
Q. In many of the houses we work in,
we are asked to evaluate the electrical sys-
tem. We sometimes find 10/3 wire used on
110-volt circuits with 15- and 20-amp
breakers in the panel. The installer has used
the red and the black wire for separate cir-
cuits. Is this an acceptable installation or
does it need to be pulled out and changed?

A. Rex Cauldwell responds: Whether or
not this is an acceptable wiring scheme
depends on where the wire leads.

Partially switched receptacle.
Three-conductor wire has two hots —
black and red — and a white neutral.
Though normally used for three-way
switching, three-conductor wire is
commonly used for duplex receptacle
wiring as well. For a partially
switched receptacle, for example, you

would break off the tab on the brass
side of the receptacle. The black and
red wires are then connected to the
now independent brass screws, one
wire to each; it makes no difference
which wire is on which screw. The
neutral side of the receptacle is left
intact. This makes the top of the
duplex receptacle independent from
the bottom, while they both share the
same neutral (see Figure 1). The
black or the red can go to a perma-
nently hot feed, while the other goes
to a wall switch, creating a switched
outlet. This layout works well for
switching on a table lamp in a room
with no overhead lighting, but it
doesn’t require heavy 10-gauge wire.

If you find a red wire and a black
wire from the same three-wire cable

coming into the panel, then going to
separate single-pole breakers, you’ll
need to check the installation. This
scenario isn’t automatically wrong,
but to be safe I would assume it was
until I traced the wiring back from the
panel. It could be one of several dif-
ferent things, but it’s usually a multi-
wire circuit or a 220-volt circuit.

Multiwire circuits. Three-conduc-
tor wire can be used to power a single
circuit that would otherwise require
two 2-wire circuits. For example, the
black might feed a line of receptacles,
while the red feeds a line of recessed
light fixtures in the same area. The
white is common to both (Figure 2).
If the loads on each wire are nearly
balanced, the neutral wire carries
only the unbalanced current, result-
ing in less of a voltage drop and
wattage loss than the two 2-wire 
circuits would have. In this situation,
the black and the red must be con-
nected to the opposite phases in the
panel to prevent overloading the 
neutral (white) wire.

This type of wiring is called a 
multiwire branch circuit. Though
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Figure 1. To wire a partially switched receptacle, break off the tab on the
brass (hot) side of the receptacle. Then connect the black and red wires of
the incoming feed to the now independent brass screws. Leave the tab on the
neutral side intact. The top of the duplex receptacle is now permanently hot,
while the bottom is switched. Both top and bottom share the same neutral.
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Figure 2. Three-wire Romex can be used to power two separate circuits
that share the neutral. For example, here the black wire feeds a
receptacle circuit, while the red feeds a lighting circuit. Although
multiwire branch circuits are permitted by code in certain cases, the
author doesn’t recommend them for residential wiring.
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common in many areas, I do not 
recommend it. This system is gov-
erned by specific code regulations. A
multiwire branch circuit must be able
to disconnect both phases (that is,
both branches) at one throw of the
breaker. Therefore, these circuits must
be ganged together. If someone does
split the branches apart, and they both
lead to the same phase on the panel,
the neutral currents would be added
together. Such an overload could have
disastrous results. In addition, the
receptacles, switches, and other
devices on multiwire branch circuits
must always be pigtailed, as shown in
Figure 2, on page 14. This is done to
ensure that the neutral is not inter-
rupted by a poor mechanical connec-
tion on the device (a wirenut is a
much more reliable connection).
Because of these requirements and the
problems associated with multiwire
circuits, my advice is not to use them
for residential wiring where do-it-
yourselfers are likely to muck around
with them.

220-volt circuits. A similar
scheme (red and black to opposite
phases of the panel) is often used by
do-it-yourselfers to power electric
baseboard heaters or some other 
220-volt circuit. But do-it-yourselfers
often don’t know to use a double-pole
breaker or don’t remember to connect
the tabs between the breaker handles.
This might also explain the 10-gauge
wire: Someone incorrectly assumed
the heaters needed the heavier wire.
Do-it-yourselfers often don’t know
that the breaker protects the wiring. 

It would be impossible to list every
conceivable situation, correct or
incorrect, that you might have found.
The bottom line is: Trace the wires.
See where they’re going and what
they’re connected to. Or throw the
breakers and see what doesn’t work.
Then trace it down.

Rex Cauldwell is a master electrician and
owner of Little Mountain Plumbing and
Electric in Copper Hill, Va.

Preventing Stucco Cracks

Q. We often get conflicting information
from subs about certain stucco details.
Specifically, what’s the best way to avoid
cracking? Must the scratch coat cure for 

48 hours before applying the brown coat, or
can the brown coat go on the same day?
How long should the scratch coat cure
before the color coat? Also, does one type of
lath perform better than another?

A. Steve Thomas responds: On any
stucco job, you have to expect both
the scratch coat and the brown coats
to have minor cracking from shrinking.
Excessive cracking, however, usually
means something was done improperly
— for example, the mix may have
been “too rich” (too much cement),
the stucco layers may have been too
thick, or the walls may not have been
allowed to cure properly.

A “too rich” mix almost always
results in cracking, especially when the
coat is applied too thick. Normally,
the scratch coat should just cover the
wire. The next layer (the brown coat)
may be applied the same day, provid-
ing the scratch coat has had adequate
time to set up. Ideally, both surfaces
should be “misted” after they’ve been
allowed to set awhile. This will slow
their curing and maximize the strength
of each coat. It’s especially important
to “damp cure” the walls on very hot
and windy days. If either coat flash-
cures, it will be weak.

Finish coat. Ideally, you should allow
a week to pass before finishing the 
stucco. This permits complete curing 
of both the scratch and brown coats.
The finish coat (about 1/8 inch thick) 
is applied over the previous two coats
(totaling about 3/8 inch), so any hairline
cracks are now covered. Nevertheless,
stucco is a cementitious material, so it is
very unforgiving. Even if there are no
cracks at all in the scratch and brown
coats when the finish is applied, you will
undoubtedly find some  cracking several
months later due to expansions and
contractions of the framing, movement
caused by wind loads, and, of course,
any seismic activity.

As for lath, here in central Ohio,
we’ve had good results with 1-inch, 
18-gauge keymesh wire lath, otherwise
known as self-furring metal lath or 
stucco netting. For overhangs, we use
expanded metal lath (sometimes with
paper backing) because it’s easier to
handle when working overhead. ■

Steve Thomas has worked the stucco trade
in Columbus, Ohio, for seven years.
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