Although the circuitry is simpler, relays are usually much
More expensive than most other types of comparable electronic switches. As men-
“'*’{'f’d- latching relays tend to be particularly expensive and difficult to find. The
1N reason relays are rarely used today, however, is their lower general reliability
Relays are electromechanical devices with small moving parts that can jam or stick.
‘Relays wend to fail much more often than a purely electronic switching circuit.
| 'Ihereare a mumber of options available in purely electronic switching. There
are transistor switch cireuits, like the one shown in Fig, 2-10. ,
 SCRs, or silicon-controlled rectifiers (shown in Fig 2-11) are well suited to this

throw) refay.

. i g Mw' 4 SCR blocks current flow from cathode to anode. When @
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2-10 Transistors often are used for switching

Anode
/ s 2-11
An SCR (silicon-controlled
rectifier) is in effect an electncally
: swilchable diode.
Gate ——L ]~

Cathode

sufficient control signal pulse is fed to the gate lead, the SCR is turned on, permit-
ting current to flow from cathode (negative) to anode (positive). Like any standard
rectifier, current flow in the opposite direction (from anode fo cathode) is blocked.
Only a brief pulse at the gate is required to switch on a SCR. Once 1t is turned on, il
stays on, even if the control signal is removed from the gate. To turn off the SCR af-
ter it is triggered on, the input current must be reduced below a critical threshold
level, The easiest way to do this is to briefly break the circuit and interrupt the cur-
rent flow altogether. This action is shown in Fig. 2-12. As in the pseudolatching Ft‘_his‘f
cireuit discussed earlier, this can be a manual normally closed momentary action
switel, or it can be a second electronic switch circuit. ‘
Triacs (shown in Fig. 2-13) are similar to SCRs, but they pﬂmm E}TEEM ﬂ_m\j i
both directions. In fact, a triac can be simulated by connecting i pair of SCRs back to

back, as shown in Fig, 2-14.
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2-12
24 Break the circuit by opening the
| normally closed switch to turn off
an SCR.
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/ current flow in both directions.

2-13 _
/x A triac is similar to an SCR, but permits
(Gate s

A

| f % 2-14

L Simulated triac using a pair of
back-to-back SCRs.

Gate
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2-15

Control Signal Any eir?_-_f:tmn.it switch can be
generalized as a simple functional block
with four leads.

&

In most cases, an electronic switch will perform a SPST function, so only two
switch contacts are used. If a more complex switching function, such as SPDT (Sin-
gle-pole, double-pole), or DPDT (double-pole, double-pole) is implemented in the
electronic switch circuit, additional switch mnput and output lines will be added to
the block, as necessary.

Unless otherwise noted, assume all electronic switches throughout the following
discussion will be SPST and normally open. This switch is the type of electronic
Switch circuit you most commonly encounter in a practical alarm system central
control box.,

In a home alarm system, the primary electronic switch(es) will be controlled by
signals from the various sensors throughout the system. It is certainly easy enough
to derive the control signal from the sensors. Recall that virtually all sensors used in
home alarm systems are functionally just switches. They can complete or break a cir-
CUIL carrying the required voltage or current signal. Fig. 2-16 shows how this works
for normally open sensors.
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and less comumonly used.

The simplest possible central control box for an alarm system IS SURpiy a Sngie
electronic switch (of whatever type), asshown in Fig '_~l-5t. ‘ﬂ‘i en an az;:r:;r%e.:e 1g-

1N +} - - s - Tarm will o Nite T S .
turning on the output alarm device. The alarm Wil CONUNUE Lo SOURG -_mﬂ f.he resed

As nwniia._-m'-«j. in a home of any size, sensors should be grouped Inlo seru-
independent sectic An alarm 5}'5.-&:“{1 f-:.mr a small apartment might have jusi a Sif-
gle electronic switch as shown here. but most alarm SySiens will give better resulls
with multiple electronic switches. For exmrr-ff-, a central control box carcuit for
is shown in Fig. 2-20. More sechons can gasily be added in ex-
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sth some Ci difficult to come | e |
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switch directly S itch, as shown In Fig. 2-22. Normally,
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116H. which is inverted to a LOW control signal, releasing the E"_‘*’-"f“”'f*“i“ switch to
B Jajﬂ on state. After the timing cycle 1S completed, the timer output goes LOW
;[g;i]r{:,r::hiﬂhpis ij'weriéd to HIGH, closing the electronic switch. 11:1 E?ffEC*t1lt!1e_1?mrn}aU}"
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2-22
An inverter stage can sometimes
be used to simulate a normally

closed electronic switch.
o— —t-

Inverter

is left open, the alarm would be immediately retriggered, de-
ff timer. A solution to this problem is shown In Fig.

9.23 Here a second timer stage 18 added: it is triggered by the main shutoff timer.
This timer has a very short tiring cycle—just a second or two is enough. Some sim-
ple gating circuitry is added to the system so if the alarm is retriggered before this
second timer times out, another latching electronic switch disables the output alarm
device until it is manually reset.

Recall the discussion of the importance of an entrance delay tim
legitimate occupants a chance to get in and out of the house without setting off the
alarm. This delayed-response entryway sensor is fed to its own electronic switch
with a timer at its input, as shown in Fig. 2-24, The alarm will not be set off unless
this sensor is still in its triggered state when this timer completes 1ts timing eycle. A
timing period of 30 to 50 seconds is typical for this timer. :

Many additional features can easily be added to the alarm system. The block .dl'
agram approach makes design of the central control box very easy. First determin®
what functional blocks are needed, then plug in the appropriate subcircuits, which
are usually simple in themselves.

If a door or window
feating the purpose of the shuto

er to permit the
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2.24 A delayed-response entryway Sensor is fed Lo its own electronic switch
with a timer at its input.
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; ShETIND IS Un! ive, an :
mts' The mﬁ;;:imlcmn sely mounted wires also can be tnpped_ over, or
Seanivaly caﬁ pét caughl;t. in them, Proper mounting will hold the wires tight
mﬂﬂga:ﬂ éﬂm&ﬁn& would have to deliberately work at it to get anything caught
between them. : hich be combined wit}

_ : 1 tidy as possible, which can be ¢ d with any
Another way to keep things as fidy ductor cable for places where severg]

| iR is to use multicon B
of the earlier techniques, is This cable is just two or more indi.

wires must be run together over some distance. 1S sy L
vidually insulated wires bundled togetherina single insulated jacket. A typical cable

of this type is shown in Fig. 4-4. There is no need o use s.}ﬁeldeq Or coaxial cables
for most alarm system applications, because the wires arent carrying any data other
than simple on/off switching states. Either the swith voltage is D_resent (switch
closed), or it isn't (switch open). Electrical or RF' (radio fre‘quency) mt.erft?rence is
highly unlikely to be a problem. Certainly coaxial or other shielded cabh_as will do the
job, but they will tend to be thicker and bulkier for a given number of internal con-
ductors, and they will surely be significantly more expensive per foot than simple un-
shielded multiconductor cahle. Because a typical home security system installation
will require at least a couple hundred feet of room-to-room cable, using unnecessar-
ily shielded cable can result in a noticeably higher overall materials cost for the in-
stallation, without offering any practical advantage.

A typical home alarm system includes dozens of separate sensors. A moderately
large house could need more than a hundred sensors. Each individual sensor In the
sySLerm needs at least two wires leading back to the control center. A few specialized
SENSOrs mught require more than two wires, but usually each system will be some
form of SPST switch, opening or closing an electrical circuit, as shown in Fig. 4-5.
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A multiconductor cable is just
W0 or more individually
_msulqted *.?ires bundled together
in a single insulated Jacket.
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4-5 Most se
. MUsl Sensors used ;i e
switches d in practical alarm systems are specialized SPST

Obviously even a fairly si

mber of wires in the lengthy room-
simple tricks that can reduce

One of the most obv
. 10us of these tricks is to wi '
e L : O wire multiple sensors i ] 5
Mre,ddsfez(::;]glnn the type of sensor used. Multiple normally open 1;1;1&52?: :[*};npéll)re
‘ D €l as shown in Fig. 4-6. Closing any one (or fnorej of these F;E'HSUI'

Closing any one or more
completes the circuit

4-6 Multiple normally open sensors can be wired in parallel.

Multiple normally closed sensors, on the other hand. must be wired in Series, as
shown in Fig. 4-7. In its normal state, an NC sensor acts as part of a complete cireuit.
Tripping the sensor opens the circuit, activating the alarm. Opening any one (or
more than one) NC sensor in a series string will be sufficient to set off the alarm, re-
gardless of how many individual sensors there are in the circuit.

Normally open sensors and normally closed sensors trigger the alarm in exaetly
opposite ways. Different control circuitry will be required for each type for the alarm
system to operate properly. Most practical alarm systems use both sensors, so ap-

e

Opening any one or more
breaks the circuil

4-7 Multiple normally closed sensors must be wired in series.

_
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the NO sensor is tripped, closing its switch contacts. this completes the circuit to the
relay coil (or other input to the electronic switch). activating the relay (electronic
switch), causing its contacts to open. Just like opening a normally closed sensor, this
triggers the alarm.

Additional normally open sensors can be placed in parallel with the one shown.
Closing any one or more of several NO switching devices in parallel is sufficient to
complete the circuit.

