Project

The ‘““Watt Watcher”’

By Dennis P. Blum, CET

he kilowatt-hour meter your

I local utility company installed
on or in your home measures

electric power consumption. How-
ever, being an accumulating device,
it is not overly useful for the home-
owner who wants to monitor power
used for conservation purposes. The
‘“Watt Watcher’’ described here, on
the other hand, displays actual power
usage in kilowatts from moment to
moment without ambiguity. Any
change in load, such as a refrigerator
switching on or a lamp being switched

Inductive-pickup meter
monitors instant ac power
usage so that you can
more efficiently manage
energy consumption

off, immediately registers on a built-
in meter movement.

The metering system consists of
two inductive-pickup devices you
mount inside your electrical service
box (no ‘potentially hazardous con-
nections are required) and a remote
indicating panel meter and driving
circuitry. The circuit is self-powered,
eliminating any need for a battery or
connection to the ac line.

About the Circuit

Shown in Fig. 1 is the complete sche-
matic diagram of the Watt Watcher

circuitry. Inductive pickup coils L/
and L2 are remotely located from the
circuitry, in the electrical service box.
They provide a voltage to transform-
er T1 that is directly proportional to
the amount of current flowing in
each leg of the ac power line supply-
ing your home.

Any voltage that appears at the in-
put to 71 from L1 and L2 is stepped
up by transformer action and applied
to the full-wave bridge rectifier cir-
cuit made up of diodes D/ through
D4. After rectification, the pulsating
dc from the rectifier circuit is filtered
to pure dc by capacitor C/ and passed
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Fig. 1. Complete schematic diagram of circuitry used in the Watt Watcher.

PARTS LIST

C1—10-uF, 10-volt electrolytic capacitor

D1 thru D4—1N914 or similar diode

L1,L2—Inductive pickup coil (see text)

M1—50-uA full-scale analog panel me-
ter movement (Radio Shack Cat. No.
270-1751 or similar)

R1,R2,R3—See text for value

S1—3-position, non-shorting rotary
switch

T1—12.6-volt power transformer (Radio
Shack Cat. No. 273-1365 or similar)

Misc.—Suitable enclosure; transformer
for pickups (see text); two multiple-
lug terminal strips; control knob for
S1; twisted-pair bell wire; tape; cable
ties; foam rubber; machine hardware;
hookup wire; solder; etc.
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from both ends, twist together the ex-
posed fine wires and sparingly tin
with solder. Then crimp and solder
the ends of the wires to the various
locations in the circuit.

Determine where you will locate
the Watt Watcher in your home and
mount its enclosure where it will be in
easy view. Then determine how you
will route the bell wires that will con-
nect the main circuit to the remote in-
ductive pickups. The simplest and
most direct route is to drop straight
down through a hole drilled through
the floor and then to take the most di-
rect route to the location in your
basement (or elsewhere) where your
main fuse box is located.

Having selected the wiring route to
take, determine how long must be the
bell wires. Add 6 feet to the measured
length and cut the wires to the length

needed. Run the wires along the

route, using thumbtacks to secure
them into place wherever possible.

At the remote end, temporarily
connect the wires to the leads of the
inductive pickup assemblies, wiring
the latter in series with each other, by
twisting together the wires. Do not
solder any connections.

Installation of the pickups is sim-
ply a matter of placing the two sec-
tions of each assembly around the
high-side conductors in your electri-
cal service fuse box, as illustrated in
Fig. 4. Do not use the ground wire
when doing this.

Before you proceed with this por-
tion of installation, keep firmly in
mind that any work done inside the
fuse box can be potentially lethal,
even though you will be making no
direct electrical connections to the ac
line. Work carefully and touch only
the insulated mains conductors.

When installing the pickups, strive
for a zero gap in the magnetic cir-
cuits, or as near to it as you can get.
This will assure maximum sensitivi-
ty. Use a cable tie at both ends of the
assembly to secure it in place and
foam rubber between the assemblies

Fig. 3. All components, except pickups, mount directly on panel of project’s
enclosure, smaller ones with aid of two terminal strips.

and conductor to assure a tight fit.

At the other end of the bell wire,
temporarily connect the two conduc-
tors to the unused leads of the
transformer.

Calibration & Use

with either small-diameter heat-
shrinkable tubing or electrical tape.
Now use a number of loads whose
power consumption is known (such
aslamps with a certain wattage rating

Before you can calibrate the circuit,
you must check the phasing of the
pickup coils to make sure that their
effects are additive. Connect a resis-
tance substitution box or 50,000-
ohm potentiometer across the con-
nection points for R in the main cir-
cuit and set S/ to the 0.5 KW position.
Turn on a number of loads in your
home, including at least one 220-volt
appliance to assure that both high
sides of the ac line are carrying cur-
rent. Adjust the resistance box or po-
tentiometer for a mid-scale reading
on the meter.

Note the reading obtained. Then
test the phasing of the pickups by re-
versing the leads of only one of the
pickups. This may be easier to do if
you have a helper to tell you what
happens at the meter panel as you re-
verse connections. Connect the pick-
ups for highest meter reading. Solder
the connections and insulate them
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Fig. 4. Pickups must be positioned

on insulated wires coming from utili-

ty company kilowatt-hour meter,
before fuse panel.
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