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PL U M B I N G Ball-Type Faucet, Cartridge-Type Faucet
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How It Works

If the faucet leaks from under the 
handle, remove the handle and 
tighten the adjusting ring inside 
the cap.

If water leaks from under the spout,
remove handle, cap, and spout. Replace
the two large body O-rings, lubricate
with petroleum jelly, and reassemble. 

If the spout drips, the rubber inlet seals
are likely worn. To replace the seals,
remove the handle and cap, and lift out
the ball. Pluck out the seals (2) and
springs (2) and replace them. If this
doesn’t work, replace the ball—
preferably with a stainless steel one.

Before Calling a Plumber

Inside the faucet body is a hemispherical
recess with a fixed alignment pin and
three holes: a cold-water inlet, a hot-water
inlet, and a mixed water outlet. The 
hollow ball (plastic, brass, or stainless steel)
is slotted. Moving the faucet handle
rotates the ball up and down, and from
side to side. 

Up-and-down handle motion opens 
and closes the outlet, thus controlling 
the flow.

Side-to-side motion uncovers more or 
less of the two inlets, thus controlling 
the proportion of hot and cold and the 
resulting mixed temperature.
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How It Works

If the spout won’t stop dripping, the
cartridge is at fault. Remove the cap,
handle, retaining nut, and retaining
clip. Then extract the cartridge. This
may require twisting and considerable
force.

First, try replacing the O-rings on the
cartridge. Make sure the new ones 
are identical to the old, and apply
petroleum jelly before reassembly. If
that doesn’t work, replace the entire
cartridge.   

If, instead, the leak is from under the
spout, remove the handle, cap, and
spout. Replace the two large body 
O-rings, lubricate with petroleum jelly,
and reassemble. 

Before Calling a Plumber

Except for the compression-type, the
cartridge-type faucet is the simplest
because it has only one replaceable
part—the cartridge.

There are dozens of differing cartridges,
but all operate on the same principle: the
cartridge is moved up and down and
rotated to change the alignment of holes
in the cartridge and faucet body, thus
controlling the amounts of hot and cold
water flowing to the spout. 

If buying a replacement cartridge, take
the old one with you to compare to the
dozens you will find at the hardware
store or home center.
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WI R I N G Flush-Mount Light Fixture, Hanging Ceiling Fixture

WI R I N G2
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If a ceiling fixture won’t light, the bulb
is probably burned out. (Consider a
compact fluorescent bulb for a longer-
lasting replacement.) To replace the
bulb, you usually unscrew the globe
screws, and remove the globe.

Sometimes it is impossible to unscrew
the bulb from the socket without the
socket turning as well. If that happens,
it may be necessary to turn off the
power at the breaker box, remove the
long mounting screws, and take the
fixture apart. After separating the bulb
and socket, the fixture is reassembled,
the new bulb inserted, and the breaker
turned back on. 

Before Calling for Help

A broken bulb can often be safely
removed from its socket by carefully
pressing a raw potato into the
remaining glass shards and twisting.
First turn off the power, however,
because potatoes conduct electricity.

Another trick frees both hands to work
on the wiring in the junction box. Bend
hooks into both ends of a section of
wire coat hanger, and use it to suspend
the chain and fixture from the box. 

Before Calling for Help
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How It Works
Ceiling fixtures typically involve many
parts, but most are standard and may be
found in home centers.

All fixtures start with a junction box firmly
mounted on or between the ceiling joists.
Provided the canopy is large enough, a
1/2"-thick “pancake” box allows mounting
in a cut-out in the ceiling drywall.

Very heavy fixtures, such as chandeliers
and some ceiling fans, may require support
in addition to the junction box.

Although the fixture is out of reach, the
wiring color code should be followed, with
the hot (black) wire connecting to the
darker terminal of the socket. This ensures
that the socket shell is at ground potential.

How It Works
Hanging fixtures have more parts than
flush-mounts. In addition, you can change
the fixture height by adding or removing
links from the swag chain. The chain links
are not welded, so they can be twisted
open and closed using two sets of pliers. 

Altering the length of the chain usually
involves a similar change to the lamp cord.
Both chain and lamp cord come in five
colors: white, black, brown, clear gold, and
clear silver. The cord conductors are not
color-coded, so you must trace the
conductors to make sure the socket shell
(darker terminal screw) is connected to the
circuit’s hot (black) wire.

Replacing an incandescent bulb with an
equivalent compact fluorescent bulb will
save energy and, possibly, ever having to
replace the bulb again. 

Hanging Ceiling Fixture
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Oil Hot Water BoilerOil Warm Air Furnace

HE AT I N G Oil Warm Air Furnace, Oil Hot Water Boiler

HE AT I N G3
1

2

A thermostat in the area to be heated 

signals the oil burner for heat.

(See pages 81 and 85.)

The burner sprays atomized oil and air into the 

combustion chamber. The burner's high-voltage 

electrodes ignite the mixture. If the burner's 

photoelectric cell fails to detect flame within

a few seconds, the burner is shut down.

The hot flue gases flow through 

the thin-walled heat exchanger 

and exit through the exhaust stack. 3

4The furnace air reaches the low-limit 

temperature, causing the fan-and-limit 

switch to supply power to the blower. 