A normally closed sensor can be added to a normally open circuit in & very sim-
Uar way, as shown in Fig. 4-11. Again the relay (or other electronic switch) has nor-
mally closed contacts, even though vou nught have expected to use a normally open
electronic switch in this application. The NC electranic swatch is wired in paraliel
with the other NO sensors, as if it were ane of them. The control voltage operating
this electronic switch must pass through the normally closed sensor. Usually, this de-
vice will be closed, of course, completing the control voltage circult, so the electronie
switch is held in its activated state—the switch contacts are open. If the NC sensor
is tripped, it opens its internal contacts, breaking the l"}“‘“i‘; so the control W
is removed from the relay’s coil (or input of the electronie switch). The relay or slec

tronic switch is released from its active to its normal state, e S
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4-13 The sensor area indicators can even be in p
fied map of the house.
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i T’ most systems, a single common wire can be used for the entire system. There is no control centers, t::f ml;m;‘_lnr. A, o will be using thillrnsa i
i need to run a separate common wire from each room all the way to the control cep.- There are 5 o oL You will quickly find y PProach to system
' : ingle main common wire as it pas > many differeng t, ~__ YOUurown favorite contro cente
% ter. Instead, each set of sensors can tap into a single main co - Passes able, that it would pe IMpossible PES of alarm systery control center cireu .
i the area. Only the signal wire must be added to the cable or wwe_bunc}le for each new formation that woyq apmfsj "1 10 COover them g ere, or to give guzifur mmraalm!
g section. This arrangement is shown in Fig. 4-14, which is a modification of Fig. 4-12 do-it-yourself circyite it aépff l1] - CYEIIOSt cases Because this is nntgini?mkmn}
i . ‘ ' ity SRS N
2 [‘ Or this discussjon, reaf the mm;ﬁi‘:}ﬂnﬂnatp *0 B0 into specific detail in this area.
1 ing data from the SENSOrs is fed intag it ;m‘::*.:hmrjre or legs as a black box. The switch-
: t.ufdt_1 alarm and any other indicator rjeﬁrp i e e contro) signals for the ac-
f Various signals are treated within the r*{:::'s U}lm’? Mol _orcermyourself How the
DUbInstead, ala o Tt S_mﬁé_ 11[;0 c_lentfar between the input and the out-
tion that are likely to be ﬂD]Z-lif:ab]pvin rnga }-.fﬁ Dn_ncl[jlﬁs of placement and installa-
A HarE : 1 ; ~ llome msfallations.
‘1 l l l o alarm system’s central control box should be centrally |
r course. It should be readily and converianei. - ; yrineateiiung
; , 1 , ‘ 1 » it conveniently accessible to the legitimate resid
EEi , | [ the home, but preferably not to an int R = CEESIENR of
, | . . an mtruder. There is little ‘
t : 7 l j T on'protecting the central contro] hox even though an int Eﬂmt Eglﬂmg overboard
o interfere with ar o %S o intruder is likely to attempt to
] _ J 1L ASSuming the system was well t
L i l installed, the alarm should have been set offlong b f B haug,ht out and properly
$ ] T Hleazalsl: N§ belore an intruder could reach the
8 !-— ’_ }__ céntral control box location. Stll if it's toq easy for an intruder to sabotage the SyS-
il [ t’?nf m:ﬁe he or she reaches this point, a genuine alarm could be mistaken for a false
| E atl 131 | atf;a fs legmmaFely turned off. In scme cases, this could make the difference
f | etween whether help is summoned or not, especially if no one is at home. and the

system depends on the reaction of neighbors or passers-by.

| Similarly, don't worry about cleverly hiding the central control box. A smart in-
| ! truder is almost certain to find it anyway—there are usually just so many possible
Qrgnuﬂmn hiding places, and most people will tend to make similar choices. On the other hand,

there’s no sense in tempting fate by leaving it right out in the open and in plain sight.
The central control box should be readily available to legitimate members of the
household, who will presumedly be under some stress if they need to get to it ina
hurry, but not overly obvious. The best approach is to keep things simple.

The central control box, and the wires leading to it, should be reasonably well
secured. Don't tempt an intruder to attempt to defeat the alarm system by yanking
Central contro] box out the central control box and destroying it. Sensor wires and especially the wires
leading from the control box to the actual alarm sounding device should he. covered
and not directly accessible. An intruder is likely to try yanking out any WILES Guts
nected to a central control box. That might silence the alarm. Removing wires from
normally closed sensors won't do the intruder any good. That will sumply trigger the
alarm (if it isn’t already sounding), just like tripping a NC sensor. But a yanked-out
wire will electrically “look™ like an untripped rmrmali}_’ Open Sensor. QH ﬂt‘ﬁ u;tput
end, pulling out the wires will prevent the necessary signal from reaching the alarm

sounding device.




ﬂblel})o not gi'ue an intruder direct access
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OS a : : Sk action for the system wiring 1S to enclose i

i ich cannot :
.ﬁﬂ“d:l;lboﬁhlﬂ‘e walls or other structural items as much as POS-

to any wires if it can possibly be avoided
5 ting screws. Use more

. Crded rol box securely with sturdy moun
> Mmmt me cenwlfz:;;;‘;}_’;:ﬂ support the weight of the box. Yes, that means
mﬂlﬂl an; really installation and if any fufure repairs are needed, but tha js
it pliir s _um‘:rg don’t want someone (like an intruder) to open or remove the
precisely the point. You might even want to add a bit of melted wax

' ickl, silv. Perhaps you :
mn&s:&w;t]jdﬂ; e’fﬁlsgicrews Ean‘t be removed without scraping the wax away.
over the :

The wax can be a nuisance if you ever have to service inside the fﬂnéml“?]am?]’ out
not a monumental one. It will be a much bigger nuisance fog an in .;:ur chwlio tlS }T
ing to disable the system under considerable fime pressure. one 011' t;dq secret | d
den screws also can be a good idea. Placement of a few cnt'lcal 1olding screws in
locations that are not obvious will not be too big a hassle during possible future re-
pairs, if vou know where they are. But they can frustrate and slow down a despergte
mtruder. These tricks are scarcely guaranteed to keep someone else out. If the in-
truder is determined enough and has enough time, she or he will get past these ob-
stacles. But they will surely slow an intruder down, perhaps enough for him or her to
get-caught in the act, or to give up and flee.

Even if an intruder doesn't actually damage or destroy the central control box,
What is to stop the intruder from simply turning off the alarm system? Yes, the alarm
has presumedly already sounded before anyone ever reaches the central control
box, but if the intruder can turn it off promptly, neighbors or passers-by are likely to
assume it was just a false alarm. Obviously, an effective home security system must
mchude provisions to minimize such an occurrence. Rather than relying on physical
security measures, such as hiding the central control box, it is generally more effec-
tive to use electronic security. A security switch of some SOrt can go a long way to-
ward discouraging unauthorized operation of system functions.

There are three possible approaches to such a security switch. The first is sim-
ply a secret hidden switch that must be operated before any of the other system con-
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¥ i o tegrated circuit), for example, w':l 5::)1111* lock, switch S1 must be pressed first, trig-
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combination even more difficult. Because two switches Lli'-l:f {{.%r g mn:- |;|:;,,_;, at
ance, an intruder is even less likely to guess r'u.rrm‘l-l.}’*?“" '1”‘ 1 l;':}‘} ‘P‘i'i '1 \\-iiiri- \ 1.“
try ane switch at a time, Every time there is an incorrect gllf,hﬁ: ; t IB .1 :” ug ;;:
riod of about hall a minute before another attempt can be made, But the intrude

doesn't even know how long to wail or when the code switches are Iﬂll‘k.{-‘d out or
. when they are functional. If the intruder just keeps pushing buttons, | 10pIng to get
! lucky, she or he will never get aceess to the system controls, because the lock-out
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1o complicate matters (for the intruder, but not for you), you might even i.
clude a few dead switches that aren't connected to anything at all inside the central
control box. This ploy makes it even more difficult for an intruder to guess what is
£oing on. Some wrong guesses activate a lock-out timer, and others don't.

More important, the correct sequence is very easy for the legitimate
the household to remember and use. Fhey just have to remember three buttons in a
simple sequence. First 81, then 82 and S3. OF course, these switches will not be
mounted i simple numerical order. Mix them up. The legitimate system users only
need to remember the correct positions, One possible arrangement is shown in I1g.
4-16. The buttons dont even have o be labelled. Notice how easy it would be to re-
member the correct sequence of buttons to press. if vou know the secret of the

You could even intermingle the electronic lock's sw
tem contrals on the front control panel to confuse
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Itis a very good Idea to tag each
a it comes from. A color co

termine just what sea
eliminates the need for bulky

good idea. The eode
smudged or otherwise made illegible. Because every ¢
dppropnate. Mount

purpose code might not he

color r?‘ur!w Inside the System's main control panel. Don't rely on memory. Someone
else mught someday have to service the system. Why make the job more difficult for
ehem? Also, if you are in the business of alarm system installation, you are going to
face many different situations, calling for individualized mociiﬁcatj'ﬂns In any gener-
alized color code. There are just so many different colors available to ehoose from. A
particular color will probably have to mean different things in different systems. Are
you really going to remember all the specific details of such a variable color code if
you are called back to work on an installation you did a year or more ago? If you don't
have an on-site color code chart, you might as well not bother with a color code at
all. The odds are against it being really helpful when it is needed. Certainly it is
worthwhile to devise as generalized and standardized a color code as you can, but be
prepared for very frequent exceptions. Include even the “standard” elements of the
color code in the reference chart to permut someone else to understand the system,
If necessary, and to allow future in the standard code. A brown wire might have
meant one thing five years ago, but now its old meaning is obsolete and has been su-
perseded by a different new meaning. Why risk the pﬂssihi]_it_\' of Lmnfusmg vourself?
Especially because it is so unnecessary. (There is more discussion of general color
‘odes in this chapter.) _ :
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106 Instaliation procedures

~ is not foolishly giving business tq
must do future repairs for any ﬁfﬂﬂggﬁ;ﬂi«:ﬂ thought-out, cmxnglete system,
someone else. Tt is part of giving e reason when repairs are needed. Your install.
You might not be available fm}: Sbﬂ iness (many companies do). On %he othmt hand,
tion company might go out ioo ll;isv to handle the repair call when it comes in. You
vour business might become i cémpanv is very small, an emergency repair sity-
might move from the area. h:}oﬂn vacation. The customer might, for whatever rea-
ation might occur while y ﬂ: ;;e These are all fully legitimate reasons why someone
son, prefer to e%iﬂ ';3; Sg?t:ﬂfﬁ:hﬁ"f’t t;} do the repairs efficiently. Not giving the customer
else might ne R

careless ' t want to be placed in the
' es do happen. You don't wan |

han*assd | a'nd aﬁ%iﬁsoﬂiﬁniﬁ repair vour own installation blindly be CHI‘ISE the

fuztom.&r li!;gln;:r'lger has a copy of the detail sheet, and you didn’t keep a copy in your

files. Such an awkward situation is so easy to prevent.

