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Introduction

s millions of homeowners have discovered over the vears, there's a good reason tor the enduring popularity of

The Complete Photo Guide to Home Repair: it's got everything, Every major system and surface in and around
the house is covered with in-depth how-to text and detailed photos. No filler, nothing you don't need—it's full of
hundreds of projects and thousands of photos to help you keep your home in top shape. It's no wonder this is the
bestselling home repair bool on the market,

This third edition includes all the best of previous editions, as well as new repair projects for every area of the
house, All projects include;

®  Step-by-step instructions full of pro tips and techniques, Our home improvement experts give you clear,
concise directions to help you from start to finish,

*  Color photos of every stage of a project. Clear, realistic photos illustrate every step of the project so vou'll
know exactly hat to expect.

*  Detailed anatomy photos and illustrations. We go to great lengths to show all the aspects of tool, system, or
project, so you won't be left in the dark.

Every area of the house is covered. In the interiors section, you'll ind comprehensive repairs for basements,
walls, Noors, and ceilings. There's detailed information on minor and major repairs to flooring materials from
carpet to contemporary laminate materials, You'll learn evervthing from how to make vour existing windows more
energy etficient to replacing old windows with the latest high-efficiency windows.

When it comes to exterior repairs, we've got you covered lor all essential maintenance and repairs to your
home’s exterior, including tips for winterizing and improving energy efficiency. We'll show you how to patch
a leaky roof and repair and restore a worn patio, deck, or sidewalk. Repairs to every major siding material are
also covered.

Repairs 1o wiring, plumbing, and heating-ventilation-and-air-conditioning systems can be the most
intimidating for homeowners, and they're almost always the most expensive to hire out. Armed with this book,
you'll have all the information and direction vou need to tackle common wiring and plumbing projects with
confidence. Whether you've got a running toilet or a problem with old wiring, odds are vou'll find a clear,
effective solution in this book—without a call to an electrician or a plumber.

As a homeowner, you know vour home is vour biggest investment, The Complete Photo Guide to Home Repair
is your indispensable resource for maximizing your return on that investment .






Interior
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I | Repairing Floors

laor Ccoverings wear ol Faster than other

interior surfaces because they get more wear
|||'|l| Lear., F';l.lrl:'ll'l' l!;ll‘l'ltlﬂl.," e4in i'l.”ll.'l't IThHE: ||'|;||'| _illhl
appearance. Scratches in resilient flooring and cracks
in gnmlcd tile joints can let moisture into the floors
underpinnings. Hardwood floors lose their finish and
become discolored. Loose boards squeak,

Underneath the finished Hooring, moisture
ruins wood underlayment and the damage is passed

on to the subfoor. Bathroom foors suffer the most
from moisture problems. SubHooring can pull
|(I[|5|:' IIH:IIF'I j(ri.‘i-l.‘i-, :;'rlll.liing Hl:l”rh o Illff[”'ﬁl‘ LIneven
and springy.

\lrﬂﬂl Cen il\. Il'll.._"Sl," [Tr|:||]h_'|:1‘|h :..'Illlr.l'-('”: "il.l(,'l'l s
squeaks, a broken stair tread, damaged haseboard
and trim, and minor damage to Hoor coverings,
with the tools and techniques shown on the

|-r1F|m'.'inz_:[ pages.

A typical wood-frame floor consists of layers that work together to provide the required structural support and desired
appearance: 1.4t the bottom of the floor are the joists, the 2 » 10 or [arger framing members that support the weight of the fioor.
Ioists are typically spaced 14° apart on center. 2. The subfloor 15 nailed to the jodsts. Most subfloors installed in the 1970s or later are
made of %" tongue-and-groove phywood; inolder houses, the subfioor often consists of 1"-thick woaod planks nailed diagonally across
the floor joists. 3. 0n top of the subfloos most builders place a %% phywood underlayment. Some flooring materials, especialty ceramic
tile, require cementboard for stability, 4. For many types of floor coverings, adhesive or mortar is spread on the underlayment before
the floor covenng is installed. Carpet rolls generally require tackless strips and cushioned padding. 5. Other materials, such as snap-fit
laminate planks or carpet squares, can be installed directly on the underlayment with little or no adhesive

10 ® THE COMPLETE PHOTC GUIDE TO HOME REPAIR



! Tips for Evaluating Floors

When installing new flooring High thresholds often indicate that Buckling in solid hardwood floors
awvier old, measure vertical spaces to several layers of flooring have already indicates that the boards have loasenead
make sure enclosed or under-countar been instalted on top of one another. from the sebfloor. Do Not remowe
appliances will fit once the new If you have several layers, it's best to hardwood floors. Instead, refastan
underlaymeant and flooring are installed, remane them before installing the new lonse Doards by drilling pllot holes

Use samples of the new underlayment floor covering. and inserting flooring nails or screws.
and floor Covering as Spacers Mew carpet can be installed right over
Wharn measuring. a well-fastenad hardwood floor Mew

ceramic tile or resilient flooring should
be installed over underlzyment placed
an the hardwood flooning.

Loose tiles may indicate widespread Air bubbles trapped under resiliznt Cracks in grout joints around ceramic
failure of the adhesive. Use a wallboard sheet flooring indicate that the adnesive tile are a sign that movement of tha
kmifiz to test tiles. If files can be pried has failed, The old flooning must be fipor covering has causad, or has been
up easily in many different areas of the rermoved before the news cowvering can caused by, deterioration of the adhesive
room, plan to remove all of the flooring, be installed, layer. if more than 10% of the tiles are

Ioose, removi the old flooring, Evaluate
the condition of the underayment (see
apposite page) to determine if it also
must be removad,

Jl.'m.rlrlrlhlrurin 11



| Repairing Joists

AHL.‘\.‘{‘I"{"\.' arched, hulg{'d, cracked, or saping flaor
joist can only get worse over time, eventually
‘.I(_"lli:ll'[ﬂilu-_: ll'll' ﬂ| T |Ii?(|\'ﬂ_' i1 e Cul‘il‘ul ir1,'-_'| ol |Jr|]]‘J|t‘IT]
joist is an easy repair and makes a big difference in
your linished floor. 16s best to identily problem joists
and fix them before installing vour underlayment and
new Hoor covering.

One way to fix joist problems is to fasten a few
new joists next to a damaged floor joist in a process
called sistering. When installing a new joist, vou
may need to notch the bottom edge so it can At over
the foundation or heam. 1F that's the case with your
joists, cut the notches in the ends no deeper than W
of the actual depth of the joist.

. How to Repair a Bulging Joist

Tools & Materials »

4-fr. level 3" lag screws
Reciprocating saw with washers
Hammer Framing lumber
Chisel | 6 common nails
Adjustable wrench Hardwood shims
TU|H: mcasure .\I.1U|4':|I j;_ll:l'-.\, FH]H'l.‘i

Ratchet wrench

e
Find the high point of tha bulge in Use the measurement and reference When the joist has settled, reinforce
the floor using a level, Mark the high paoint from the last step to mark the it by cenmtering a board of the samea
point and measune the distance to a high point on the joist from below the hiaight and at least & 1t 1Iong next 1o it
reference point that extends through floor. From the bottom edge of the Fasten the board to the joist by driving
the ficor, such as an exteror wall or joist, make & straight cut into the joist 12d common nails in staggered pairs
heating duct just below tha high point mark 1sing a about 12" apart, Drive a row of threa

reciprocating saw. Make the cut ¥ ofthe  nails on either side of the cut in the joist
depth of the joist, Allow several weeks

for the joist to straighten.

