CURB “FUELISHNESS”’

with the

Automotive Economelter
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Solid-state vacuum gauge monitors
gas consumption and driving habits

BY BILL GREEN

OOR DRIVING habits can reduce

fuel economy by up to 50% regard-
less of how well-tuned and maintained
the vehicle. In the era of high-cost
energy and shortages, you want to get
as much as possible from every drop of
fuel your car burns. One good way to do
this is by using a device such as the
Econometer described here. It constant-
ly and accurately monitors the relative
fuel consumption of your car so that you
can adjust your driving technique ac-
cordingly.

The Econometer is an electronic de-
vice that keeps tabs on intake-manifold
vacuum. It has a display consisting of a
row of eight LEDs. At idle, four or five
LEDs normally glow. With your vehicle in
motion, more or fewer LEDs glow, the
maximum number (high vacuum) corre-
sponding to high engine rpm and a small
throttle opening and the minimum in-
dicating low rpm and open throttle. High
vacuum conditions give maximum fuel
economy.

You will not be able to maintain high
vacuum under all driving conditions.
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Naturally, accelerating from a standing
start, driving up a steep grade, or
hauling a heavy load all take more fuel
than cruising on a level surface with a
light load. But by observing the Econom-
eter, you will be able to avoid using more
throttle than necessary for any condi-
tions, thereby saving fuel.

About the Circuit. The simple circuit of
the Econometer is shown schematically
in Fig. 1. The vacuum transducer, a
proprietary device manufactured by Al-
pha Electronics, receives power from
5-volt regulator /C2 through current-
limiting resistor A7. The output signal
from the transducer is developed across
R2, which is also connected to the
stable 5-volt source.

The transducer mounts in the vacuum
line from the carburetor. lts electrical
output across RZ2 varies from 0.3 to 1
volt, depending on instantaneous mani-
fold pressure. This voltage is applied to
10-step analog detector IC1,

The new integrated circuit used for
IC1 contains 10 comparators and a

reference-voltage network that detects
the level of the .analog signal at the
input. Each comparator drives an open-
collector transistor that is capable of
sinking 40 mA at 32 volts. Since the
comparators are arranged in a “totem
pole,” as input signal levei increases,
the LEDs light in succession. Potentiom-
eter A3 provides a means for setting the
operating thresholds.

Construction. Because of the simplici-
ty and noncritical demands of the circuit,
any convenient board-type method of
assembly —Wire Wrap, point-to-point on
perforated board, or printed-circuit
board—can be used. An actual-size
etching-and-drilling guide for a pc board
is shown in Fig. 2.

Mount the LEDs with their tops flush
and their bottoms about "' (6.2 mm)
above the surface of the board, carefully
observing polarity during installation.
Then install the single jumper and two
ICs, again taking care to properly orient
them. Use of a socket for IC1 is optional,
but if you do use a socket, try to find a
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ans of securing the IC (a daub of
silicone rubber cement will do) so it will
not vibrate loose.

Before mounting it in an enclosure,
test the circuit board assembly. To do
this, temporarily connect a jumper wire
between the SNS (sense) point and
GND (ground) in the circuit, apply 12
volts dc to the circuit, and check for a
5-volt dc reading between the junction
formed by A7 and RZ2 and the ground
bus. With R3 fully clockwise, all LEDs
should light; turning the pot fully counter-
clockwise should extinguish all LEDs.
Disconnect the dc power and remove
the temporary jumper from the circuit.

Temporarily mount the circuit-board
assembly in the enclosure in which it is
to be housed. Carefully determine and
mark the locations of the display and
adjustment slot of A3 on the enclosure.
Remove and temporarily set aside the
circuit assembly. Then cut the display-
window slot and drill a screwdriver
access hole for R3. Drill another hole
through the side or rear of the enclosure
to provide entry for the wires that will
interconnect the circuit with its transduc-
er and the vehicle's electrical system.
Deburr all holes and glue a red plastic
filter over the display window. Line the

wire-entry hole with a rubber grommet if
you are using a metal enclosure.

Installation. Five well-insulated color-
coded wires, preferably 18-gauge
stranded, are required to interconnect
the Econometer with its transducer and
the vehicle's electrical system. Lengths
of the wires are determined by the
mounting location of the Econometer
where it will be easily visible at a glance
and the location of the engine's vacuum
hose. Starting from where the Econom-
eter will be positioned and leaving
several extra inches, route a black-
insulated wire to a metal chassis con-
nection or screw that is at chassis
ground. Repeat this procedure with a
red-insulated wire, this time terminating
it at a source of fused + 12 volts that is
“live” only when the ignition is on.
Connect and solder the free ends of the
black and red wires to the GND and POS
pads, respectively, on the circuit-board
assembly. Identify on your schematic
diagram the colors used for each func-
tion for future reference.