Installing the output alarm device

On one level, it isn't appropriate to say any one portion of a home security system is
more critical or important than the rest. After all, everything must work together as
a system. The syster, as a whole, will only be as good as its weakest'element. How-
ever, given all that, it is still true that installing the output alarm device caﬂ; for. ex-
tra care and planning. If the alarm can't sound, the rest of the system certainly isn’t
going to accomplish much. Even if the alarm does sound. it must be heard, or it isn’t
£oing to accomplish anything useful.

The important issues are the proper location and protection of the alarm output
device. For the most part, assume the device is an audible alarm of some sort—a bell,
a siren, or other sound-making circuit. Such an dudible device will be the primary (if
Tot only) output device for the vast majority of home alarm systems. Supplemental
silent alarms also can be mncluded in such a system, but they are more or less inci-
dental. Alarm output deviees that do not rely on sound include such things as indi-
cator lights and autodialers to summon help from some other location.

An audible alarm should normally be used in any home alarm system, unless
there are strong, special reasons to make an €xception. An audible alarm Serves so
Tany PHI]JGSE_S 50 easily. It can Immediately alert any legitimate occupants of the
fiouse to an intrusion Or other emergency condition. It can alert neighbors or
11::15531'5-'3}’ that something js WIONE, and the authorities shoyld be notified or other

obrc;s summoned. rIt also can let an ntruder know that the 0dds of escaping with the
& a’?_Shﬁrpf}_IEduﬂed and fleeing js ot the best plan. Audible alarms are Usu-

.f:huice of the sound of the alarm, is for

® Cnntinuuu&tnne siren

trical system ig applied
tion and amp; 1ed to progd
- AUCE 2 harsh. well. ' :
also are electromechgpioy) N R 1 ARy buzzing sound, Some sirens
oscillator circnits.
Acontin UOUS-Lome

will t{::arr;\r farther ang sound louder for 4 given arnﬂ-ilnt 0
4 pure sine wave (Fig. 4-19), which nominally has ng harmonic content at af]. The

The siren tone can be emitted contmuously, but it is usually more effective to

pulse it on and off s shown in Fig. 420, The Pulsing makes the sound more dis-
tinctive and harder to ignore.

4-17 A square wave is a harmonically rich waveform.

|/

4-18 Another common harmonically rich waveform is the sawtooth wave.

st o a weaker sig-
4-19 A sine wave is very pure harmonically and is therelore

nal for alarm purposes.
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sron can be even more effective. By producing

S pid sequence, the alarm sound is more demanding of
i) mﬁ:ﬂflﬂllﬂfg ;:ﬁ% are several ways the n:aujn‘p!e frequencies can
be combined. Tisually the main ciresit will be some type of VCO (voltage-controlied
oscillztor). Changing the inpat voliage changes the output f_requenf:j.: To get the mul-
titane alarm effect. an ac waveform is the control voltage mput. A square wave will
stk back and forth between two discrete frequencies. The effect is similar o a
British police car siren. Using a sawtooth wave as the control voltage input will cause
the sound to smoothiy glide from one extreme frequency o another, passing through
all intermedizte frequencies; then the signal will jump back 1o its original frequency
and start over. The effect s 2 distinetive whoop-whoop effect, so this siren is often
called 2 whooper. Other wave shapes also can be used for the control voltage signal.
Regardioss of the wave shape, the frequency of the control voltage signal should be
well below the andible Imat. Control frequencies of 0.5 to 5 Hz will usually be best.
Lower switching frequencies will lose the ear-catching effectiveness, and higher fre-
guencies will tend 1o blur the sound into 2 single, apparently continuous complex
Lome with 2 lot of harsh sidebands. In the later case, you might as well use a continu-
Ous tone saren that will mvolve less expensive and simpler circuitry,

A.I'Q' of these alarm soundmg devices, electromechanical or purely electronic, can
be mmade more effective by pulsing them on and off every few seconds, rather than
ﬂmm corﬂ.:rmmb' A contimuous sound fatigues the ear very quickly, and the
hm;nm tomask it out. A mlsmg alarmn is considerably more difficult to ignore.
R w systems, It can be very helpful and perhaps even life-saving to

*M sounds for different purposes. For example, a fire might produce
adlﬁerﬂnmﬁﬂmnanimmsh}n_ The residents of the : M X
Mesow what the probiee e e rr[;ctj‘- ents of the house will immediately
sounds, Of course. the | P “HEEHVE aclions o take as soon as the alarm
Rl h@m}mﬁ ymrm mmsﬁui be ;S distinctive and obviously different as pos-
tions, each with its m 3 azlm er dividing the house into two or three sec-
residents not me!ilqum : sound, so when the alarm goes off, the

T ? problem is, but approximately where it is.

A mnltitone alarm, or whooper

The most obwioys .
s #2310 produce different alarm, sounds is
WHOOPer siren is used for an intrusion, Tri, appro i oed for afire, and 5
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o ‘ i g WS
1 e el

4-21 Inz typical ¢ oded alarm
by the akirm heirne oo o 4 SVSUETR, 3 detertad intrac
VAN AT Semg el o T i ‘2 Introsion can be ndicated

L S TVED N oo =
Ve Senind Ttervals.

-
S2dIN On —
=
| | M = e
1 1] | | F1 515
1]} |
i 1 §.1 1 %1
] |I rl*
,.F'- ,!r | "Iib
- .‘, r { ]
Alarm o HEhRA : : 3
_———"-—-4_._ Ir!.!'.
el el e

't SYSlEm, 2 detected intrusion 2N be ndicatad
- & = g - & S = “
IS, separzied by about 2 second and 2

al even, one-second intervals, as shown in Fig 491 1 fhers s o _
be sounded in groups of three short uj;s f:%m“jﬂl-d ;—t;&fe is 2 fire, the alarm will
silence., as shown in Fig 422 SEharaled by about a second and a half of
Another important question to consider is just how loud should the alars be

Most people would probably immediately go for the obvicus answer—as loud as pos-
sible. After all, the louder an alarm is, the less likely it will be to be ignored or urmo-
ticed. True enough, but only within certain limits. An alarm can be too loud.
Excessively loud sounds can be annoying or even potentially harmful. Many areas
have local ordinances limiting the volume of such things as alarms to aveid unneces-
sarily disturbing the peace. The alarm can certainly be loud enough to do its job
without becoming a public nuisance. Bear in mind the possibility of false alarms. as
well as the fact that if no one is at home when the alarm is set off, it will continue to
sound for some time. Even with a shutoff timer (as discussed in this book), an ex-
cessively loud alarm can be a significant hardship on your neighbors. A deafeningiy
loud alarm sounding for 15 to 20 minutes can seem like hours, if not years. By all
means check out all local ordinances thoroughly to determine at what point legal
complications might set in if (when) the alarm is set off. Don subject your cus-
tomers to unnecessary fines for a too-loud alarm.

Will the alarm sounding device be mounted indoors or outdoors? An indoor
alarm must usually be at a much lower volume than an outdoor mounted unit. Inside,
the sound will reflect from the walls, and the reverberation will make the sound seem
considerably louder than outside in the open air. If anyone s at home when the alarm
is triggered, excessive volume can be painful and possibly disorienting. This sound
level might be fine if the effects could be limited to the m_truder. but lem dI:?lnte
bers of the household will be equally affected by the noise level. For “SE":;O
house, it's usually better to mount several small, low-velume alarm devices ugh-




ir covered areas overlap and al least one can be heard
WEE ! { has the added advantage of extra roelin

(or damuaged by the intruder)

out the building, so th
: mw point in the house. This arrangemen o
| bility If one of the alarm output devices is defoective

inue to sound. , VTR
mﬁrﬁzﬂ:ﬁé‘rﬁﬁmn consider how far away the alarm needs to be audible if 1o

ane is at home when the emergency arises, In hum:il,V i"lll‘llllli'_'ft'tff *:";‘F:;I”‘lt‘ SOurd
doesn't have to reach very far, because there are rmwnml l'"i i:q‘ 11_1;:-‘:*5]::1‘[1‘ ( 1 ~"ll ‘;uu' ple
close By In a sparsely populated rural area, with considerable « h‘.m‘t t ‘?{ tween

. . . vill naturally be needed. Also consider e
neighboring homes, & much louder alarm v L ot——,
normal nolse levels of the area. In an inner city district with “"“‘"f era ‘~‘ trathic or
nolsy fMctories or train tracks nearby, an alarm might have to be somewhat louder
than normal to be obvious over the normal noise h"r”l’, 1 e

It is easy enough to control the volume of an amplified electronice f:n'vn. Just add

a volume control to the amplifier circuitry, Some vlvr[rmm'r?mmv:lli bells and
bugzers are designed with a crude volume contral that adjusts the force of the striker
or the strength of the vibrations, which controls the volume of the sound prod 1ced.
[ many of the devices, the sound level can be controlled somewhat by adjusting the
voltage applied to the input/control terminals. Usually a higher voltage will produce
a louder sound. In most cases the useful range will be limited., but at least yvou have
same degree of control over the alarm volume. On some electromechanical devi 08,
however, changing the input voltage will have little or no effect on the sound leve]
These units are essentially fixed volume devices. Once a size is selected, vou're stuck
with whatever volume it produces.

