Construction Project

Portable Gas Detector
.. . It Can Save Your Life!

Easy-to-build project gives bargraph indication of
concentrations of toxic gases and organic solvents

By Larry D. Gray

ave you ever thought you

smelled gas and wished you

had a way to check out your
suspicion? Do you need to efficiently
check the carburetor air-to-fuel mix-
ture in your car but cannot justify
spending the big bucks for a profes-
sional analyzer? Well, with the Por-
table Gas Detector described here,
you can do both—and the project
will cost you only about $35 to build.
To top it all off, you can use the De-
tector as an alcohol breath analyzer.

About the Circuit

At the heart of the gas detector’s cir-
cuit is a Figaro 812 solid-state gas-
sensor device (GS/ in Fig. 1). The
sensor uses n-type SnO,, the re-
sistance of which decreases with an
increase in concentration of gas. The
812 has a high sensitivity to toxic
gases and organic solvents. Hence,
GS|1 can sense very small concentra-
tions of carbon monoxide and al-
cohol. Although it is not as sensitive
to hydrocarbon products, like natu-
ral gas, it still gives good results.
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PARTS LIST

B1—Four 1.5-volt AA cellsin series (see
text)

GS1—Figaro 812 gas sensor

IC1—LM3914 dot/bargraph display
driver

LED1—Green 3-mm light emitting
diode

LED2 thru LED11—Red 3-mm light-
emitting diode

R1,R2—1000-ohm,
tolerance resistor

R3—470-ohm, Ys-watt, 10% tolerance
resistor

S1—Spst toggle or slide switch

Vs-watt, 10%

Misc.—4% " x2V2"x 14" plastic box;
pc board or perforated board and
solder posts; four-cell AA battery
holder; chassis-mount seven-pin
miniature tube socket; machine hard-
ware; hookup wire; solder; etc.

Note: The following are available from
QDI Inc., P.O. Box 205, West Union,
OH 45693: Figaro 812 gas sensor for
$14.95; etched and drilled pc board for
$6.95; complete kit of all board-mount-
ed parts, including GS1, tube socket
and pc board but not plastic case, for
$29.95. Please include $3.00 for postage
and handling.

Fig. 1. Circuitry for Gas Detector is very simple. Most of the work is done by
gas sensor GS1; ICI and LED?2 through LEDI1 form the display.
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Since GSI does all the work in this
circuit, the only other items needed
are the components that make up the
eye-catching bargraph light-emitting
diode display. Consequently, the cir-
cuit is quite simple. The LM3914
voltage comparator used for IC! is
all that is needed to sequentially drive
the display consisting of LED2
through LEDI 1.

Contained inside the LM3914 are
10 comparators. The first compara-
tor is referenced 0.12 volt above
ground. Each successive comparator
is then referenced another 0.12 volt
above the previous one. With this ar-
rangement, an input of 1.2 voltsis re-
quired for a full-scale display indica-
tion in which all 10 LEDs that make
up the bargraph display are lit. Cur-
rent through the display is controlled
by R2. The 1000-ohm value specified
for this resistor limits the current
through the 10 LEDs to 10 mA.

Gas sensor GS! and resistor R/
form a voltage divider that limits the
maximum voltage delivered to /C! to
1.2 volts. When the sensor is exposed
to air, its resistance is relatively high
(about 50,000 ohms), and very little
voltage (0.08 volt) is applied to the
LM3914. As a combustible or toxic
gas passes over the sensitive surface
of GSI, sensor resistance drops, in-
creasing the voltage dropped across
R1. In turn, this causes /C/ to light
one or more display LEDs, the num-
ber being lit increasing as the voltage
increases. The more combustible or
toxic the gas, the lower the resistance
of GSI and the greater the number of
LEDs that light.

To avoid confusion, a green LED
is used for LEDI to indicate when
power is on. Resistor R3 serves as a
current limiter for this LED.

Power for the circuit is supplied by
B1, which consists of four AA cellsin
series. While any type of AA cell can
be used to power the project, alkaline
cells are recommended if you expect
to obtain reasonably long operating
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Fig. 2. Actual-size etching-and-drilling guide is at left; components-place-
ment diagram at right gives complete board assembly details.

erable current, though the rest of the
circuit draws very little.

Construction

Owing to the simplicity of the circuit,
you can use either a printed-circuit
board or a perforated board and
solder posts for assembly. If you de-
cide to fabricate your own pc board,
use the actual-size etching-and-drill-
ing guide shown in Fig. 2. Whether
you choose pc or perforated board
construction, the components-place-
ment guide, also in Fig. 2, should be
used. It is not necessary (or advis-
able) to install /C/! in a socket.

Gas sensor GS/ plugs into a seven-
pin miniature tube socket and, there-
fore, presents no problems with re-
gard to indexing during installation.
Wiring details for this socket are
shown in Fig. 3.

Once the circuit has been assem-
bled, it can be temporarily connected
to the battery supply and tested be-
fore final assembly. Before proceed-
ing to testing, however, machine the
plastic box in which the project is to
be housed to accommodate the bat-

{BOTTOM VIEW)

Fig. 3. Wire the gas sensor’s socket as
shown here; match the lettered points
to the same points in Fig. 2.

tery holder on the floor of the box,
the gas sensor (in its socket) to the top
end, and the circuit board and power
switch to the cover. Note that the cir-
cuit board mounts to the lid with no
hardware. Instead, a single column
of 11 holes into which the domes of
the LEDs plug is sufficient to hold
the assembly in place. Of course, the
holes should be just large enough to
provide a snug—not force—fit. If
you wish, however, you can apply a
small drop of clear plastic cement to

life, since GSI’s heater draws consid- (Continued on page 87) '
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