Locate a source of intake-manifold
vacuum (usually a rubber hose near or
on the carburetor) so that the transduc-
er and its leads will not be near a moving

part or engine heat. Using this as your
reference point, route three wires with
different color insulation (not red or
black) back along the chassis, through
the firewall, and into the passenger
compartment under the dashboard. Con-
tinue routing to the Econometer's case
location, leaving several inches of slack
at both ends of the wires before cutting
to final length.

Now, working with only one wire at a
time, strip away 4" of insulation from
the first selected, slip on a 34" (19-mm)
length of insulated tubing, and solder the
wire to the terminal closest to the black
dot on the transducer. Solder the other
end of this same wire to the SNS pad on
the circuit board.

Remove 34" of insulation from the
second selected wire and connect and
solder it to both center lugs on the
transducer. Solder the other end of this
wire to the GND pad on the board. Then,
prepare the last wire in the same
manner as for the first, including the
insulated tubing, and solder it at one end
to the remaining lug on the transducer
(push the tubing down over both connec-
tions) and to the SRCE pad on the circuit
board at the other end. Indicate your
wire colors on your schematic.
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A e o > PARTS LIST
W 78L05 W
1500 3 = 3300 1C1—TL490 10-step adjustable analog
SENSE WA | ™~ level detector (Texas Instruments)
Igi, K 1C2—78L05 5-volt regulator
- LEDI thru LED8—Red light-emitting
& diode
—I‘_—" R1-—150-0hm, s-watt resistor
. R2-—10,000-0hm, l/--watt resistor
iR ! R3-5000-ohm pe-type potentiometer
+ R4-—330-ohm, !4-watt resistor
A Transducer-——MPT-50 (see Note below)
4 P Misc.—Enclosure (Radio Shack No. 270-
I‘ ! 303 or similar); red plastic filter; color-
Tff;o ~ coded stranded insulated wire (see
6 12 R text); insulated tubing: machine hard-
N—" ware; solder; etc.
~
i o Note: The following items are available
+' from Alpha Electronics, P.O. Box
S - 1005, Merritt Island, FL 32952 (Tel:
g:j o ' 305-453-3534): Complete kit of parts.
3 I‘ 1 less case and wire. for §18 plus $2 in
: -~ US, 34 in Canada, 88 all other coun-
9 tries for postage and handling. In-
I‘ cluded in kit, but also available sepa-
5 I3 LEDI-LEDS® rately: No. PCI79 etched and drilled
T printed-circuit board for $5.50 in US
—3 (add 32 for Canada, $4 for all other
co'“ countries); No. MPT-50 transducer for
$11 in US (add $2 for Canada. $4 for
all other countries); TL-490 for $4.50

]
TRANSDUCER
MPT-50
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in US (add 82 for Canada, $4 for all
other
please add 4% sales tax.

countries). Florida residents,

Fig. 1. The transducer converts vacuum level to a dc voltage. This is measured by level
detector IC1 and displayed on a series of LEDs. More LEDs glow as the vacuum increases.
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THE ONE-STOP
MUSIC SHOP
AT WHOLESALE PRICES

THIS MONTH'S
SUPER SPECIALS! _

SANYO
CASSETTE IN-DASH GD PIONEER
WITH RADIO CASSETTE IN-DASH

WITH RADIO

Wi
M7 ‘|5 .'li.
50 Wi 62 50
Jnza 5‘. lil I
S|
19 50

58 50

as 39 50
\E-'. Cun I

,n 4?\? Watts
|l‘ '?JH"C t'um
48 50
We cary the full line of car
equipment by suchnames as
Sanyo, Craig, Marantz,
Pioneer, Jensen & Audiovox.
Write for free catalog.