Far electromechanical devices, the sound level is more or less directly related to
the size of the unit. For example, a 124nch alarm bell will be considerably louder
than a similar 8-nch alarm bell. Buzzers are usually small and low in volume. They
are best suited for indoor use. The sound MEht not be loud enough to CATTY Out-
doors. Of course, you can combine both indoor and outdoor sounding devices in any
alarm system to maximize the protection. '

Any mll-dmw“n]l;mu tust be adequately protected from the weather. Reputable
manufacturers will indicate lf_an electrical device is rated for outdoor use or not. An
additional Weatherproof housing never hurts, even if the device is designed for out
door use. 'I;lus idea is a good one in areas frequently subjeet to Iu‘l signed for out-
el Mk e 215 1 8
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‘ e el lampering, but itis less critical here, and less
f\h']]“-i protection is required.) All wires and especially connections must be enclosed
i a sturdy housing, It should not be possible for anyone to cut the wires. The alarm-
sounding device should be very securely mounted. and ideally enclosed in a locked
cage or similar protective structure
Mount outdoor alarm sounding devices physically as far off the ground as pos-
sible. Make them as inaccessible as possible. Obviously they won't be completely in-
accessible, or how would you mount them? Do your best to discourage a potential
iIntruder from trying to get at them. You might not be able to make it impossible, but
you can make the task require a lot of time, and make the intruder risk attracting

attention. q
The area around the exterior alarm sounding devices should be well lit and as

visible as possible from as many directions as possible. | ‘ :
or maximum protection, use multiple alarm sounding devices at different “Lﬂi

tions. An example is shown in Fig. 4-24. If they are all relatively uuu*vp::mblt.*itt! W uuit
(o IR A W , 35 o ¥ 1 0

take a very determined intruder to attempt to disable them all. It wouldn't hurt

: e g TR dous. less-visible plat:es.
s e 1 devices in less-obvious, less-vis
) e or more extra alarm htllimillkk { : KT 4
DAL NG QL main alarm sounding devices, she or he

Kven if an intruder does tamper “;”h o antee. of course, but this little trick can
5 = ud . . b rl‘h["‘rt‘ .IS- ”"1. (Li\“'l-]'t‘ B L oy
might miss the hidden units.
help improve the odds. | it
There’s no reason why you cant use o )
: Aaoa For exampie,
area of each alarm sounding device. For exanmj

Wy intrusion sensors in the immediate
opening the housing could set off
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3-1 Inan optical smoke detecior, the smoke blocks the Eght from a source be-
fore the Egh: reaches a photosensor.

semsor are piaced in a semi-enclosed housing, as shown in Fig. 5-1, no object can get
i to block the light from the source before the light reaches the photosensor. But air
€an get in easily. and that includes smoky air. The smoke will come between the light
source and the photosensor, blocking off some of the light. The photosensor will re-
spond to this reduction in the amount of hight striking its sensing surface. The cir-
mymm:edwmemjsmw to tngger the alarm when the
detected light is slightly reduced. indicating the presence of smoke. Unfortunately.
dust er other airborne particles also might set off an optically based smoke alarm.

Al!m special electronic sensors can detect the change in the chemical

T e . LA T g

In a large hoyse
There'’s no neeq tg setimp, It_ﬁeml Slmkf: detectore.
few. The down side of ; e te-r! = 10 insta)]
expense, typically teq ¢, R ? ANy smeke
staller should be able to b ¥ dollars per

dreds or thousands of doliars of prﬁ;: | s the po;ﬁ?;:

One or more members of the Mmﬁ-m"h&?@?ﬂ SENOUS BT, or even deathy of

tive seems like the more reasonable trade ofps vent of a STOky fire. Which alterpa
In most homes, the mogs critical loeation(e) :

sleeping areas. Noxious fiymes PR } for smoke detector(s) IS Bear any

when everyone is asleep. A persan who is 2 d'm T0st Bkely 1o have tagc m

smoke inhala tion. without ever walki L 7 : -
: s SXIZ up. A hall outside - - :
cal place to install a smoke deteetne & mece several bedmooms is a logi-

detector in each bedroom, Faulious approach is to install a smoke

A garage or a basement also would he 2 g0 place 10 install an exira smoke de-
tector. A slow smoldening fire could continue m am locations for some me, even
during waking hours. without aNvone noticing, because moss people dont spend
much time in these areas A £arage or basement also is the mest Ek=ly place for m
sibly flammable materials to be stored. making 3 fire somewhat more Bkely to start
there.

As stated, the very worst place to install a smoke detector is in or near the
kitchen. A detector in the kitchen will accomplish littie but rmernus fale alarms.
At best, this would be extremely annoying, and possibly tragic if the smoke detecior
is disabled by having its battery removed to siop a false alarm and not repianed.

Whatever the location in the house, & is usually best to mount a snoke detector
high up on a wall or on the ceiling. The high location will help prevent m
damage from anyone bumping info it, or from (00 cumous cﬁhjrm Hme mpor-
tantly, a smoke detector will tend to function more reliably &t a bighes Wbﬁ.
In th;z event of a fire, even the slowest buming %‘H@IH@E'E, ihesnoke sgomg o
be hot, at least hotter than the normal air in the area Hotaw, gachnﬁg smoke, m::
to rise. The rising of hot air is why experis Ff*mﬂ‘m@{id Crawing on your tmis

: B soane frol 1rﬁj'ei')£hﬁlemmmm
knees if you ever have Lo escape from a magr porc
The safest, most breathable :ur ﬁjﬂ be down close {0 i_-*f_ i 45

Installing a smoke detecior 15 n:;“.1 ?Teiﬁ;mmmmﬁ _ . hem_heﬂk
mounting it in place. Most commencis: :ﬂ;ﬂ i mmm dm S
one or two standand SCrews. D{h&ff than leﬁt’:ﬁ_ . Sation of the smoke de
fresh battery is correctly installed in the un, | gk

tector is complete.

Thermal sensors s o etectar.

Too many homes are currently pmfm!?h have irresponsibly led the: public fo
Many well-meaning but shortSEIE TR et s pon, Cortanly  SROKE S
believe this is adequate protection. {1
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L mwmmm than nothing, but it can only prote
e an aden

ct against some types of

tectal 15N | 11 only have the “right” type of fire?
e anvone guarantee theyll only have the “right” t
o te home security system must offer double-barreiled fire protec-

G ing both smoke detectors and thermal sensors. There is no rationg]

excl ""‘me. se for maki ing this an either/or choice. Use both to do the job right. |
e sznrmllr manufactured thermal-sensing fire alarms are not widely available

now. unfortunately. But a wide variety of thermain.l Sensors are commonly atraﬂal?le,
and Ehey can easily be incorporated into an existing alarm system, r._)rett}; n:mch like
the sensors used for detecting intruders. Some thermal sensors mll require some
specialized support circuitry, usually in the form of a .mmpa;*atnr circuit for a con-
tinuous-range type sensor, and others can be wired dH“E'-CEl}:’ into t.he alarm system,
just like any other switching sensor. The support circuitry, if required, rarely needs
to be very complex or expensive.

A thermal sensor is generally any electronic device that produces some electri-
cal response to a detected change in temperature. Of course, if you get too loose with
this definition, almost any electronic component could qualify, if the temperature
changes sufficiently. Most capacitors will vary their value in response to the ambient
temperature. If a resistor is heated sufficiently, it also will change its value, perhaps
permanently. Any semuconductor device is always heat sensitive to some degree,
which is why heat sinks are frequently used to protect such components. A semicon-
ductor component will change its performance characteristics in response to changes
in temperature, and the delicate crystalline structure of the semiconductor can be
easily damaged or destroyed by over heating. Of course, a sensor that is destroyed by
the condition it is supposed to detect would hardly be practical or reliable.

A practical thermal sensor offers a predictable and repeatable (that is, nonde-

stru{:tix?) response to changes in the detected temperature. Of course, any elec-

temperature, but a practical thermal SENSOr can stand up to much higher tempera-
tures than most standard electronic components. The thermal sensor is unlikely to
be damaged unless it is actually engulfed by the fire, in which case, the damage to
the sensor is probably the least of your worries.

Thermal sensors are avaj ble as either continuous-range or switching devices.

here is the letter U* for temperature. or
that identifies the indicated compo-

for a thEmliEth‘ d SChematie symbol

v This is the standar
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A few schpmatit:s
: add an arrgw ¢ ugh
: W thro
% }rie_ thermistor S¥mbol tg indicate the

this really isn't necessary: because the to a1

temperature. cady implies the resistance varies with

results in a corresponding decrease in the thermustor resistance, and vice versa.

Not surprisingly, a PTC thermistor Operates in just the opposite way. You've
probably already guessed that PTC stands for positive temperature coefficient,
which means the device resistance is directly or positively correlated to the sensed
temperature. Therefore, increasing the temperature results in a corresponding in-
crease in the thermistor resistance, and vice versa.

For a variety of reasons that needn’t really be of concern, NTC thermistors are
much more common in practical use than are PTC thermistors. For that reason, fo-
cus just on NTC devices. Everything said about NTC thermistors here also will apply

to PTC thermistors if the resistance response is simply revel_ﬂsed. :
Thermistors come in a very wide range of shapes and sizes. A few typical body

types for thermistors are shown in Fig. 5-4. | . . .
Most standard thermistors are formed from special ceramie materials, which

function as semiconductors. Powdered me@ oxides (particularly 1;'1&11:::11;::5:15 ;igisases
manganese oxides) are often used to fabricate these cOmponents. X

- : o . wdered oxides are mixed together
other oxides might be mixed in as well. The po S HerealndaataaaaD

= " 1 ' H"d] bmdersm all .
with water and various electrically neu ic. A coating of silver, or occasionally

shaped as desired and fired into a solid ceram wliE 2 W
some other conductive metal, is placed over the ce | Leads

inani - ing, usually made of epoxy, glass,
then the assembly is enclosed in an insulating housing, us

: - eri ' e, as graphed in
& p]if‘ltisléal thermistor would be perfectly Linear U"'El’;;?t E;‘;’g:urfs? A topleak o
Fig. 5-5. Real-world components arep't nearly $0t13:i5 sh:nwn n Fig. 5.6, T8 : mems
tanﬁeftémperature e _prac; lfhaé Iigee;nlso:ﬁun depends on the design of the
curve, and the placement and size o1t
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54 Thermistors come ina very wide range of shapes and sizes.

