Popular Electronics

"WORLD'S LARGEST. SELLING ELECTRONICS MAGAZINE ~ AUGUST 1979 /$1.25

New, Exciting Low-Cost Projects

® For Joggers: Electronic Pedometer

@ For Motorists: Low-Fuel Warning Buzzer

® For Boating: Portable Gas-Leak Meter

@ For Basements: Sump Pump Switch/Alarm
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By Cass Lewart

s Portable gas leak meter
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OXIC and explosive gases are an

ever-present danger in our mod-
ern society. They include natural gas,
propane, fuel vapors, and invisible and
odorless carbon monoxide.

The ultra-sensitive gas-leak detector
presented here indicates the quantita-
tive presence of these gases and en-
ables one to track down and pinpoint the
source of a gas leak by observing the
unit's meter indication. Moreover, itis a
portable, battery-powered model for use
in boats, automobiles, at campsites, or
in any other location where ac power is
nol available. (An ac-operated noxious
gas detector with an audible alarm for
preset gas levels was described in a
project that appeared in POPULAR ELEC-
TRONIGS, August 1976.)

Circuit Operation. The gas sensor,
GS1in Fig. 1, consists of an electrically
heated tin-oxide pellet that changes re-
sigtance when exposed to carbon mo-
noxide, hydrogen, propane, alcohol,
gasoline vapor, and other oxygen-
reducing gases. Power for the circuit
can be obtained from either six D cells,
preferably rechargeable, connected in
series or from an optional 9-volt battery
eliminator. Regulator IC1 reduces the
available 9-volt leve! to the 5 volts re-
quired by the circuit. Optional LED1 is a
9-volt power-on indicator.

Current from the regulator heats gas
sensor GS51's semiconductor pellet. The
sensor, A4, R7, and R8 are arranged in
a bridge configuration. The nullindicator
consists of M7 and A6, while D1 and D2

serve as protection for M71. Qverall cir-
cuit sensitivity is determined by the val-
ue of resistor A5, while 52 provides a
BATT. TEST function.

Once the bridge is balanced, by NuLL
potentiometer A8, any change in the re-
sistance of GS1 will create an unbal-
anced condition. When this occurs, the
meter's pointer swings up-scale, by an
amount proportional to the change in ra-
sistance of G51.

Construction. With the exception of
GS1, J1, M1, B1. R8, 51, and 52, the
circuit can be assembled on a piece of
perforated board. Select an enclosure
large enough to accommodate the
board and all off-board components, in-
cluding B1 and its holder.
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Mount the meter movement on one
side of the enclosure's front panel, the
remaining ofi-board components (ex-
cept B1 and J7) on the other side of the
panel. The battery holder and optional
battery-eliminator/charger jack J71 are
best mounted on the rear wall of Lhe en-

PARTS LIST

Bi —Six T cells in series

121,032 —Germanivm dinde (IN33A or sini-
liar

GS1—Masdel B12 gas sensor

IC1—5-valhl regulutor  (Radio
- 1710 o sinalarg

11 Normally  closed suniature phone ack
{Radic Shack No, 274-281 or similan)

LES - Redd light emitring dile

M1-—5-pA meter (Radie Shack Mo, 22-051
Nuo substitute)

R1— 10tH3-phm, Pa-W, 1% resistor

R2 - 22000000, Y2- W, 1D resistor

R3IRT 4700-ohm, Y2-W. 10% resistor

R4— 1 5.060-0hm, Y2- W, 10% renisior

RS—2T00-ohin, Y- W, 109 resistor

Rb—22HEnhim, V2-W, 10% resistor

RY- - 10000 0hm linear potenbometer

S —8pst swilch

S pde swiich

Mise - F-pin mnniure abe sockel: hallery
hokder: enclosure: Y-voll de caleulaine-ly pe

Shack No

ue asdapler (ophonall, machime hardware.
Isorhup wire: selder: eic
* Availahle Tor 7. 50 postpaid From Southwesi
Pechoical Prodducts Pept., PE-2, 219 W,
Riutpaendy , San Antonio, TX TR216
closure. \f desired, GS1 can be mounted
either directly on the fronl panel or in a
separate housing. lhe jatter fitted with a
cable to connect it to the main enclo-
sure. The sensor itself takes a miniature
7-pin tube socket
Afier the project ts assembled, install
a fresh set of D cells in the battery hold-

er, sel S1 to ON and S2 to BATT. TEST,

and make a note of the point on the me-
ler's scale at which the pointer comes to
rest. Turn off the power and carefully re-
move the cover from the meter's face.
Use a felt marker to identify the battery-

test point on the meter's scale.
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S2to ARUN and, in a neutral atmosphere,
adjust NuLL control A8 until the meter in-
dicates zero. Now, place a drop of al-
cohol or gasoline on a finger and ap-
proach the sensor. The meter pointer

should swing up-scale. Move the finger

away from the sensor; it will take a min-
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Flig. 1. The gus sensor forms one arm af a Wheaistone bridge.
Pins 1, 2and 3 cun be intevehanged with pins 4, 5and 6,
Onee bridge is balanced by RE, o change iy resistance

of GS1 will caiise meter pointer to swing upscale,

Operation. Set S1 1o oN and allow lhe
sensor to heat up for about two minutes.
Set 52 to BATT. TEST and check thal suf-
ficienl vollage is available from the bat-
tery. {A sel of fresh D cells will last aboul
20 hours. An external 9-voll batlery-
eliminator/charger can be used.)

After lhe sensor has warmed up, sel

ule or 50 for the sensor to settle back for
the nexl measurement. Readjustment of
R8 may be necessary occasionally. If
setling time is too long, change A7 to
1000 ohms.

When looking for a gas leak, note lo-
cations where the meler swings up-
scale to parrow down the location, <






