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About the Book
Market
A time-saving reference, not only for homeowners and new construction experts, but also for  
contractors who need to check or repair an item that’s not their specialty.

Description
This unique, all-illustrated guide shows how a home’s appliances, fixtures and building systems 
work, common malfunctions, and how to trouble-shoot a problem. Easy-to-understand explanations 
and see-through, cross-section drawings describe how things are put together and how they  
function—what to check if they don’t work, and what a homeowner can do that might save having 
to call in a professional. The book can also help readers understand building systems, materials,  
appliances, and fixtures if they’re building a new house or remodeling.  

Virtually everything is included:  
•	 Electrical—circuit	breakers	and	grounding,	service,	outlets,	lamps	and	fixtures.	
•	 Heating	and	air	conditioning—gas,	electrical	and	oil—ductwork	and	piping,	thermostats,	 

central and window AC units, humidifiers and dehumidifiers, and air filtering systems. 
•	 Plumbing—kitchen	and	bath	fixtures,	piping,	water	heaters,	traps	and	vents,	septic	 

tanks, pumps, and water softener systems—even sprinkler systems and swimming pool  
filters/heaters. 

•	 Major	household	appliances—in	the	kitchen	and	laundry.	
•	 Foundation,	framing,	doors	and	windows—including	issues	like	drainage	and	radon,	types	 

of framing and how it supports the house, and all types of doors and windows.
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Why is my faucet leaking, my toilet running, or my dishwasher refusing to start? Can I fix it 
myself? What’s causing the heating system to smell bad or the foundation to crack? Do I need an
air filtration system? Is the new “engineered lumber” as good as conventional wood? These are
just a few examples of questions homeowners face when repairs are needed, or they’re building a
new house or addition. 
There’s no question that it pays to be an informed consumer. Knowing your home’s systems
helps you control repair and construction costs and make sure the correct elements are being 
installed or replaced. 
This book uncovers the mysteries behind just about every major appliance and building 
element in your house. See-through, cross-section drawings show you exactly how things are 
put together and how they function – what to check if they don’t work, and what you can 
do that might save you having to call in a professional.  
Every item in the book has easy-to-understand pictures and explanations that help you
understand how things work, what can go wrong, & how to trouble-shoot a problem.  

Electrical – circuit breakers and grounding, service, outlets, lamps and fixtures. 
Heating & Air conditioning – gas, electrical and oil – ductwork and piping, 
thermostats, central and window AC units, humidifiers/dehumidifiers, & 
air filtering systems. 
Plumbing – kitchen and bath fixtures, piping, water heaters, traps and vents,
septic tanks, pumps, water softener systems, sprinkler systems & swimming 
pool filters/heaters. 

Major household appliances – in the kitchen and laundry. 
Foundation, framing, doors and windows – including issues like drainage and radon, types 
of framing and how it supports the house, and all types of doors and windows.  

Virtually everything in your house is included:

®
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ISBN 978-0-87629-015-6

About the Author: Charlie Wing has written or co-written more than 20 books on home 
repair and improvement. An MIT graduate, he was an editor for Smart Homeowner magazine
and developed and hosted a PBS series on home remodeling for energy efficiency. He has 
been a guest more than 400 times on home improvement-related radio and television shows, 
including the Discovery Channel PBS & NBC’s “Today Show.”  

A must-have book for every 

homeowner, handyman, and 

contractor – for repair, remodeling,

and new construction. 
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This quick and easy guide will save you time and money, answer nagging
questions, and help you keep your house running smoothly. 



About the Author 
Charlie Wing has written and co-authored more than 20 books on home 
repair	and	improvement.	An	MIT	graduate,	Charlie	was	founding	 
and technical editor for Smart Homeowner magazine, and developed 
and hosted a national PBS series on home remodeling for energy  
efficiency.	He	has	been	a	guest	more	than	400	times	on	home	 
improvement radio and television shows, including on the  
Discovery Channel, PBS and NBC’s “Today Show.”     

About RSMeans
RSMeans,	a	product	line	of	Reed	Construction	Data,	has	been	the	nation’s	leading	 
publisher of construction cost information and reference data for more than 60 years. 
The company provides publications, data, seminars, and consulting services for building 
design, construction, and facilities professionals, as well as the insurance industry and 
municipal and government agencies throughout the United States and Canada.
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PL U M B I N G Tempering Valve, Tub/Shower Control
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1The tempered water is at 120˚F.