Resistance

Temperature

5-5 An ideal thermistor would be

J'“rfl"_*r'[.] I ( W ite o "
lire range., ! y linear over its en

thermistor use e
carefully .Mecidh:opfl;ztibff?-mua.sur{am@_m applications, a thermistor must be very
For Usetn fire glarie : :; Inear as pu.'s.filh]f-,- over the desired measurement ran ge,
of some sort, and all tilat ;f: A u.mnmsm’_" 5 combined with a comparator circuif
alure is greater than Ui' IE:E Lhzrnet;f ierested in is whether or not the sensed temper-
| & presel trip poi (nearitaie L i
nificant issue in this application P point. Linearity is not generally a sig-

In selecting a thermistor for use in a fi

re Ell.’ aVELe o ’
specification is that the desired trip arm system, the only re

oy ally important
“boint temperature is well within

the rated oper-
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56 "This 15 a typle:
. B4 { 1||"|'.IIT'.|1 r"'il.'il.'rll'lu"l*f[p R
Lical thermistor, peratiire graph for a prac.

ational range of the device, This requirement will rarely e
ronments, when a Lemperature above al ' :
dicate trouble, and should trigger the
far as most thermistors Aare concernedd

a problem in home envi-
Jout 150 to 200°F would almost certainly n-
alarm. This is still 4 fairly low Lemperature as

Most commercial thermistors are rated by their nominal resistance at 26° Colsius
(about 77°1'). This nominal resistance is just an approximation exeept for specialized
(and expensive) high-precision devices. The higher this reference resistance 19, the
higher the effective temperature range of the thermistor will be (see the comparison
chart of Table 5-1).

Table 5-1, Comparision of the temperature/
resistance trip points for some typical thermistors

e e e e e e e

Temperature Reference resistance at 25°C

‘C F 100 1 kil 10 kS2 1 M{)
nl) HH 232 kEd 464 kL2 441 k2 -
q0 e B4 11.4 k2 135 k2 —
1 () 14 1654 4.2 kLl 47 .6 k2 —~
1() 5() |66 170k 188Kk 2238 K
at) K6 854 R4 H, I'J kil :f'?ﬁ 19}
Ol 122 475 425 4.80 k2 d':fiﬂ kfd
70 | HK 28,3 204 1.99 ki2 123 ki
( : 17,8 146 [0Sk 666K
) |94 . Ko 98 8 kD

110 240 - . e Tk

130 266 " e 748 K0
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. : i _or resistance remperature
Closely mﬁd v th::s t};{;{;;fﬁi?gﬁnﬁ;zg film that exhibits a positive
WM ﬁ;ﬁmm:pome_ Nickel and platinum are popular matenals for use
in RTDs. In fact, some technical literature refers specifically to PRTS, which are plat-
o mm ﬁﬁmﬁgﬁimtm sensor is the thermocouple. A thermo-
} U“pmmaw ;T,}v 4 resistive type, but if you're not to:;r particular about precise def-
initions, it could be loosely considered a sort of themu;tor. In any ways, the effgf:t
is the s:;ma If thermocouples and thermistors are not in the same immediate family,
thev are at least cousins. \ : _

‘The intricacies of the theory behind a thermocouples operation are a Lj"f on the
complicated side, but the physical construction of this dt‘:"ﬂ‘CE’ 1S _sunpl‘e—lts just a
junction of two different types of metal. This mismatched JUPTCHEII‘E will pmduc“e a
voltage that increases with the ambient temperature at the junction. A practical
thermocouple can be as simple as just two wires of different metals wound around
each nther. as shown in Fig. 5-7. In most practical thermocouples intended for long-
term use, the junction will be welded together for maximum reliability.

Mezal
A
/ 5.7

A practical thermocouple can be as
W simple as just two wires of
different metals wound around
each other.
Metal

B

A working thermocouple can be made from almost any pair of dissimilar metals.
b_ut, not surprismgly, some combinations work considerably better than others. par-
Gcularly In the areas of stability, linearity, and overall temperature range. Some
examples, as recognized by NIST (National Institute of Standards and Technology—
formerly the National Bureau of Standards) include:

* Chromel and alumel

* Chromel and constantan

* Copper and constantan

* Iron and constantan

* Nicrosil and nisil

Other effective thermocouples use various platinum alloys.

Thermocouples are more syi : :
home alarm systems, but the ttable to industrial and laboratory applications than

Thermal switches aiso arimf]+cem” be used for home systems.
B?ﬁmapp],m As' are available, and they are more directly suited to alarm

lame suggests, a thermal switch is a switch that is acti-

: EXCeplion rath ik
. , tions, th S er than the rule.
cal. The tnp-point lemperature needs ts Eeﬁt:?;g;np-mmt lEmperature isn't too eriti

:
e alarms, bt & Nouigh above the normal expected

ide a home, ynl
_ : » UTUESS somethi
There are some special case €xceptions, how

SR W o = . R ]
homes, the attic is usually not cooled. anqg o : er. E‘E‘r,.;f;n T}m ag;-cnndmoned

r 1 ] e % Lg umm 1 =
leemely ot 1!15}(19_ an atfic. In some climates, a lemperature of 130 to lziaiﬂfgﬂ'ﬁ
not be u.nusua_l inside an uninsulated attic, Becanse attics are normally used f maght
age, and aren't generally occupied mo : ar stor-

st of the time, they are a likely starti :
‘ ‘ ; y HNeY a likely starting point
for a fire. But such high normal attic temperatures could create some seﬁommfaise

alarm problems if a fire alarm thermal switch mounted in the attic

has a tri me
temperature of about 140 or 150°F. It is supposed to be a fire alarm &=

. ; not a hot sunny
day alarm. The solution is obvious enough. Use a thermal switch with a higher trip-

point temperature. Something between about 200 to 250°F should do nicely. Cer-
tainly you should avoid using a thermal switch with a trip point temperature much
higher than 300°F. This is not a reasonable temperature that should be expected in
a home under normal conditicns. In certain heavy industrial settings, temperatures
over 300°F might be only moderately warm, but you are concerned with home sys-
tems here, and people generally just don't live under such conditions.

Near a water heater is another place in the average home that reasonably calls
for a thermal switch because of the likelihood of a fire starting there. A switch near
a water heater requires a higher than normal trip-point temperature o avoid false
alarms. a.

You also might consider mounting a moderately high temperature (npping memml
switch over the stove. Don't mount it too close, or ordinary cm}?ing nu.ght bE{ 1‘:‘.~ off.

One of the simplest and most conunon types of thermal switch is sxm:l_ar in some
ways to the thermocouple. This switch also is used In most e%ectmmecha‘lufﬂl (:S e;l;—
posed to purely electronic) themmstmls for hﬁbegﬂidhtzl?lﬁ:nieﬂﬁmﬂm

Once again, there are two dissimilar Metdis, . s
but not quiti touching. Usually the metal will be in the form of strips, rather than ac

-~metimes both} of the metal Strips
tual wires. In an adjustable thermostat, one (or sometimes both;

: : sion of the coiled
will be coiled as shown in Fig. 5-8. Tightening or loosening the LENSIGR

strip will control the actual trip-pont teulper_dt;lrehl R
This thermal switch is based on the prncip o :‘hs eepansiaM S8l d’: lgit e
als, tend to expand as they are heated. Ordinarily, thi sligh |

2l 1 1 b hingl
. e s for aleptromechanical SWIE s G
unnoticed, but it is sufficient for ele £ onstraled by the Imereury inside an or

This expansion effect i1 most cle i extremele 1o melting point—so
: : ury is a melk: :
dinary thermometer. Mercury 1s a1 hUANS ould be an abnormal

: - eplidify at what 10 ; __
ARV aeY IALAAPIOY i S{E‘];ligmmn q liquid expands mere readily _f::nf
and unbearably cold temperature. At cold temperature , the mereury

. than a solid.
given increase of temperature than a
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In an adjustable thermostat, one

of the metal strips will be coiled
so that tightening or loosening
the tension of the coiled strip
will control the tnp-point

temperature.
Metal
B
= 559
= At cold temperatures, the
— mercury in a thermometer
—  contracts and takes up less space
= in its sealed tube.
mi=

tracts, and takes up less space in its sealed tube. It only reaches up to a fairly low

) EEer,
evel on the scale, as sh_o*fwf in Fig. 5-9. When the lemperature increases, the mer-
cury expands. Because it is in 2 sealed tube, the only way

—

e e S ———————

Me
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At high Lemperatures. the TEercury

a thermometer EXpands and takes
MOre space in its sealed tube. i

physical placement will cause the two metal strips to normally be separate, but to
touch each other if the temperature exceeds a specific trip-point value, as shown in
Fig. 5-11. If electrical terminals are connected to each of the metal strips, you have
a simple, but effective temperature-activated normally open switch. If the tempera-
ture is below the trip point, the switch contacts (the dissimilar metal strips) wll be
open, but if the temperature exceeds this critical value, the switch contacts will be
closed (the two metal strips touching).

Other types of thermal switches also are available, but are less common. Most
still operate on some variation of the expansion with temperature principle, although

in somewhat different ways.