12§ THE COMPLETE PHOTO GUIDE TO HOME REPAIR



" How to Repair a Cracked or Sagging Joist

Identify the cracked or sagging joist
before it causes additional problems
Rarmove any blocking or bridging above
the sill or beam where the sistar joist
will £0.

Place a level on the bottom edge of
the joest to determine the amount of
SHPRINE that has occurred, CUt a sister
|oist the same length as the damaged
|t Place it next to the damagad joist
with the crown sede up. If neadead, notch

Nail two &-ft. 2 = 45 together to make

a cross beamy, then place the beam
perpendicular to the jaists near ane end
of the joists. Position a jack post under
the Deam and use a level to make sure
it's plumb before raising it:

the bottom edge of the sister joint 5o it
fits aver the foundation or bearm.

I. 1 P

Raise the jack post by tuming the threaded shaft until the
cross beam s snug against the joists. Position a second jack
past and cross beam at the other end of the joists. Raise the
posts. until tha sister joist is flush with the subfloor, Insam
tapared harcwood shims at the ends of the sister joist whena it
sits on the sill or beam. Tap the shims in place with @ hammer
and scrap piece of wood until they'ra snug.

Drill pairs of pilot holes in the sister joist every 127, than
insert 3° lag screws with washers in each hole, Cut the
blocking or bridging to fit and install it between the joists in its
areginal position

Jl.'m.rlrlrlhlrurin 13



I | Eliminating Floor Squeaks

Il:mlﬂ H‘["('.ll’{ WA |'H.'E'| ”I:In:ir‘lbl:h'!rflh r|.|l'l .Ig\tinhl l":ll'l‘l
other or against the nails securing them to the
!;ll|:|ﬂ[|ur. Ili'lrl'.!'l.'l'(H:lLl ”l‘l“r:‘i .‘!‘u(lllf.';ll\ || ”'H.,":L' I'I‘il.'l.'."il..l |]d.“t'r|.

nailed properly. Normal changes in wood make some
Si!l]l.‘:-ll\il'u-_'; inevitahle, z||l|'|u|.|}_;|1 sy floors sometimes
indicate serious structural problems. 1F an area of a
floor is soft or excessively squeaky, inspect the framing
and the foundation supporting the loor,

Whenever possible, Bix squeaks from undemeath
the Hoor. Joists longer than 8 feet should have X-bridging
or solid blocking between each pair to help distribute
the weight. If these supports aren't present, install them
every 6 Feet to stiffen and help silence a noisy Hoor,

Tools & Materials »

Drrill Wood putty
Harmmer Ciraphite powder
Mail set Dance-loor wax
Putty knife Pipe straps
Wood screws Hardwood shims
F|nuri|1g nails Wood glue

- How to Eliminate Floor Squeaks

If you can access floor joists from undemeath, drive wood When you can't reach the floor from undemeath,

screws up through the subfioor to draw hardwood flooring surface-nail the floor boards to the subfioor with ring-shank
and the subfloor togather. Dl pilot holes and make certain flooring nails, Drill pikot holas close to tha tongue-side edga of
the scraws aren’t long enough to break through the top of the the board and drive the nails at a slight angle to increase their
floorboards, Determine the combined thickness of the floor holding power, Whenever possible, nail into studs, Countersink
and subfloor by maasuring at cutouts for pipas, the nails with a nail set and fill the holes with tinted wood putty.

14 ® THE COMPLETE PHOTO GUIDE TO HOME REPAIR



Eliminate squeaks in a carpeted floor by using a special floor
fastening device, called a Sgueseesk No More, to drive screws
through the subfioor into the joists. The device guides the
screw and controls the depth, The screw has a scored shank,
50 0Nnce it's set, you can break the end off just balow the
surface of the subfioor,

Eliminate squeaks in hardwood floors with graphite powder,
talcum powder, powderad scap, mineral ofl, or liguid wax
Remowe dirt and deposits from joints, USIng a puthy knife. Apohy
graphite powder, talcum powdern, powdered soap, or mineral ol
betweaen squeaky boards. Bounce on the boards towork the
lubncant into the joints. Clean up excess powder with a damp
cloth. Liguid wa is ancther option, although some fioor finishes,
such as urethane and varnish, are not compatible with wax, 50
check with the fliooring manufacturer, Use a clean cloth to spread
wax over the nosy joints, forcing the wax desp inta the joints.

In an unfinished basement or crawl space, coppar water
pipes are usually hung from floor joists, Listen for pipes rubbing
against joists, Loosen or replace wire pipe hangers 1o silence
the noise. Pull the pointed ends of the hanger from the wood,
using a hammer ar pry bar, Lower the hanger just enough so
the pipe isn't touching the joist, making sure the pipe is held
firmly 5o it won't vibrate. Renail the hanger, driving the pointed
end straight into the wood,

The boards or sheeting of a subfloor can separate from
the joists, creating gaps Where 2aps are severe Or appear
ahowve several neighboring joists, the framing may need
reinforcement, but isolated gapping can usually be remedied
with hardwood shims. Apply a small amount of wood glue to
the shim and squirt some glue into the gap. Using a hammer,
tap the shim into place until it's snug. Shimming tog much
will widen the gap, so be careful. Allow the glue to dry bafore
walking on tha floor

Interior Repairs B 15



|‘|t,rr:".¢-: 116 reason |r,*l rJHh:.igc‘i.l Lrimm |1‘|u!t|il1gh:
detract from the appearance of a well-maintained
oo, With the right tools and a little attention
to detail, you can replace or repair them quickly
and casily.

Home centers and lumber vards sell many styles
of moldings, but they may not stock moldings found
in older homes. If vou have trouble hinding duplicates,
check salvage yards in vour arca. They sometimes
carry styles no longer manufactured. You can also try
comhining several different moldings to duplicate a
more elaborate version.

Tools & Materials »

Flat pry bars (2)
Coping saw Replacement moldings
Miter saw 2d, 4d, and 6d

Drill finish nails
Hammer Wood putty

Mail set

Wood scraps

B Replacing Trim Moldings

" How to Remove Damaged Trim

Even the lightest pressure from a pry bar can damage
wallboard or plastar, 50 use a large, flat scrap of wood to
protect the wall, Insert one bar beneath the trim and work the
ather bar between the haseboard and the wall. Force the pry
bars in opposite dirgctions to remove the baseboard,

16 ® THE COMPLETE PHOTO GUIDE TO HOME REPAIR

To remove baseboards without damaging the wall, use
leverage rather than forge, Pry off the base shoe-first, using a
flat pry bar When you feel a few nails pop, move farther along
the molding and pry again



' How to Install Baseboards

Start at an inside corner by butting one piece of baseboard
securely into the corner. Drill piat holes, then fasten the
baseboard with two &d finish nails, aligned vertically, at each
wall stud. Cut a scrap of baseboard 50 the ends are perfectly
sguare Cut the and of the workpiece square. Pasibon the
scrap on the back of the warkpiece 5o its back face is flush
with the end of the workpiecea. Traca the outline of the scrap
anto the back of the wiorkplece.