CASETTE TAPES
Ampex Grand Master | \C;O(

BASF Pro Il or 11l C-90
Fujl FX 1 or 11 C-90

07 0 FT
1800 1800 FT

E:om: Lo Nlalyﬁlcl;g‘)n’ﬂi P ] VIDED TAPES
{diid
Sl 18 gl ETATOUT

M
Seoten L o
» 18 SonyL-TS0
2 VHS FOHMAT

10K AD C-60 1 Maxell T-120 (4 Hour) 5
TDK AD C-90 2.45 TOKT-120 (4 Hour 1695
TDK AD C-120 348 JVCT-1201d Hour) 16 50
TDX SA C-80 215  Ful T-120 (4 Hour) 16 95
‘DHSAE 90 2.88  Scotch VK-250 i Mour) 16 50

MINIMUM ORDER 12 TAPES-100% GUARANTEED
Call or write for super low prices on Maxell tapes

2390
2050
14.90

990

DISCWASHER

Comgiete System 10.96 ‘
e - HEADPHONES

Ba Fn Rehil 0 g5 ossProdAd 9%
Zerostat Anti-static Gun 495 (o5 ki P
SC-1 Stylus Cleaner 4.9 Liisdtinhy 3180
Discloot 1595  gonnneiser HDAIA 1250
Fuzzbuster 1| Radar Detector 8290 Sennhaiser HDA24 B4 50
Beam Box FM-8 Antenna 3450 Sennheiser HD420 45 50
Beam Box FM-10 Antenna 64 50 Sennheser HDA30 (

" Pop. Rock. Jazz. R&B [

All 7.98 List. . . $4.99
All 8,98 List . £5.49
All 9.98 List $5.99
50c additional for cassette or B-track, piease specily

Winimum order . $26 00 d
WE STOCK THE COMPLETE SCHWANN CATALOG.
HOW TO ORDER: For immediate shipment, send money order or
certitiod chack. Two weeks delay on personal checks Please add
$3.50 par order for shipping & handling (86.50 for orders outside
continental U.S.) N.Y.$. residents add tax. Peyment must be in U.S
dollars only. No C.0.D.'s. All marchandise 108 guaranteed, brand
new & factory fresh.

JERWED

33 PARK ROW, DEPT, PE, NEW YORK, N.Y. 10038
T0 ORDER: CALL MON-SAT 9AM-6PM EASTERN TIME

TOLL FREE (800) 221-8180

ALL OTHER MATTERS: CALL (212) 732-8600
CALL OR WRITE FOR FREE 120 PAGE CATALOG
CIRCLE NO. 37 ON FREE INFORMATION CARD

Fiy.

Same-size etehing and drilling guide for

| pe brmul is at top. Component placement directly above.

Bend the three-wire cable over the

| side of the transducer's case, taking

care to avoid obstructing the small hole
in the case, and secure with a cable tie.
Now, cut the vacuum hose and install
the transducer in series with the cut
ends. (You can install the transducer in
either direction.) After installation, make
sure the connections to the transducer
are airtight.

Position the three-wire cable so that it
and the transducer do not contact any
moving parts and are away from engine
heat. Bundle the cable conductors to-
gether with cable ties and secure the
assembly to the vehicle's chassis. Then
assemble the project’'s enclosure.

. Checkout and Calibration. Start your

vehicle’'s engine and allow it to idle in
neutral. Using a small screwdriver, ad-
just A3, through the small hole in the
front of the enclosure, until four or five
LEDs are on. Still in neutral, slowly press
the accelerator and note that the dis-
play changes by one LED. Release and

| then quickly press and release the

accelerator. At first, only one LED
should be on for a second or so, four or
five as the engine returns to idle.

In some vehicles, the vacuum connec-
tion is located above the throttle butter-

fly valves. If this is the case, slightly
press the accelerator and adjust A3 to
turn on only three LEDs. Completely
releasing the accelerator should cause
the display to have only one of the LED
indicators lighted.

In Use. A quick glance at the Econom-
eter's display will suffice to keep you
informed of your driving efficiency. The
idea is to drive so that the maximum
number of LEDS is glowing, indicating
the highest vacuum and, consequently,
the least fuel/burned. As you become
familiar with the glowing display and
accelerator position during driving, any
marked change that persists in the
display may indicate a problem in the
operation of your engine.

One final note: ‘‘right foot awareness”’
has a great effect on driving efficiency
and, thus, fuel economy. Using the
Econometer (or any other vacuum-mea-
suring device) reveals how little acceler-
ator pressure is needed to keep a
vehicle moving at cruising speed with
maximum vacuum. You may be surprised
at how far you can back off the gas
pedal before your vehicle slows down.
So, when you get your vehicle up to the
desired speed use a feather touch
instead of a lead foot. O