Installing thermal sensors

rature sensor can be installed in much the same

ite r tempe (g £
Adhenmalswitchinh Qe for intrusion detection in a home alarm sys-

way as the more standard sensors used

o e coe in mind. ‘
fero; Thire aTe A CoUDIGGI SR pimst.su;?l;iﬁ:sltrio mount a thermal sensor high
First, as with a smoke detectet, 1.-jj] help prevent qccidental damage from any=

on a wall or on a ceiling. This location hildren. The most important reason for
one bumping into it and from curious ch thz;n the floar is that hot air rises and
mounting a thermal sensor closer to the ceiling mally increased tem-

s job i h out for abno
cold air falls. The thermal sensors job is to walc

) |. : -— 3
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When the trip-point temperature of 5
thermal switch is reached, the two
strips of dissimilar metals touch each
other, making electrical contact.

Circuit

mally warm, but it might be some time before the increased heat is detectable near
the floor level, especially if there are any cool drafts in the area.

Try to anticipate areas where fires are most likely Si

CHAPTER

Gas detectors

Dangerous gas leaks arent t
the results can be deadly, Some POISONous gases het
tinctive smell, but some of the most poisenous gas
tasteless. They can be suent, invisible killers. Even

ny'ght not be noticed until too late. unless someone is paying attention to the possi-
bility of a gas leak. Under most circumstances, a strange odor is likely to go unno-
ticed unless it is strong, especially if there are other smells In the area that could
mask that of the gas.

Gas leaks are relatively rare occurrences. When gas leaks happen, they are much
more likely to have disastrous results than most other comparable aceidents because
many gases can do considerable damage, or even cause death, before their presence
s detected. Often the presence of the poisonous gas is only detected after the fact,
from its effects. Obviously it is more than desirable to detect a gas leak before an ac-
cident happens. ‘

In adgipzion to directly poisonous effects, many gases that m_ight leak are highly
flammable or even potentially explosive. Again, the leaking gas is dﬂ IGO‘Dﬂ-EH only
discovered after the fact. The rubble in the aftermath of an explosion rmgl_u. reve'al
that gas must have been the culprit, but by then it’s clearly too late for the informa-
tion to help avert disaster. Sy s heat. & potenalEAATIC I Ea e

In any house that uses a gas stove or gas hea o PRNSS R

AR R S sibilitv. Even if there is no direct use of na £as
must be considered a rLc}l POSSIDLLE -any of the neighboring houses use natural gas,
the house, there might still be a I‘lS}.{. Itan;}- 0 Do i or bt AR
the odds are good that pipes carrying gas are

: . : - ‘ vicinity is at risk. .
main ruptures or leaks, anyone in the (ith ordinary horme gas use (heating

. I \
Many dangerous gases have nothing to d‘?’ F the deadliest conumon gases—car-
or C{mkh"lg) but come from other SOUrces. Unt{: 0 i from stored gasoline or alcohol
: - P g
bon monoxide—can be found in any ga flf_e- l?:::-li-.rhehe ventilation is POor Pmal:]lz
Tanderons in high concentratiol _ ~ve or basement, and
also can be dangerous in high ¢ nane tank in the garage
who like to m:n}? might keep a portable propane gk
: C

00 common in the average home, bt they can oceur and

ray their preserice with a dis-
€S are odorless, colorless. and
If the gas does have an odor, it
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ﬂﬁs too can leak dangerously. There are numerous other possibilities, of course. [t is
ol r gl 1S safe from gas leaks without very carefully cop.
foolish to assume any given home is

sidering all the factors and varables.

kB -
Deoxidizing gases

Most of the potentially dangerous gases that are likely to show up 1'11i [.‘hff”‘ home
are the type known as deoxidizing gases. As the name sugg_ests, a deoxidizing gas
is one that tends to reduce the amount of available oxygen in the area. Of course,
oxygen is vitally needed by your body. Oxygen deprivation that lasts more than a few
seconds can cause permanent damage, if not death.

A deoxadizing gas is one that is relatively unstable and tends to bond chemically
with any oxygen atoms it might encounter, even “stealing” them from other mole-
cules with weaker bonds. The stolen oxygen atoms help stabilize the gas by chang-
ing its chemical composition.

An example of a deoxidizing gas, how it works. and why it so dangerous. is car-
bon monoxide. As yvou know, vou breathe in oxygen from the surrounding atmos-
phere. When your body is through with the inhaled oxygen, the OXygen is combined
with carbon atoms to form carbon dioxide. which you exhale. The prefix di- means
fw0, S0 2 carbon dioxide molecule consists of one carbon atom bonded to two oxy-

gen atoms.

If there is just one UXygen atom to each carbon atom, the result IS carbon
monoxide, instead of carbon dioxide. (Mono- means one.) A carbon monoxide mol-
ecule has room for one more OXygen atom, and would be more stable with it [t will
Iry to complete itself by latching on to the first OXygen atom it can.

Carbon dioxide is a fairly stable compound. and jt acts as if it is functionally com-
Plete. It would be very difficult to force a carbon dioxide molecule to bond with a
third oxygen atom, and even if such a bond could be made, it would be

very weak and unstable. The excess OxXygen atom would drop off from
at the earliest Opportunity.

inherently
the molecule

1€ 0x) : 7 : carbon atoms. But in itself, breathing in
F‘arbc_m dioxide is not harmfyl. That’s a good thing, because you can’t avold breathing
In quite a bit_ef carbon dioxide, no matter how hard you might try not to. Every time
e to the nearby environment. Some of

L0 ungs the next time youy inhale. Ordinarily,
~ 15 Well designed to cope with it The only time you
: Some time in a small enclosed
exhale more and more carbon

the carbon dioyj - evenifithe oxygen jsn' really in short supply, but even in this case,
' ' in itself. Your lungs can

draw in just so much gy at at;
3 e - aume, If the
inhaled dlr, 1t's Bgong to take e are £€ amg
P more unts of SRR
:;nyt.g}fn"” the concentration o tm%nrtiig;:z NOrTnal, jeays fﬂfﬁl‘;"tﬁmﬁmim.:
€ 11n en r nﬂ“gh ' ; i
tfle carbon tﬁ?};gcli]e Al Lack of OXygen is biologj ; YOU Might not be ahje
| its o+ JUSE deting ag g pene -y BV angeroys O eotim it
tive harm on its own, Utral space filler, ang SNt doing any ag

cry differeny Situation, however. Carbon

Ould say that carbon mongxida mole-

achieve this ambition molecule, and wi 4o anything it ca to
What happens if you inh

any free oxygen molecules iy bﬁ{i m;nmcide molecules? They will grab
poses. If any carbon mongg; Gfdrgtuna_“‘%l‘? for biclogi -
atoms being carried by the red blood cells to vmnusream, ltf“'ﬂ] Steal the OXygen
therefore not receive the OXYgen they require for pmpmcéf_hodg which will
tively low concentrations, carbon monoxide can quickly take hold ;nrﬁmfs? tﬁte f;a-
functions. Particularly sensitive body parts. gu,:; ;ainfmﬁncégz :sﬂe;mualmﬂgﬁﬁ
dlj IV, . Within a matter of minutes, the entire body will
e.

= YOu have 3 ve
Complete. Yo

bon dioxide, acts as an actively PoIsonous gas. Because it is odorless, colorless, and
tasteless, a person cannot detect it directly, until the harmfil 0Xygen deprivation ef-
fects set in, and the presence of carbon monoxide (or some similar deoxidizing gas)
can be deduced. By then it might already be too late.

Other common deoxidizing gases include methane, propane, and hydrogen, as
well as fumes from gasoline or alcohol. Not all deoxidizing gases are equally power-
ful in their poisonous effects. It would take a significantly higher concentration of hy-
drogen (which oceurs naturally in the atmosphere) or alcohol vapursﬁto cause death
than carbon monoxide. However. the effects can be just as deadly: It just takes more

of certain deoxidizing gases than others to do the job.

The Taguchi gas sensor

iz are very dl if not impossible,
Because potentially deadly deoxidizing gases are wryﬂc:lg;tgtgon Smﬁons;il:es
to detect directly with your senses, an electronic alarm

- et e wce of
sense in areas at risk. A commonly used sensor device fqrtgiu%t.hlnwmurhmteceh
deoxidizing gases is the Taguchi gas sensor, often al*TE'I::S iR
nical literature, references to unspecified gas detec

| gas Sensor. : , up of a combination of
the Taguchi gas ot or is a semiconductor device made up terials respond
The Taguchu gas 5€nsor 151 d ferric oxide. These ma

N-type metal oxides, such as Hn, Z0& the concentration of the deox-

Ty jeoxidizing gas. AS the is decreas-
Flectrically in the presence of a (8 e sensing material decreases. This

T i ‘.[.h ; ; . : 1.
diz ing gas nereases, the FESISITC?I-?}[ it i o ; 3 ter or sthel
In 1 s ilv he elec nicall; “lu'EdeﬂE

g resistance can easﬂ}
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continuous Jevel indication device or circuit. Alternately, and more appropriately for
discussion purposes, the varying resistance of a TGS can be used to control the in-
of some sort, When the monitored resistance he-

jﬂl voltage 10 a comparator circuit

comes lower than some preset calibration level (that is, when the detected

concentration of the deoxidizing gas exceeds safe lirits ), the comparator circuit can
_ trigger an alarm, alerting any occupants in the area to the dangerous condition.