Cut along the outline on the workpiece with a coping saw,
keepang the saw perpendicular to the baseboard face. Test-fit
the coped end. Recut it, If necessarny

To cut the baseboard 1o fit at cutside comers, mark the
end where it meets the outside wall cormer. Cut the end at a
45* angle, Using a power miter saw. Lock-nail all miter joints
by drilling a pitot hale and driving 4d finish nails through
each comer,

Install base shoe molding along the bottom of the
basehoands. Make miter joints at inside and outside corners,
and fasten base shoe with 2d finish nails, Whenever possible,
complete . run of molding using one piece, For |ong spans, join
molding pieces by mitering the ends at parailel 45° angles, Set
nail heads balow the surface using a nail set, and then fill the
holes with wood putty,
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) Repairing Hardwood

A{hjl'h'rwﬂ, {Jing_{:.' hardwood Hoor My I:JI'IlI'!.' need
a thorough cleaning to reveal an attractive,
'I"Il,'-':'.llllli}' rlr'liﬁl'l. ]lI :|,'|':ll| I"H‘l'll' o |..i'|ir|:|. new or PH‘“IIiHIIL'EI
hardwood Moor, checle with the manufacturer or
Nooring installer before applving any cleaning products
or wax. Most prefinished hardwood, for example,
should not be waxed.

Water and other liquids can penetrate deep into
the grain of hardwood floors, leaving dark stains that
are sometimes impossible to remove by sanding.
Instead, try bleaching the wood with oxalic acid,
available in crystal form at home eenters or paint
stores, When gouges, scratches, and dents aren't bad
enough to warrant replacing a Hoorboard, repair the
damaged area with a latex wood patch that matches
the color of your fHlaar.

Tools & Materials »

Vacuum Hardwood cleaning kit
Bufting machine Paste wax

Hammer Rubber gloves

Mail set Oialic acid

Putty knife Vinegar

Cloths Wood restarer

)
Identify surface finishes using solvants I an inconspicuous
area, rib in different solvents to see If the finish dissolves,
softens, or is removed. Denatured alecehal removes sheallac,
while lacguer thinnar removes [aequer. If nather of those woek,
try nall polish remover containing acetone, which removes
varnish but not pofyurethane.

Latex wood patch Hammer

Sandpaper Caulk gun
Drill Spine-shank
Spade hit flooring nails
Circular saw Nail set

Chisel Wood putty

. How to Clean & Renew Hardwood

Vacuum the entire floor. Mix hot
water and dishwashing detergent

that doesn't contain ye, trisedium
phasphate, or ammonia. Working an
3-ft-square sections, scrub the floor
with & brush or nylon scrubbing pad.
Wipe up the water and wax with a towel
bafore moving to the next section.
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If the water and detergent

don't remove the old wax, use a
harcwood fioor cleaning kit. Use

only solvent-type Cleaners, as some
wiater-based products can blacken
wood. Apply the cleaner following tha
manufacturer's instrections.

When the floor is clean and dry, apply
a high-guality floor wasx, Paste wax i3
mare difficult to apply than liquid floor
wia, burt it lasts much longer. Apply the
war by hand, then polish the floor with
a rented buffing machine fittad with
synthetic buffing pads.



" How to Remove Stains

Remove the finish by sanding

the stained area with sandpaper

In a disposable cup, dissohve the
recommendad amount of oxalic acid
crystals in water, Wearing rubber gloves,
pour the mixture over the stained

area, taking care to cover only the
darkened wood.

Let the liquid stand for one hour
Repeat the application, If necassary.
Wash with 2 tablespoons borax
dissofved In one pint water to neutralize
the acid. Rinse with water, and |et the
wood dry, Sand the area smoaoth,

. How to Patch Scratches & Small Holes

Before filling nail holes, make sure
the nails are securely set in the wood.
Use a hammer and nail set to dive
loose nalls below the surface. Apply
wiood patch to the damaged area, Using
a putty knife. Force the compound irto
the hole by pressing the knife blade
downward until it es fiat on the floor

Scrape excess compound from

the edges, and allow the patch to dry
completely. Sand the patch flush with
the surrounding surface. Using fine-grit
sandpaper, sand in the direction of the
wood grain.

Apply several coats of wood restorar
until the bleached area matches the
finish of the surrounding fioor.

Apply wood restorer 1o the sanded
araa urtl it blends with the rest of
the fioor.
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I | Replacing a Damaged Floorboard

EIIL']I h[lli(l |'|:'||":.I'I.||'EH:II'.| ”[]Hﬂf!)“ﬂl'[l!\'. A |':|{\'!|'l:|-r'||:|
repair, they need to be carefully cut out and
rL‘ITI.lL"ud 'L'n'ill-l I:l“i'lr(hj l:lr I.II(' ST I'u'l'i{.ll.il. ﬂI'H.J !l!iL'l\.l‘lL".‘rH.
Replace whole boards whenever possible. IF a hoard
i |r1r1g, or if prart of its |1_'r|g[|1 is inaccessible, draw
a cutting line across the face of the board, and tape
biehind the line to protect the section that will remain,

Tools & Materials »

Drill Replacement hoards
Spade bit Masking tape
Circular saw Construction
Chisel adhesive
Hammer Spiral-shank

Caulle gun flooring nails

Mail set Wood putty

- How to Replace Damaged Floorboards

v £ e = o

Draw a rectangle around the damaged area. Dotarmine Determine the depth of the boards to be cut. With a drill

the minimal number of beards to be removed, To-avoid nails, and #"-wide spade bit, slowly drill through a damaged board.
be sure to draw the line 3" inside the outermost edge of Drilt until you see the top of the subfloor, Measure the depth. A
ary joints. comman depthis %" or %7, Set your circular saw 1o this depth.
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To prevent boards from chipping, place masking tape or Align the circular saw with the wood cutting guede. Turm on

painter's tape along the outside of the pencil lines. To create the saw. Lower the blade into the cutline. Do not cut the last 14
awood cutting guide, tack a straight wood strip inside the of the cormers. Remove cutting guide. Repeat with other sides.
damagad araa (for easy removal, allow nails to slightly stick

up). Set back the guide the distance betweean the saw blade

and the guide edge of the circular saw.