2 A clothes washer on the same supply line 
draws hot water, decreasing the pressure 
and flow of hot water, thereby decreasing 
the temperature in the mixing chamber.

3 The temperature-sense spring reacts to the 
colder temperature by contracting.

4 The contracted spring allows the sliding 
valve to move to the right, widening the 
hot port and narrowing the cold port. 

5
The tempered outflow 
is restored to 120˚F. 

If the temperature of the water from the
spout is less than that shown on the
control knob, the temperature of the
hot supply may be less than the setting. 

If that is the case, increase the setting on
the hot water source—the water heater.

Before Calling a Plumber
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How It Works

If your tub/shower control has two or
three handles, it utilizes compression
valves. See page 19 for troubleshooting.

If the tub/shower control has a single
handle, it likely contains a disk. In that
case, see page 18 for further direction.

Before Calling a Plumber

Tub/shower controls are no different from
sink faucets of the same type, with the
exception of an additional diverter valve. 

Compression-type controls (as on page 19)
have separate valves for hot and cold
supply, with the mixed temperature
depending on both.

Disk-type controls (page 18) have a 
sliding and rotating disk, which alters 
the apertures of hot and cold inlets
(temperature) and the aperture of the
outlet (flow).

The diverter directs the outflow to either
the tub spout or the shower head.

Hot 
supply

Tempered
water

Tempering
valve

Cold
supply

How It Works
A tempering valve maintains a constant
water temperature at its outlet. It is most
often found built into shower controls,
under kitchen sinks, and after boiler
tankless water heating coils.

Compression Type

Disk Type

Circuit Breakers & Fuses 

1

2 With the breaker ON,
current flows through
the closed contacts.

The current path flows through the coil of an 
electro-magnet (3) to the output terminal (4).

When the current 
exceeds a limit, the 
magnet pulls the lever 
down, releasing the catch.

The linkage opens the
contacts, stopping the
flow of electricity.

The linkage is reset
with the circuit
breaker's handle.

Current enters the top terminal 
from the hot bus (conducting bar)
of the breaker box.
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1
The current enters the fuse through 
the bottom center terminal.

2

The current is conducted 
through the center post, 
through a bead of solder,
then through the wire to 
the shell.

The current heats the solder. 
When the current exceeds the 
limit, the solder melts, and the
spring pulls the wire away,
breaking the circuit. 3

120 & 240 VAC
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How It Works
We speak of the power in our homes as if
it were all 120 VAC (Volts Alternating
Current). Rather, it is three voltages. How
else could we have both 120 VAC and 240
VAC appliances? In fact, some appliances,
such as electric ranges and clothes dryers,
run on both 120 VAC and 240 VAC.

Here is how it works. From a transformer
on a pole, wires A, B, and C run to the
house. As the voltage graphs at left show,
wires A and B carry 120 VAC, but they are
of opposite sign. Wire C is at neutral, or
ground. Thus, we can have two different
120-VAC circuits by tapping into wire pairs
A & C and B & C.

Now the tricky part. By connecting to
wires A & B, due to their opposing signs,
we get a third source—240 VAC.  

If the lights go out, the first place to
look is in the main panel. (See page 52.)
Blown see-through fuses are obvious.
Either the glass will be cloudy, or the
metal ribbon will be melted through.

Circuit breakers are not always so
obvious. The handle usually flips all
the way, but sometimes the movement
is almost imperceptible. In any case,
flip each breaker off and then on
again. If there is an overload or short
circuit, the breaker will immediately
open again. If the breakers stay closed,
and the lights are still out, the
problem is not the breaker. 

Before Calling for Help
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HE AT I N G Electric Water Heater, Gas Water Heater
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1 Cold water enters through the 
dip tube, which fills the tank
from the bottom up. 

If the water in the top 
of the tank becomes 
too hot, the high-limit 
switch (red button) 
will trip, cutting power 
to both elements. 

The pressure-relief valve prevents 
excessive pressure in the tank.

A garden hose connected to the drain cock 
allows draining or flushing of the tank.

The top thermostat, 
pressed against the 
tank, turns on the 
top element to 
heat the water.

A replaceable sacrificial zinc 
anode prevents corrosion in the 
tank, extending its life.

2

3

4

5

When the water in the 
top of the tank reaches
the set temperature, 
the top thermostat 
switches power to the 
bottom thermostat.