If and when the air reaches a high limit, 

the limit switch turns the oil burner off.

The heated return air—now called 

"supply air"—flows out from the 

supply plenum through supply 

ductwork to heat the house. 

The blower draws air 

in through the return 

duct (page 81) and 

through the heat

exchanger, where

it is warmed. 5

6

7After the thermostat signals the oil 

burner to stop heating, the blower

continues until the furnace air cools 

to the low limit, and the limit switch 

cuts the blower power.  
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How It Works

4

5

3 The hot flue gases rise 

through the passages 

of the heat exchanger, 

where they are cooled 

as they heat the 

boiler water.

The cooled flue gases are collected and 

discharged through the exhaust stack. 

When the water in the boiler reaches the low-limit 

temperature, the aquastat signals the circulator control 

(page 82) that the water is hot enough to circulate. 

If the boiler water reaches a high-limit temperature, 

the aquastat signals the oil burner to turn off.

6
Circulator pumps (page 82) force 

the cooled return water through the 

heat exchanger, where it is reheated 

before being sent through the hydronic 

distribution system. 

2

1 A thermostat in the area to be heated 

signals the oil burner for heat.

(See pages 81 and 85.)

The burner sprays atomized oil and air into the 

combustion chamber. The burner's high-voltage 

electrodes ignite the mixture. If the burner's 

photoelectric cell fails to detect flame within

a few seconds, the burner is shut down.

How It Works
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When the weather is hot, Americans have come to expect
that they can be cooled. Unlike our ancestors, who depended
on a variety of non-mechanical means to survive the “dog
days” and nights of summer, we assume we can turn down a
thermostat, and the room (or automobile) will cool. But air
conditioning is expensive, and it may not be as necessary as
we assume.

This chapter will first explain what determines “thermal
comfort.” You will find that feeling cool involves several
factors other than the temperature shown on a thermometer.
In many situations, you can use these variables to achieve
cooling without turning on the AC.

But the power of natural cooling is limited, so we will also
show how room and central air conditioners work and how
to keep them running most efficiently. Like heating systems,
air conditioning equipment requires maintenance, such as
cleaning vent covers, seasonally cleaning and covering
condensers, and replacing air filters. 

CO O L I N G4
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The solenoid turns the gas 

valve on and off.

The flame sensor shuts the gas 

off if a flame doesn't appear 

within a few seconds.

The igniter, a red-hot wire, ignites the gas.

4
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12

11

1

Air exiting the drum pulls more 

air in through the heater.

Air leaving the drum passes through a lint 

filter before reaching the blower and vent.

The gas burner heats air before 

the air is pulled into the drum.

The motor drives the blower 

(directly) and the drum (by the belt).

The belt tensioner maintains 

constant tension on the belt driving 

the drum, and allows for stretching with 

age and slipping in case of an overload.

The blower pulls air from 

inside the drum and 

pushes it out the vent.

The cylindrical drum rotates, tumbling the 

clothes. (The back face is stationary.)

Control buttons select the temperature of the heated air (high, medium, low, or no heat), 

while the rotary dial controls the timing. A humidity sensor (not shown) 

may determine degree of dryness.

A door switch turns a 

light on and the dryer

off when the door

is opened.
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5
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Electric Clothes Dryer

AP P L I A N C E S Electric Clothes Dryer, Gas Clothes Dryer

AP P L I A N C E S6

1

Air exiting the drum pulls more 

air in through the heater.

Air leaving the drum passes through a lint 

filter before reaching the blower and vent.

Electric coils warm and dry the 

air passing through the heater.

The motor drives the blower 

(directly) and the drum (by the belt).

The belt tensioner maintains constant 

tension on the belt driving the drum. 

This allows for stretching with age 

and slipping in case of an overload.

The blower, driven by 

the motor, pulls air from 

inside the drum and 

pushes it out the vent.

The cylindrical drum rotates, tumbling the 

clothes. (The back face doesn't move.)

Control buttons select the heat coils: high (all), low (half ), air (none), 

while the rotary dial controls the timing. A humidity sensor (not shown) 

may determine degree of dryness.

A door switch turns a 

light on and the dryer

off when the door

is opened
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How It Works How It Works

If the dryer doesn’t work at all, check
the breaker or fuses at the service panel,
and the cord and plug. If you can
remove the front panel, unplug the
dryer and measure the resistance
between the door switch contacts as
you depress the plunger. If it doesn’t
drop to zero, replace the switch.

If the dryer is taking longer to dry the
clothes than it used to, the vent could
be clogged with lint. The hose or
ductwork is easy to remove, and you
can purchase a special cleaning brush at
an appliance repair outlet. 

Before Calling for Help

If the dryer doesn’t work at all, or if it is
taking too long to dry, check the power
and the vent as on the facing page.

If the dryer runs, but doesn’t get warm,
and you use propane gas, you may be
out of gas. If there is gas but no flame,
either the gas valve, the igniter, or a
thermal fuse has failed.

If the dryer runs, but the clothes don’t
tumble, either the belt or motor is
broken. Motors are difficult to replace,
but replacing a belt is relatively simple
for the average handy person.

Before Calling for Help

Gas Clothes Dryer
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