Remove split boards. Use a scrap 2 x 4 block for leverage

completely 0osen the Doards from the subfloor. Make sure and to protect the floor, With a hammer, tap a pry bar into and
the chisel's beveled side is facing the damaged area for a under the split board, Mast boards pop out easily, but some
clean edge. may require a litlle pressure. Remove exposed nails with the
hammar Claw.
eontinued)
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i
Use a chisel to remove the 2 remaining strips. Again, make

sure the bevel side of the chisel is facing the interior of the
damaged area. Set any exposed nails with your nail sat,

To install the last board, chizal off the lower lip of the
groove. Remove the tongue on the end of the board, if
necessary Apply adhesive to the board, and set it in place,
tongue first,
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Cut new boards. Measure the length and width of the area
to be replaced. Place the naw board on a sawhorse, with the
saction to beused hanging off the edge. Draw a pencil cutline
With saw blade on waste side of mark, firmly press tha saw
guide against the edge of a framing souware. Measure each
board separately

B s A 'kh ,: \‘ L :
COORRYE" pa T X 1“&_-\\
Pick a drill bit with & siighthy smaller diarmeter than an
B-penny finish nail, and drill holes at & 45° angle through
the corner of the replacement piece’s tongue every 3" 10 4°
along the new board. Hammer a 1%"-long, &-panny finish nail
throwugh the hole into the subfloor. Use 2 nail set to countersink
nails, Repeat until the last board,



¥ o) WS B 5 o R R

Lay the last board face down onto a protective 2 = 4 and
use a sharp chisel to split off the lower lip. This allows it to it
into placa,

b b i it 5T = X

Drill pilot holes angled outward: two side-by-side holes
about 1% from the edgas of each board, and onea hole eveary
12" along the groove side of each board, Drive 1%4"-lang,
d-penny finish nails through the holes, Sat nails with a nail set
Fill holes with wiood putty

fEie

To install the last board, hook the tongue into the groove of
the old floor and then use a soft mallet 1o tap the groove side
dowwn into the previous board installed,

Once the putty is dry, sand the patch smooth with fine-grit
sandpaper. Feather-zand neighboring boards, vacuum and
wipe the area with a clean clath, Apply matching wood stain
ar restarer, then apply # coats of matching finish,
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" How to Repair Splinters

If you still have the splintered piece of wood, but it has
been entirely dislodged from the floor, it's a good bet that the
haflowed space left by the splinter has collected a lot of dirt
and grime. Combine a 1;3 mixture of distilled white vinegar and
water in a buckat. Dip an old toothbrush into the solution and
use it fo clean out the hole left in the floor Wil you're at i,
wipe down the splirter with the solution, too, Allow the floor
and splinter to thoroughly dry.

Press the splinter back into place. To clean up the excess
glue, use a slightly damp, fint-free clath. Do not oversoak the
cloth with water.
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If the splinter is large, apply wood glue to the hole and
splinter. Use a Q-Tip or woothpick to apply small amaounts of
wood giue under smaller splintérs. Soak the Q-Tip in glue;
wou don't want G-Tip fuzz sticking out of your floor once the
glue drigs.

Allow the adhesive to dry. Cover the patch with wax paper
and & couple of books. Let the adhasive dry overnight



" How to Patch Small Holes in Wood Floors

Repair small holes with wood putty, Use putty that matches Sand the area with fine (100- to 120-grit) sandpaper. Sand
the floor color Force the compound into the hole with a putty weith the wood grain so the splintered area is flush with the
knife. Continue 1o press the puthy in this fashion until the surraunding surface. To better hide the repair, feather sand the
depression in the floor 15 filled. Scrape excess compound from area. Wipe up dust with a slighthy damp cloth.

the area. Use a damp, lint-free cloth while the putty 15 still wet

to smooth the top level with the surmounding fioor. Allow to dry,

With a clean, lint-free cloth, apply 2
matching stain (wood sealer or "restorer”)
by the sanded area. Read the label on the
product to make sura it 15 approprate

for sealing wood floors, Work in the stain
uritil the patched area blends with the
rast of the floon Allow area to completely
dry. Apply two coats of finish. Be sure the
finish Is the same as that which was used
on the surrounding floor,
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I | Replacing Sections of Wood Floors

26

hen an interior wall or section of wall has

been removed during remodeling, vou'll need
o |]JJ||. JI Ed s in [l“_' H”[Il'in"-_'| "u'l-hl.'n.' Il"ll.' 'l'lil” Was
located. There are several options for patching floors,
{IU[]'_'[II:HI'II-_'; CHT YORLIT I“lﬂlgﬂ_'l .,Ir“] ll'l',' _IL"'I.'L"] r||. }'(le
do-it-vourself skills,

It the existing Hooring shows signs of wear,
consider replacing the entire flooring surface.
Although it can be expensive, an entirely new Hoor
covering will completely hide any gaps in the floor
and provide an elegant finishing touch for your
remodeling project.

If you choose to patch the existing Hooring,
be aware that it's difficult to hide patched
etely, especially il the Hooring uses

areas Comp
unigue patterns or finishes. A creative solution
is to intentionally patch the floor with material
that contrasts with the :-ulrruLllltlihg !Inuring
{opposite page),

A quick, inexpensive solutlon is to install T-molding to
bridge & gap ina wood strip finor. T-moldings are especiatly
usaful when the surrounding boards run paraliel to the gap.
T-moldings are available in several widths and can be stained
to match the flooring.

When patching a wood-strip floor, one option is to remove all of the floor boards that butt against the flocnng gap using a pry
har and replace tham with baards cut tofit, This may require you to trim the tongues from some tongue-and-groove floorboards
Sand and refinish the entire floor-so the new boards match the old
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How to Use Contrasting Flooring Material

Fill gaps in floors with matenals that have a contrasting color and pattem: For wood floors, parguet tiles are an easy and
inexpensive choice (above, left). You may need to widen the gap wath a circular saw set 1o the depth of the waod covering to make
room for the contrasting tiles, To enhance the effect, cut away a border strip around the roam and fill thesa areas with the same

contrasting flooring material fabove, right).

| Tips for Patching Floors »

Build up the subfloor in the patch Make a vinyl or carpet patch by
ared, using layers of thin plywood and — laying the patch matenal over the
bullding paper, =0 the new surface will  old floaring, then cutting through

be flush with the surounding floorng.  both layers When the cut strip of old

¥ou may need to axperiment with flooring Is removed, the new patch
differant combinations of phywood and — will fit tighthy in its place. if flooring
paper to find the right thickness. miaterial 15 pattermed, make sure the

patterns are aligned before you cut.

Install a carpet patch using
heatactivated carpet tape and a
rented ssam iron. Onginal canpet
remnants are ideal for patching. Mew
carpet, even of the same brand, style
and color, will seldorm match the
ofiginal carpet exactly.
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] Replacing Laminate Flooring

In the event that Y need to n:rﬂ:;u:r a Laminate
plank, you must first determine how to remove the
damaged plank. IF vou have a glueless “loating” Noor
it is hest to unsnap and remove each plank starting at
the wall and moving in until you reach the damaged
plank. However, if the damaged plank is far from the
wall it is more time-efficient to cut out the damaged
plank. Fully-bonded laminate planks have adhesive
all along the bottom of the plank and are secured
directly to the underlayment. When you remaove

the damaged plank you run the risk of gouging the
subfloor, so we recommend calling in a professional
if you find that your laminate planks are completely
glued to the subfloor.