The bottom thermostat 
applies power to the 
lower element until it
reaches the set
temperature.

Hot water is drawn from the 
top of the tank. 6
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How It Works
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Cold water enters 
through the dip tube, 
which fills the tank
from the bottom. 

The pressure-relief valve prevents 
excessive pressure in the tank.

Hot water is drawn from the 
top of the tank.

6

A replaceable anode 
helps to prevent 
corrosion, extending
tank life. Check it the
first time after 1 year.
If it's in good shape,
check it thereafter
every 3 years.

The draft hood admits air
to the flue to maintain a
constant, optimum draft 
at the burner.

The temperature/gas control 
maintains a small pilot flame, which 
ignites the main burner when the
water temperature drops below
the thermostat set point.

The flue pipe runs up the middle
of the tank, transferring the heat 
from the flue gas to the water. 

8

A garden hose connected to the drain cock 
allows draining or flushing of the tank without
a mess. You should flush the tank annually.

7

How It Works

If you suddenly have no hot water, try
pressing the red reset button on the
upper thermostat. If, after 10 minutes,
you still don’t have hot water, check
the heater’s pair of circuit breakers in
the breaker panel.

If the breakers are on and you have a
voltage tester, see if there is voltage at
the input terminals of the upper
heating element. If there is no voltage,
the thermostat needs replacing; if there
is voltage, the element needs replacing.

If you have some hot water, but not as
much as usual, check the lower
thermostat and element.

Replacement thermostats and heating
elements are available at home centers.
Replacement is simple; just follow the
packaged directions. Make sure the
breakers are off before starting the work.

Before Calling for Help

If you run out of hot water, unless 
you have failed to pay your gas bill,
chances are the water heater’s pilot
flame has gone out.

Directions for relighting the pilot will
be found near or on the access panel at
the bottom of the heater. Follow these
directions exactly. If the pilot fails to
light, or if it won’t remain lit, call your
gas supplier!

Before Calling for Help

9

A manual gas control valve for each 
burner sends gas from the main 
supply down a Venturi tube to its burner.

Gas shoots from the small holes
in the burner side down the tube
to the igniter, where a spark or 
pilot flame causes flame to
shoot back to the burner. 10

1

The clock/timer controls 
timed baking, oven 
temperature, and 
self-cleaning.

The thermostat 
controls the oven 
bake temperature.

A fan circulates oven air 
for more uniform baking in
convection ovens.

Each surface burner has its own control
for ignition and flame height. 

2

The broil burner heats food 
by radiation.

3

The bake burner, under a 
metal shield, heats oven air.

4

5

7

6 The door switch turns on the
oven light when the door
is opened.

8Pre-loaded springs 
prevent the door from
falling open and allow it
to be left ajar for cooling.

Electric Range/Oven Gas Range/Oven

AP P L I A N C E S Electric Range/Oven, Gas Range/Oven
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1

The clock/timer controls timed baking, 
oven temperature, and self-cleaning.

The thermostat controls
the oven bake temperature.

A fan circulates oven air 
for more uniform baking in
“convection ovens.”

Controls for each surface element 
determine the amount of power/heat. 

2

The plug-in broil element heats
food by radiation.

3

The plug-in bake element heats
the oven air.

4

5

7

6 The door switch turns on the
oven light when the door
is opened.

8Pre-loaded springs 
prevent the door from
falling open and allow it
to be left ajar for cooling.
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How It Works How It Works

If nothing—not even the clock—works,
check the large circuit breakers at the
service panel. Also make sure the range
plug is firmly seated in its receptacle.

If a surface element won’t heat, it is
probably burned out. If the oven bakes
poorly or not at all, the bake element
has failed. Similarly, if the broiler
doesn’t glow, it, too, needs replacing.

All of these elements simply plug in.
You can find replacement surface
elements at home centers, and bake and
broil elements at appliance repair shops.

Before Calling for Help If nothing electrical works, check the
circuit breaker at the service panel.
Verify that the range’s electrical plug is
solidly in its receptacle.

If the clicker won’t ignite a surface
burner, the small ignition holes on the
side of the burner may be clogged. Clear
them with a toothpick. Note that
surface burners can be lit with a match
even when the power is out.

If the surface burners work, but the
oven will neither bake nor broil, the
clock may be set for self-cleaning or
timed baking. Consult your manual. 

Before Calling for Help