The internal resistance of the Taguchi gas sensor is normally very high. In the
presence of a deoxidizing gas, the resistance of the Taguchi gas sensor is propor-
tionately reduced. The higher the gas concentration, the lower the resistance. The
response of the Taguchi gas sensor is not instantaneous, because a chemical reaction
is involved. |t takes a few munutes for the sensor to stabilize to its normal high resis-
m sra:;e after power is first applied, or after a detected concentration of deoxi-
dizing gas is removed. Typically a wait of about 5 to 10 minutes is required for the
Taguichi gas sensor to clear and stabilize, before any further readings '

A, DEIOTE Lner readings can be accuy-

A wide vanety of gas-sensing applications can be accornmodated by the Taguchi
gas sensor, thanks 1o its wide operational range and high sensitivity This davice s
Sense tny concentrations of a deoxidizing gas. o Rt o e

o Zing gas, on the order of just a few ppm (parts
per mﬂbﬂﬂl ) ut it alm-(:an_funmrm reliably under very high concentration conditions
m. ?:i inside an dJ.JT.f}l’I"HJhﬂ'E exhaust pipe for a pollution-emission control r:;vr*»;l,r:rn- B
. power requirements for a Taguchi gas sensor also are conveniently low, A ty
ical Taguchi gas sensor can be operated with about 1V (vols il

- - 2 T ALE aby voits ), and will consume a i
tle less thar half an £ , and will consume a lit-
dl”l.’f:rﬁ' i el R 3= . ' ’
1.2V.) The current r:rmswnptjii :{ : frﬁ ?—nmmr'p‘f”f-")- (Some units are specified for
= 2] 8 : i C a ‘ v - 3 - v - ! i
devices in use today. but it is ";ﬂl far ; it ugh compared to many other semiconductor
r ' : 5 ar iromm excessive 1] 3 it r .
Bas sensors designed Lo consume less current wij? - rnr]';‘; ubtedly improved Taguchi
= . =D WA AR eventuallv appea Ty

Battery life for 2 Taguchi gac « ; v appear on the market,
power is used, the g :h] e S will be only moderately good, but if ac
_ -, M€ power consumption would be virtu: i i ; |
would have 1o run about 200 € virtually negligible. The circuif

2k u : } hours (almost three months) to use reh J/l : _”
hour—the smallest unit TN J18) Lo use ne kilowatt
SOBt ek € it add i?ul?:a;iﬂ be indicated on a standard home power meter. In
could use rechargeable baty . j;jﬂ 4 ety or twa to the monthly electric bill. You
would % ey J’dﬂ}‘.’-l_,lp power ff.:f A gas-cletocti - : .
pﬂfbahl}'l‘)@unnw-mﬁ% cwertill ; gas-detection alarm, but Lhis
unlikely to coine ecessary overkill in most home situyati Ry AT
€1y to Eﬂiﬂm-fj‘? “‘Tth a I‘){JWF:r fﬂ-”urf' - ILUALIONS., A ga,‘:; “fﬂ.k 15 h]gj—ljy
ac power in the home is cut off ﬁ- - 25 th‘:" bernporary lack of gas protection if
wmm 5 : I S01NE Feason 1s U”]H{f‘l‘ to he - 2 ot :
an irtruder alarm or i 1Y L0 De a serious risk. unlike
M& _ - . rh.‘f fiari{ ogg - I, '
power would b . ness and other effects of : _
’ e a decided advanta - ither effects of a loss
erately disrupt the Power Lo homes th AP Ml
= . OINes they intenic ;
g:mm be considered somewhat highe 410 xob before going in. The risk of in-
 Witrusion detection alarm circuits d.ri =T [.h:;n normal during 4 loss of ac power, 6o
can often ing Ao AALS are needed more than e = 0%
power WILErTUpt ac power before it is d re than ever. An electrical fire
| Oulage is caused by . elected by the fire alarm «
a short Gircuit sormew = dlartn system. If the

box, or a lightriing strike, there i a fair] o o the house, a failure in the
| | Y £00d chance a fire might be started

 this nes UP I8 essentis
1 M doesn’t really apply to emja ; “fitial ffﬂ' fire and intrusion alarms. bt
: ‘dE AlTNS Or

, and many burglars delib-

TI'IF,I‘F:‘ have h.er:n several different 4
r:mrmnerc:ally avallable devices of ghie 81805 for Taguens gas
Taguchi gas sensor has two i :r;j £ pe fﬂﬂﬂWam’mn SEnsors, hut most
ﬂl_].tf.fl}l' se:i_r;tirm. Although the mr"“:: t,{-,:i;w}med Sef_:tjm__anmlm The standarq
section, either section is bidirectional iy interchanged with
through each section in either directi, :nd onpolarized. Blectrieal currens w@m
) =CHOTL

Most Taguchi gas s
! N1 248 sensors ha : \
ke ; r-y:? hd.ve_ai OF 6 pins, and are desi i fit ;
- S0ckel, making installation wnw'_,g'“‘d( s fit into a standard
ANvenient. (One or thr
Une ee of the

socket pins are left unused )

Because the Taguchi gz :
> Taguchi gas sensor is not 4 cormumonty used elect
=0 electronic ¢

Il has not _‘_I,P'F:T hF:F:rl ?-L')":iig[tr:rj a4 fu”.v. Et;iﬂdﬂl"di;zmj ;
!ll,.eratljrr: dealing with the Tagur;r;i dag E;F'nfr-r; _Schf"rmm symbol. Most technical
indicating its input and output @e:_-'iirjns'a;d flrb&? Sm“fla‘_' symbols for this device,
schematic symbols that have been used to rer IF Tesistive nature. Some typical
shown in Fig. 6-1. ) represent the Taguchi gas sensor are

6-1

These are some typical schematic
syrbols used to represent the
Taguchi gas sensor.

Response of the Taguchi gas sensor is reasonably linear, even over ils wide op-
acteristic makes this device well suited for metenng and
Most gas meter eircuits built around the Taguchi gas sen-

sor use this device as part of a Wheatstone bridge network.
In an alarm system, you only need a simpie yes/no type response, so the alarm

can be activated when the detected concentration of deoxidizing gas e:fcee_ds?spe*
cific, preset level. Because the Taguchi gas sensor is primartly resistﬂg ,_m st
sponse, the voltage drop across its output section can hf: used as the mnablm
of a comparator circuit. A fixed reference voltage that is equivalent to the

te the sensor for almost any

1 : : ) 1 : libra
eritical trip point can be selected or adjusted 1o ca .
vel of deoxidizing gases i the monitored area. e
gularly reliable, with an expected lifespan

erational range. This char
measurement applications.

desired concentration le
The Taguchi gas sensor 1S sin
least several years.

Gas sensor circuits | s
in Fig, 6-2. This device Hﬂm‘”m"m

i a1 gas meter circuit is ShOWT! R
A typical gas meter cir o Despite i1 simplicity, it can be

cireuit, with nothing cormplex of
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&2 This is s fainly roecal @ss meter oot

accurate. ¥ hagh precision comperents (especially low tolerance resistors) are used
5 ot the cires

In this circuit. only one of the Taguchi B85S Sensor mtemnal sections is used. The
Bosninal ceipar section (between pins 3 and 4) is deliberately shorted out. Do not
OmE the conpections 1o pins 3 and £ however ARhough this section of the TGS

doesrt appear to be doing anything st all it is necessary for the correct operation of
the sensor. Fortunately, vou don reed to £0 inio the technical details of what goes

wakhin the Taguchs gas sensor Treat it as 2 biack box. In effect, the Taguchi gas; n-
?EMma simple two-lead resistor (between pins 1 and 2), whose re-
mmm the cancentration of decxidizing gas in the immediate Vicinity.
llltwu:& SencEniTation of deoxidizing gas detected. the lower the resistance
Setwee s 1 and 2 will be. (The resistance between pins 3 and 4 wil be similarly
m‘m hﬁm&ﬁmw Consequence in this circuit.) Pins 1 and
Zare nompolarized. which means they can be reversed without altering the operation

resseor B3, and diodes D through D3 form a simple, but effec-

| mﬂemtﬁﬁaﬁe&\}pm the three series

transstor base-emitier Rinction results in the

| £as sensor. The trensistor also amplifies

%mwvmgﬂsmm&HWﬁﬁmmw—

. reastm R1 and R2. Notice that K2 is ac-

F R permits M1 of the crcuit. A

H8 PR, Or any other convenient units can be made for
et BMmmm

pipe), desensitize the meter by placing 2 <
e s T 3 shage
Fig. 6-3. e .

Because of the War the Taoads

\ M _ &Ses, there »
necessary to wait about 5 o 10 minutes before an o UsS 2 WmetEr crcull R s
e - - . e = & = — L ti\ = ] —{"H i: .
Sunilardy, if the Taguchi gas sensor IS exposed 1o 2 ba mm:m
. | TR W & Pagh conceniration 28s % Wl

- - — - - ¥ - - = 3 i =
take several nunutes O GE8iT &30 oive s
L .- 4
been removed from the ares
P e . s - ™
ITus crcunt can potentialy

calibration can be extremely tricky. Fo rrecise calbration. R is nev .
the Taguchi gas sensor to exactly known concentrations of deoxidizing s In &IJ =5
ton to the difficulty and expense of S precse uantites, there so R the e
ger af human expaosure to the gas ssmples.

For a crude form of calibration tning a drop of gasoline pear the Tagachs @S
sensor. Unce the sensor and the circuit stahifise adiust the meter for a Bl ool
ing VRa potentiometer R2. Because the unit is not calibrated 1o & known guntits: the
scale should be marked off in convenient, but vagee, units rather than direct o
readings. A scale divided into three sections bbelied SAFE. QUESTIONARLE and
DANGER, as shown in Fig 64 & 2 practical choice. Keep i 3ind that the civaingt

points between these aress is wague and Imprecise. Because you have 50 90 Soime

ROt e
TN ISt appiying power o

s ol i s meter canbe
&4 A converaen soade OragR

khelled as showh

dvided PO TrCe SCORS B




| k. it’s best to err on the conservative side. The safe range should be rather
narrow, at the low end of the meter scale, and the quesl-jmablg area should be large,
Begin the danger region at a slightly lower point than you think is fruly dangerous
It's much better to be safe than sorry.