" Tools & Materials »

Circular saw Chisel

Underlayment [ Rubber mallet

Il spagcers | | | | | | Dhojuhar

Tapping block Finish nails

Serap foam Nail set As indestructible as laminate floors may seem, minor
Speed square Strap clamps | scratches caused by normal day-to-day wear and tear an
Manufacturer’s glue | Threshold ' unavoidable Whether the damaged plank is close to a wall
Painters tape————— “and e T of in the middie of the flaor, this project will show you how (o

replace it

From bottom to top, laminate planks
are engingered to resist moisture,
scratches, and dents. A melaming base
layer protects the inner core faver,
which is mast often HOF (high-density
finerboand). This is occasionally followed
by kraft paper saturated in resing for
addad protection and durability. The
print film is a photographic layver that
replicates the look of wood or ceramic
The surface is a highly protective wear
layer, The tongue-and-groove planks fit
Wear tagethar tightly and may be laccording
layer 3 manufacturer's instructions) glued
Print film together for added stability

Kraft paper

Tongue Cara

Melamine
backing

Groove
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" How to Replace Laminate Planks

Draw a rectangle in the middle of the damaged board with &
114" border between the rectangle and factory edges. At each
rectangle camer and inside each comer of the plank, use a
hammer and nail set to make indentations. At each of these
indentations, drill %." hakes inta the plank. Only drill the depth
of the plank.

To protect the floor from chipping, place painter's tape
along the cutlines. Now;, sat the circular saw depth to the
thickness of the replacement plank. (If you don't have a
replacement plank, see page 20, Step 2 to determine the plank
thickness.) Ta plunge cut the damaged plank, turn on the saw
and slowly lower the blade inta the cutline untl the cut guide
rests fiat on the floor, Pugh the saw from the center of the line
aut 10 each end. Stop W in from each cormer. Use a hammer
to tap a pry bar ar chisel into the cutlines. Lift and remove

the middie sachon. Place a sham chisel between the two crill
holes in each corner and strike with a hammer to complate
aach corner cut vacuum.

To remove the remaining outer edges of the damagad
plank, place ascrap 2 = 4 wood block along the outside of
ane long cut and use it for leverage to push a pry bar under
the fiooring. Insernt a second pry bar baneath the axisting

floor (diractly under the joint of the adjacent plank) and use a
pliers to grab the 1% border strip in frontof the pry bar Press
downward until & gap appears at the joint. Remove the border
piece. Remove the opposite strip and then tha two short end
pieces in the same manner,

Place a scrap of cardboard in the opening to protect the
ungerayment foam while you remove all of the old glue from
the factory edges with a chisel. Vacuum up the wood and
glue flakes,

(continued)
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To remove the tongues onone ong and one short end,

lay the replacement plank face down onto a protective scrap
of phywood (or 2 x 4}, Clamp a straight cutting guide to the
replacement plank 5o the distance from the guide causes the
hit to align with the tongue and trim it off. Pressing the router
against the cutting guide, slowly move along the entire edge of
the replacemeant plank to remove the tongue. Clean the edges
Wwith sandpaper.

Dry-fit the grooves on the replacemant board into the
tongues of the surrounding boards and press into place. If

thie board fits snighy in between the surmounding boards, pry
the plank up with a manufacturer suction cup. If the plank
does not sit flush with the rest of the floorn, check to make
sure you routered the edges off evenly. Sand any rough edges
that should have been completely removed and try to fit the
plank again.

Set the replacement plank by applying laminate glue to the
removed edges of the replacernent plank and intg the grooves
of the existing planks. Firmby press the plank imo place.
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Clean up glue with a damp towel. Flace a sirip of wax
paper over the new plank and evenly distribute some Dooks on
the wax paper. Allow the adhesive to dry for 12 to 24 hours,



I‘ Variation: Floating Floors »

If your damaged plank is close to the wall and the laminate floor is glueless, follew these steps;

To remave shoe molding, wedge a chisel between To remove the first plank closest to the wall, use
the shoe mokding and baseboards to create a gap a pry bar to lift it just enough o get your hands under it
and maintain that gap with wood shims. Continue this and then skowly lift up and away from the adjacent plank.
process every 6" along the wall, Locate the nails that are Continue t0 remove the planks that are between the shoe
holding the shoe to the baseboard and use a pry bar at meiding and the damaged plank with your hands. Finally,
thosa locations to gently pull the shoe away from the remove the damaged plank.

baseboard (inset).

Snap in a new replacement plank and then continue Lay the shoe molding back in place along the wall.

to replace the rest of the Boards until you reach the wail Using a nail sat and hammer, countersink finish nails inta

In the same manrer, thie top of the shoe molding every & ta 12* along the wall,
Fill the holes with wood putty.
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. How to Replace a Parquet Tile

For the initial plunge cut, set the depth of a circular saw

1o the thickness of the parguet tile, (If you don't know the
thickness, see Here's How, this page) Hold the saw so that only
the top of the Bulde plate touches the surface of the wood; the
bilade, when lowered, will cut into the damagead wood block.
Turn on the sau Skowly Iower the blade into the cutting ling
until the saw's cut guide rests flat on the floor, Make a series

of four plunga cuts into the damaged tile—1" inside sach
edge—to make 3 squara cutout.

Use a putty knife to scrape away the remaining adhesive on
the underlayment so that the new tile wili sit fiush with the
surrounding floor
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Use a hammer and a sharp, 1°-wide chisel to chip out the
cuf pieces in the center of the damaged file When you're
remaoving the pieces around the edge of the cutout, make
sure the bevelad side of the chisel is facing the damaged area
50 that a clean flat edge 15 left along the adjacent tiles. If you
need some elbow grease to remove the center peeces, Use a
namimeer 1o tap a pry bar under the damaged cutout and then
lean it over a scrap of 2 = 4 for [everage.

I‘ Here's How »

If you don’t have a replacement tile, and
thersfore don't know how thick the tiles are, you can
determine the thickness by stowly drilling through
the damaged tile with a %" hole saw or 3" -wide
spade drill bit, very showly drill through the damaged
tile. Drill onby a bit &t a time untll vou bore all the
way through the flooring and can see the tap of the
subfioor, then you can measure the depth of the
board with a measuring tape. The depth will range
from 5" to %" thick.



Remove lower lip of groove in replacement tile. If the
replacement wobd block has a tongue-and-groove structure,
remove the lower lip of the groove 5O that you can press it into
place. Lay the replacerment Bock face down onto & protectve
serap of wood and use a sham chisal to split off the lower lip
Lightly sand the edges.

Whenever cutting or drilling wood, be sure to wear
protective eyewear Eyeglasses made of safety glass
will suffice as protective evewear.

4

Apply adhesive. Use a " notched trowel to spraad a thin
layer of floor adnesive onto the back of the replacament
tike and the floor. The ridges should be about " hgh on the
replacemant tile Tha adbesive on the floor 15 only 1o make
sure the tiles are campletaly covered on all edges. You want
a secure bond, but yvou 9o not want adhesnve 1o squesze up
betwesn the tiles.

install replacement block. Hook the tongue of the
replacement block inte the groove of an adjacent block and
then use a soft mallat (o gently tap the groove side of e new
block down into place. If adhesive happens to squeeze Up anto
any of the block, clean it immediately with the cleaning solvent
recommended by the adhesive manufacturer, You'rg dong!
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| Repairing Vinyl

Rz-.pnir methods for vinyl flooring depend on the
type of Hoor as well as the type of damage, With
sheet vinvl, vou can fuse the surlace or patch in
new material. With vinyl tile, it's best to replace the
damaged tiles.

Small cuts and seratches can be fused
permanently and nearly invisibly with liquid seam
sealer, a clear compound that's available wherever
vinyl Hooring is sold. For tears or burns, the damaged
area can be patched. If necessary, remove vinyl from a
hidden area, such an the inside of a closet or under an
appliance, to use as patch material.

When vinyl flooring is badly worn or the damage is
widespread, the only answer is complete replacement.
Although it's possible to add layers of Hooring in some
situations, evaluate the options carefully. Be aware
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that the backing of older vinyl tiles made of asphalt
miy contain ashestos fibers, Consult a professional for
their removal.

~ Tools & Materials »

Carpenter's square — Masking tape

Utility knife Scrap of

Putty knife matching looring
Heat gun Mineral spirits

J-raller Floor covering adhesive
MNotched trowel Wax paper

Marker Liguid seam sealer




. How to Patch Sheet Vinyl

Measure the width and length of the damaged area. Place Lay the patch over the damaged area, matching pattern

the new flooring remnant on a surface you don't mind making lines. Secure the patch with duct tape. Using a carpenter's
50Me cuts on—ike a scrap of phawood. Use a carpenters square a5 & cutting guide, cut through the new viryl {on top)
seuare for cutting guidance. Make sure your cutting size is a bit and the ald vinyl [on bothom), Press firmly with the knife to cut
larger than the damaged area. both layers.

Use tape to mark one edge of the new patch with tha Soften the underlying adhesive with an electric heat gun
corresponding edge of the old flogring as placemeant marks. and remove the damaged section of floor Wark fram edges in.
Remove the tape around the perimeater of the patch and 1ift up When the tile is loosened, insert & putty knife and pry up the
damaged area.
(continued)
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Scrape off the remaining adhesive with a putty knife or
chisel. wiork from the edges to the center. Dab mineral spirits
(or Goo Gonel or spritz warm water on the fioor to dissobe
leftover goop, taking care not to use too much, You don't want
o lonsen the surrounding flooring. Use a razor-edged scraper
iflooring scraper) to scrape to the bare wood underlayment.

Set one edge of the patch In place. Lower the patch onto
the underfayment. Press into place. Apply pressure with a
J-raller or rolling pin to create a solid bond. Start at the center
and work toward the edges, working out air bubbles. Wipe up
adhesive that cozes out the sides with a clean, damp cloth

0r Sponge.
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Apply adhesive to the patch, using a notched trowel (with
1" yehaped notches) hetd at a 457 angle to the back of the
new vinyl patch.

Let the adhesive dry overnight. Use a soft cloth dipped
in lacquer thinner to clean the area. Mix the seam sealer
according to the manufacturer's directions. Use an applicator
bottie to apply & thin bead of sealer onto the cutlines.



' How to Replace Resilient Tile

Use an electric heat gun to warm the Scrape away remaining adhesive with a putty knife or, for stubborn spots, a floor
damagad tile and soften the underlying sCraper. Work, from the edges to the center 5o that you don't accidentally scrape up
adhesive, Keep the heat source moving the adjacent tiles. Usa mineral spirits to dissolve leftover goop. Take care not to atlow
50 yiou don’t melt the tile. When an edge the mineral spirits to soak intd the floor under adjacant tiles Vacuum up dust, dirt,

of the tile begins tocurl, insert 3 putty and adnesive. Wipe clean.

kmife to pry up the loose edge untl you

can remaovie the tile. Note! If you can

clearly see the seam between ties, first

score around the tile with a utility knife.

This previehts other tias from ifting

When the floor is dry, use a notched trowel—with %" Set one edge of the tile in place. Lower tha tila onto the
\eshaped notches—held at a 45° angle to apply a thin, even underiayment and then press it into place. Apply pressure
layer of vimyl tile adhesive onto the underlayment. Mote; Only with a J-roller to create a solid bond, starting at the center and
foliow this stap if you have dry-back tiles, working toward the edge 1o work out air bubbles, If adhesiva

ooZes aut the sides, wipe it up with a damp cloth or sponge,
Conar the tile with wax paper and some hooks, and let the
adhesive dry for 24 hours,
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Ithough ceramic tile is one of the hardest floor
coverings, problems can occur, Tiles sometimes
become damaged and need 1o be replaced. Usually,

| Repairing Ceramic Tile Floors

| Tools & Materials »

this is simply a matter ol removing and replacing Hammer Thin-set mortar
individual tiles, However, major cracks in grout joints Cold chisel Replacement tile
indicate that floor movement has caused the adhesive Eve protection Tile spacers
layer heneath the tile o deteriorate. In this case, the Putty knife Grout

adhesive layer must be replaced in order to create a Square-notched Bucket
permanent repair trowel Grout pigment

Grout sealer

Grout sponge

Floor-leveling
compound

Any time you remove tile, checl the underlayment. Rubber mallet

IF it's no longer smooth, solid, and level, repair or Level

replace it before replacing the tile. When removing Needlenase pliers
grout or damaged tiles, be careful not to damage Serewdriver
surrpunding tiles. Always wear eye protection when Grout float mix
working with a hammer and chisel. Any time vou are

doing a major tile installation, make sure to save extra

tiles. This way, vou will have materials on hand when

repairs become necessary,

" How to Replace Ceramic Tiles

If the tile is not already cracked,
use a hammer to puncture the tile by

tapping a nail set or centar punch into
it. Altarnativehy; if the tile is significantly
cracked, use a chisal to pry up the tile,

With a carbide-tipped grout saw,
apply firm but gentle pressune across
the grout until you expose the
unglazed edges of the tile, Do not
scratch the glazed tile surface, If the
grout is stubborn, use a hammer and
screwdriver 1o first tap the tike (Stap 2),

insert a chisel into one of the cracks
and gently tap the tile, Start at the
center and chip outward so you don't
damaga the adjacant tiles. Be aware
that cement board looks a 1ot like
maortar whan you're chiseling. Remove
and discard the broken pieces.
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Use a putty knife to scrape away old thinset adhesive; Luse
& chisal for pourad maortar installation. if the underlgymeant

is coverad with metal lath, you won't be able to get the area
smoath; just clean it out the bast you can. Once the adhesive
iz scraped from the underlayment, smooth the rough areas
with sandpaper If there are gouges in the underlayment, fill
them with epoey-based thinset mortar (for cementboard) or

Use a %" notched trowel to apply thinset adhesive to the
back of the replacement tile. 5ot the tle down Into the space,
and use plastc spacers around the tile to make sure it is
centered within the opening.

a floor-leveling compaound ifor phywoodd). Allow the &rea to

dry completely.

Set the tile in position and press down
until it is even with the adjacent tiles
Twist it a bit to get it to sit down in tha
maortar, Usa a mallat or hammer and

a block of wood covered with cloth

or a8 carpat scrap (a "beater block”™ w
lightly tap on the tile, setting it into the
adhesive, Lise a level or other straight
surface to make sure-the tile s lavel
with the surrounding tiles, If necessarny,
continue totap the tile until it's flush
with the rest of the surrounding tiles.