In home alarm systems, a calibrated measurement is unlikely to be necessary, or
even desirable. You just want a simple yes/no response to trigger the alarm if there g
‘any unusual increase in the concentration of deoxidizing gas in the monitored aregy.
In essence, what you need is a type of gas-operated switch. The Taguchi gas sensor
readily adapts to this application as well, and the calibration procedure is much sim-
pler and more reliable.

The first gas alarm circuit, shown in Fig. 6-5, is basically just a simple modifica.-
tion of the gas meter circuit of Fig. 6-2. Instead of driving a meter, the output from
the gas-detection circuitry is used as the input to a simple voltage comparator. The
reference voltage, and therefore the sensitivity trip-point of the circuit is adjusted
via potentiometer R2. Ordinarily, the output of the comparator is LOW, near ground
potential. This LOW looks like an open switch to the central control box. When the
deoxidizing gas concentration exceeds the preset limit, the comparator output goes
HIGH, which the alarm system considers a closed switch. The circuit. in other words,
functions as a NO (normally open) sensor in the alarm system.

R1 R2 K1

D1
S
D2 +—T
D3 D4 A
= T 7

: d concentrat;
poten_tlal trouble. Adjust the ca]ibr:ttil:aar?s:n{;f dlﬂﬂxidiﬁnggases
: 0L (R2) for mip

Resistance

Time

6-6 Typical resistance versus time graph for a Taguchi gas sensor.

Slowly increase the sensitivity until the alarm sounds. St.qp_ il}creasing t‘he sensi-
tivity immediately and disable the alarm. Decrease the senmtmt.y cuntrc:is setting
just slightly. Reactivate the alarm to ensure that it wont g0 off again. That's t;ll thf:;e
is to it. The gas sensor is calibrated so any increase In deoxidizing gases in the mo

itored area will trigger the alarm. Tufi 2 i Ses

A more sophisticated gas sensor alarm ircuit1s shown u::ll Et?gfeﬁ;: aggi?:; |
circuit is a bit more complex than the other c;rc‘mtg ;;:re&extltla;c o :CD}H b valpartsue&
list is given in Table 6-1. There is roorm for variation in most of the ¢

f circuit operation.
but pay careful attention to the fq + In ;w i s aply/COnRLIE
Most of the components in this eirc

: 1.2 V source, but
) ; T be powered directly by a ,
flsfiang: The Lasiogened pbitd C;:SS 1t c?m actually be more economical and ef-

thisie el ingonvenient 08 direct current) supply voltage and use this cir-

ficient to start with a 12 Vde (oIt ple resistive voltage-divider string could be

: S ge, a sim ilv consume more
cuit to reduce the power. Of COUISE, -« would necessarily :
ps across the resistors mical design ap-

used, but the voltage dro SN egorb on Genld
power than the sensor circui, which is hardly an eleg

proach.

llowing descriptio
uit are devote




1C1 is a standard £ee o
b trmer Chip, Wired |

ol narrow-widfh Pulses, which s
IFUHI I"”H[l wh“h Fj]'[{i rn-,q“{. A1 GV {h th{'

and capacitor C1, Theye
ble efficiency,

Capacitor 02 ig neluded i the eire
that could conceivably crg oy

ity aftahie MMitxdes
HCY 18 de heh it 4 e
| Yis ¢ r,tnrmlm:rj by the b
S TO0Mm for Considery :

4 ligt haye beor Seloctog

Wit simply 1 |
| . D up from Jegy > PTEVEnt any ingtabiy _
pin (pin 5) floating. Such Probiems Jn‘-*"*’lng the chip' unused contro vgwgpmnﬁ:’lﬁlﬁ

s BEH time prgesy :
ol the :}: Jllfulir_r, but a JFIIHII}]p (.01 UF dise aparitorts BT rare in mest practical yge
any probable :EIRSFFHVEIH!]” from unusal bt iy .L \ferry r;heap INSUrance against
exact value of this capacitor ia not H?hf'«fﬂn[ (0 r'irr*;li:ﬂmmﬂﬁi Stab‘m? problems. The

ested 0.01 pl value ig «f -Op€ration in
X . .l | HE value ig simply the standard recormmenden ny way. The sug-
it availability., “AkG value, based primarily on

Almost any PNP mediurm. JOWeET tfanaia

It might be necessary to do !-:IHHI{' ::-'rj?r"ral:.t::z‘:rr:;lﬂ?rj;‘k nefor Ql in this circuit,
some specific transistors to get the most effio; Mo ik nfmmr i foy

AR e _ nost efficient power transfer. Again, the differ-

I ences should be slight, and the recommended value given in the parts lir:t hould b
close enough, but a perfectionist might find some ffif;m ey should be
k Diode D1 provides a litt]e simple voltage regulation for the sf:ns;orﬁtnkamid false
signals due to any possible supply voltage fluctuations. Hy using narrm;.r-wddth r:uiser;
Lo power the sensor, the actual power consumed by the circuit as a whole can be re-
6-7 This gas sensor alarm circuit is somewhat more sophisticated than the one duced by as much as 80%. This approaciiisa very elficient way 1o power the Taguel

shown in Fig 6-5. r gas SeNSor.

The rest of the circuit is straightforward. Notice that once again pins 3 and 4 are
shorted together, Ping 1 and 2 are nonpolarized and interchiangeable. (The same is
true for pins 3 and 4, of course.)

The output section of the Taguchi gas sensor is part of a voltage divider string.
The voltage fed through diode D2 to the relay coil will vary in dccordance (o tht? CON-
centration of deoxidizing gas detected by the Taguchi gas sensor and the setting of

8

Table 6-1. Suggested parts list
for the gas alarm circuit of Fig. 6-7

e e i,

TGS Taguchi gas sensor 2 sensitivity/calibration control R7. When a :au[ﬁ‘men_t current [‘Jﬂﬁﬁf‘ﬂ tgéﬂl:li; ﬂ::: :Sil:
IC] o005 timer | relay, it will be activated. Either the NO or NG switch contacts can -

Wl PNP transistor (Radio Shack 82026 alimilae : the rest of the alarm system. T e 4 jriate. For

D1 001 dlnge f_..imumhd k RSZ026 or gimilar) .! In some applications, a purely ||'Ji?i{] alarm Lndir,it:r?r; ;tﬁf&?jﬂ&iﬂﬁiﬁmﬁi

C] 01 pF (microfarad) capacitor [ this application, the output circuit nflth,LS gug ,HEHSI*H[L{; rated SCR. A sufficient gate

e .01 wF capacitor ! 6-8. Here the output control device 1s an apg m:][m Egms used, a local reset switch

Relay signal will turn on the SCR, sounding thu_alﬂzll'ﬂ (ﬁ; breaking the cathode-to-anode

) 120k Ckilohrm) v w (watt) 5% resistor must be used to permit the SCK [[.J he turne L". | [}1 stop the alarm from Sﬂl}"dmg

10, YW 5% resistor current flow). Breaking the flow 15 e nnlyr': ‘f}nq;}r restabilize five to ten munutes

<7082 (ohm) % W 5% resistor once it has been triggered. Let the ’[‘up:uchl gas I:E‘[ﬂ or you might get a quick false

120 2 YU W 5% resistor after clearing the air before reactivating the a e lstabmzcd' later false alarmms are

: maonchi gas Sensor
% alarm indication. Once the aguchl g
k€2 poLentiometor

. ' nL the safme a5 for the
'GAS 0T ely. : onsor circuit is much
LXEY % W 5% resistor reasonably unlikely for Lhis gas Sensor

Kl
Rl
2
R3
R4
ﬁ 2200 %W 5% resistor
g inimui sensitivity be-

Y% & o st rocedure : rol (R2) for 0 ) -
AT LYW 5% resisto I'he calibration pr o alibration control '+ he Taguchi gay s¢
s piliiinis oxAmRIe A:]ﬂ:;‘{ [{!']i:':{";:i! Wait b or 10 minutes to gi
I fore applying power Lo UE GHREEE




T Wby e, LR

Buzzer

71

R9
Cl —~ 1 3] 3.3 k()
RB (R
C2 —~
TR .’_JL'-' i

R7

77

6-8 This modification of the gas alarm circuit of Fig. 6-7 permits a completely lo-
cally controlled alarm.

SOr time to stabilize to the atmospheric conditions and to get a meaningful reading.
Nuw, sli;wiy increase the sensitivity until the alarm sounds. Stop increasing the sen-

: _ \ the alarm. Decrease the sensitivity control setting
Just slightly. Reactivate the alarm to ensure that it won't go off again. That's all there

{Is toit. The gas sensor is calibrated so dny increase in deoxidizing gases in the mon-
1tored area will trigger the alarm.

T?IE required and appropriate sensitivity for a
what is expected in the protected area. Inside the house, near a gas stove or heater,
‘fufr ?xamplﬂ_:, maximum sensitivity is called for. It is reasonable to consider any deox-
Idmng gas in th'e'area to be too much. However, in a garage, it would be impossible
0 avoid all gasoline fumes, especially if there right be periods of poor ventilation.

£as sensor depends a lot on just

deoxjdi:zing gases might be anticipated,
] E}EOO_CI Idea to add a little automation to
Ivation signal to the alarm system, the out-

& Event of an accident, it might pe
the system. In addition o sending an act

put of the gas sensor also

air conditioner to clear the Matically gwi | |
Because of the fa; t{any dangeroys Venitllation fan or

1 SE Ch&n m'
Fiﬂbﬂt;lﬁ’ ‘g““ll{dﬂr;« be suitable for the g svnsngreeli:ru;;;{;r tth © Taguehi gas sensor. it
alion a1 DACK 01T o1V ite own) You cantde o = 0 tum the a1 e
tem after a preset : ld use timer to sh 'omated venti

wasted power and wear and tear on the fan » €XCEDT perhaps a little