Remove the spacers with nesdlenose
pliers, Get the mortar ar thinset
adnesive out of the grout joints with a
small screwdriver and a cloth, Also, wipe
away any adnesive from the surface of
the tiles, using a wet sponge. Lat the
area dry for 24 hours (or according to
the manufacturer's recommeandations),

Use a putty knife lo apply grout to the
joints. Fill in low spots by appiving and
smoathing extra grout with your finger
Lse the round edege of a toathbrush
handle to create a concawe grout ing, if
dasired. You must now grout the joint.
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| Repairing Carpet

Blll‘lhﬁ :lnl."l- staing are ||'H"' MOsT COommion L':l.l’l“'li”j—_"\.
problems, You can clip away the burned Hbers of
:ilJ|JiJr“£'i1lI hl.lll'l.‘i ||.‘ii“::_f_ !i['l'h,l“ SCISS0rS. I}I:_"(,'l:l('r hlir"ﬁ
and indelible stains require patching by cutting away
.Il“l r|:_'|:||:|L'ir1g Eh(' E|1|r11..|g('ti Al

Another common problem, addressed on the
oppusite page, is carpet seams or edges that have
come loose. You can rent the tools necessary for xing
this prohlem.

Tools & Materials »

Cookie-cutter tool Double-face
knee kicker carpet tape
4" wallboard knife Seam adhesive
Litility knife Heat-activited
Hl':'l Im il‘1‘JJ'| SCHM l:“ ] =
Replacement Boards
carpeting Weights

How to Repair Spot Damage

Al &

Remove extensive damage or slains
with a "cogkig-cutter” tool, available at
carpeting stores. Press the cutter down
over the damaged area and twist it to
cut away the carpet

[ . o A A e

Using the cookie-cutter tool again,
cut a replacement patch from scrap
carpeting. Insert double-face carpet
tape under the cutout, positioning the
tape 50 0t owvarlaps the patch seams.
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Press the patch into place. haka
sure the direction of the nap or pattarn
matches the existing carpet. To s2al

the seam and prevent unraveling, apply
seam adhesive to the edges of the patch,



How to Restretch Loose Carpet

Adjust the knob on the head of the knee kicker so the
prongs grab the carpet backing without penetrating through
the padding. Starting from a cornear or near a point wheare the
carpet is firmly attached, press the knee kicker haad into the
carpet, about 2° from the wall,

. How to Glue Loose Seams

Remowve the old tape from under the carpet seam, Cut a
strip of new seam tape and place it under the carpet s0it's
centered alang the seam with the adhesive facing up. Plugin
the seam iron and let it heat up

Thrust your knee into the cushion of the knee kicker to
force the carpet toward the wall, Tuck the carpet edge into the
space between the wood strip and the baseloard using a8 4°
wallboard knife, IT the carpet is still loose, trim the edge with a
utility knife and stretch it again,

Pull up both edges of the carpet and set the hot iron
sguarely onto the tape. Wait about 30 seconds for tha glue to
melt. Move the iron about 12° farther along the seam. Guickly
press the edges of the carpet together into the melted glue
kehind the iron. Separate the pile to make sure no fibers arg
stuck in the glue and the seam is tight. Place weighted boards
over the seam to keep it flat while the glue sets, Remember,
wou have onhy 30 seconds 1o repeat the procass,
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How to Patch Major Carpet Damage

Use a utility knife to cut four strips from a carpet remnant, Use a marker to draw arrows on tape. Fan the carpet
each a litthe wider and longer than the cuts you plan to make wwith your hand to see which direction the fibers are wover,
around the damaged part of your carpet. Most wall-to-wall and than usa the pieces of tape to mark that direction on both
carpet i5 installed under tension; so to relieve that tension, the carpet surrounding the damaged area and the remnant
set the knee Kicker 8" to 1 ft. from the area to be cut out and Wwou intend to use as a patch. Place a carpet remnant on
nudge it forward (toward the patch area), If you create a hump phywiood and cut out a carpet patch slightly larger than the

in the carpet, you've pushed too hard and need to back off. damaged section, using a utility knife. As you cut, use a Phillips
Mow place one of the strips upside down in front of the knee sorawdriver to push carpet tifts or loops away from the
kicker and tack it to the floor at 2° 10 4% intervals. Repeat the Cutting line. Trim koose pile, and then place the patch right side
same process on the other three sides up over the damaged araa,

I\ Tool Tip»

42

knee kickers have teeth that grab the
carpet backing. These teeth should be
sel 1o grab the backing without grabbing
the padding. There is an adjustable knob
to do this. You can tell if the knee kicker
s grabbing the padding by the Increased
pressure needed to move it forward

To release the tension just before a
damaged area of carpet you intend to
patch, place the feet on the floor and
Lise your knee to press it toward the
damaged ared.
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Tack one edge of the patch through the damaged carpet Cut four lengths of carpet seam tape, =ach about 1°

and Inte the floor, making sure the patch oovers the entire longer than an edge of the cut out area, using a utility knife
damaged area. Use a utility knife to cut out the damaged ar scissors. Cover half of each strip with & thin layer of seam
carpet, following the border of the new patch as a ternplate. arhesive and then siip the coated edge of each strip, sticky

If you cut inko the carpet padding, use duct tape to mend it side up, alohg the underside edges of the origingl carpet. apply
Remove the patch and the damaged carpet square. miore adhesivie o the exposed halt of tape, and use enough

adhesive to fill in the tape weave.

| Whatlf...»

if you have cushion-backed, fully-bonded carpet, you
can follow the instructions above to make a large

patch, excapt;
. Youwon't need a knee kicker,
2. Youdon't need to nall cutline strips around the
patch area.

3. Use s putty knife to scrape away any dried
cament from the hole you make. Some glues
may require neat or chemical sohvernts to
effectively remove them,

4. Apply multh-purpose floorng adhesive to the
fioor with & =" trowel.

5. Instead of seam tape, just use a thin bead

Line up your arrows and press the patch into place. Take of cushion-kack seam adhesive along the

Care not 1o press too much, because glue that sgueezes up perimeater of the hole,

onto the newly tEid carpet creates a mess. Lise an awl to free

tufts or loops of pile crushed in the seam. Lightly brish the

pile of tha patch to make it biend with the surrgunding carpat,

Leave the patch undisturbed for 24 hours. Check the drying

time on the adhesive used and wait at least this long before

removing the carpat tacks.
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| Sealing Interior Concrete Floors

Cum:rﬂv ie a versatile building material. Most
people are accustomed to thinking of concrete
primarily as a wilitarian substance, but it can also
mimic a variety of looring types and he a colorful and
beauiful addition 1o ANy ORI,

Whether your concrete floor is a practica
tor the garage or an artistic statement of personal
style in your dining room, it should be sealed.

surface

Concrete is a hard and durable building material, but
it is also porous. Consequently, concrete floors are
susceptible to staining. Many stains can be removed
with the proper cleaner, but sealing and painting
prevents oil, grease, and other stains from penetrating
the surface in the First place; thus, cleanup is
considerably easier.

Prepare the concrete for sealer .i]‘.l]‘)lir.lliul! by acid
etching, Etching opens the pores in concrete surfaces,
.Illll'.'\‘”ig .‘;-t':'l]{'ll.\: Lii |H11Id L1 i1|'| i, ]\“ Ell]l]tlel (A1 [l{‘:l!‘i('
concrete surfaces, such as garage Hoors, should be
"IL'I'I[";‘ |‘]l.'F|1r1: -.ll]:l:lh'i['lk_[ .‘ilj‘ll‘ll. .l--l'l" Hl]l'llul('f: hil“‘“l[l
feel gritey, like 120-grit sandpaper, and allow water
LLH] |J('|1t‘[r.‘i|i: il.. ”I ':.-'HI:I-FL‘ nol sure 1'I.|'||."[|l|:,'r 1..-'|:||,]|‘ nnur
needs to be etched or not, it's better to etch. 1f vou
don’t eteh when it is needed, Yo will have 1o remove
the sealer residue before trying again.

Tools & Materials »

Garden hose d-in.-wide !i_'p']?llhl."li{i Long pants and Alkaline-base

or pressure washer bristle paint brush long-sleeve shirt neutralizer

(for outdoors Paint tray Rubber boots (ammonia,

and garages only) Soft-woven roller cover  Rubber gloves gardeners lime,
Stiff bristle broom with 1" nap Satety gogoles baking soda,
Acid-tolerant bucket Long-handle Chlorine respirator or Simple Green
H|‘J|‘:'I1|-L]iugr;i|1 paint roller Acid etcher -.'Et'.inill.,'-_: solution)

or acid-tolerant Wet/dry shop vacuum Concrete sealer

[rammp spray
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I Tips for Acid Etching Concrete Floors

A variety of acid etching products is available: Citric acid is a blodegradable acid that does not produce chicrine fumes it
is the safest etcher and the easiest to use, but it may not be strong enough for some very smooth concretes. sulfamic acid is less
aggressive than phasphoric acid or muriatic aced, and it is perhaps the best compromise betwean strength of solubion and safety.
Phosphonic acid 15 a stronger-and more noxious acld than the previous two, but it s considerably less dangerous than muriatic
acid. It is currently the most popular etching choice. Muriatic acid (hydrochlornic acid) ks an extremely dangerous acid that quickly
reacts and creates very strong fumes. This is an etching solution of tast resort. it should only be used by professionals or by the
st serous DIYers. Never add water to acid—only add acid to water,

Acids of any kind are dangerous. Use caution whenworking  Even after degreasing a concrete floor, residual grease

with acid etches; itis critical that there be adeguate ventilation or gils can create serious adhesion problems for coatings

and that you wear protective clothing, including: safety goggles, of sealant or paint, To check whather your floor has been
rubber glovies, rubber boots, long pants and a long-skeave shirt adequately cleaned, pour a glass of water on to the floor, IF it
in addition, wear a chiorine respirator—the reaction of any base is ready for sealing, the water will scak inta the surface quickhy
and acid can ralease chioring or hydrogen gas. and evenly, If the water baads, clean the fioor again
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How to Acid Etch a Concrete Floor

Clean and prepare the surface by first sweeping up all Saturate the surface with clean water. The surface
debris. Mext, remove all surface muck: mud, wax, and greasa. needs to be wet before acid etching. Usa this opportunity 1o
Finally, remove exIsting paints or coatings. check for any areas where water beads up. If water beads on

the surface cortaminants stll negd 1o be cheaned off with a
suitable cleanar or chemical stripper.

Test your acid-tolerant pump sprayer with water to Add the acid etching contents io the water in the
make sure it relegses a wida, even mist, Once you have acid-tolarant pump sprayer (or sprinkling can), Follow
the spray nozzle set, check the manufacturer's instructions the directions (and mixing proportions) specified by the
for the etching solution and fill the pump sprayer with the manufacturer. Uise caution,

recommendead amount of water.
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Apply the acid solution. Using the sprinkling can or
atud-tolerant pump spray unit, evenly apply the diluted acid
solution over the concrete floor. Do nat allow acid solution to
dry at amy time durning the etching and cleaning process. Etch
small areas at a bme, 10 = 1010 or smaller. If there 5 a slope,
begin on the low side of the slope and work upward.

Use a stiff bristle broom or scrubber to work the acid
20lution Nt the concrate Let the acid sit for 5-10 minutes,
or as indicated by the manuiacturer’s directions. A mild
foaming action indicates that the product is working. If no
bubbling or fi22ing occurs, stop the process and re-clean the
surface thoroughhy:

When the fizzing stops, the acid has finished reacting with
the alkaling concrete surface. Neutralize any remaining acid by
adding a gallon of water to a 5-gallon bucket and than stirring
in-an alkaline-base neutralizer (options include 1 cup ammonia,
4 cups gardener's lime, a full box of baking soda, or 4 oz, of
"Simpla Green” cleaning solution)

Use a stiff bristle broom to distribute the neutralizing
solution over the entine flogr area, Sweep the water around
until the fizzing stops and then spray tha surfaca with a hosa
torinse it

eontinued)
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Use a wet-dry shop vacuum to clean up the rinse water.
Although the acid is neutralized, it's a good kdea to check your
local regulations-regarding proper disposal of the neutralized
spent acid

If you have any leftover acid you can make it safe for
your disposal system by mixing more alkaling solution in the
S-gallon bucket and carefully pouring the acid from the spray
unitinto the bucket until all of the fizzing stops.
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when the floor dries, check for residue by rubbing a dark
cloth over a small area of concrete. If any white residus
appears, continue the rinsing process. Check for residus again.
An inadequate acid rinse s even worse than not acid etching
at all when it's time to add the saalant.

Let the concrete dry for at least 24 hours and swaep it
thoroughty The concrate should now have the texture of
120-grit sandpaper and be able to accept concrete sealant.
Mask ary exposed sill plates or base trim before sealing,



How to Seal a Concrete Floor

Etch, clean, and dry concrete.

Mix the sealer in a bucket with a stir
stick. Lay palnter's tape down for a
testing patch. Apply sealer to this area
and allow to dry to ensure desired
appearance. Note! Because concrete
sealers tend to make the surface sick
whien wet, aad an anti-skid adaitive o
Aid With trachor, especiaily on stairs.

After the first coat has dried, apply the second coat aban
arientation 20" from the first coat

Use wide painter's tape to protect
walls and then, using a good guality
4" -wide syrthetic briste paintbrush,
coat the perimeter with saaler,

Use a long-handled paint roller with
& %" nap to apply an even coat to the
rest of the surface, Do small secbons
at atime {gbout 2 = 3 feet). Work in one
onentation. Avodd lap marks by abways
maintaining & wet edge. Do not wark
the area once the coating has partally
dried; this could causs it to lift from the
surface, Allow surface to dry according
t0 the manufacturer's Instructions,
usually & to 12 hours.

Clean tools according to manufacturer's directions
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| Repairing Wallboard

Pamhing holes and concealing popped nails are
common wallboard repairs, Small holes can be
lilled directly, but Farger patches must be supported
with some kind of backing, such as plywood. To repair
holes left by nails or screws, dimple the hole slightly
with the handle of a utility knife or wallboard knife
and Fll it with spackle or joint compound,

Use joint tape anywhere the wallboard's face
paper or joint tape has torn or peeled away. Always cut
away any loose wallboard material, face paper, or joint
tape from the damaged area, trimming back to solid
wallboard material.

All wallboard repairs require three coats of joint
compound, just like in new installations. Lightly sand
vour repairs before painting, or adding texture.

I\ Tools & Materials »

Wallboard saw

Hasp

Hacksaw

Fine metal hile

14" wallboard screws

Drill or screwoun

Hammer

Utility knife
Wallboard knives
Framing square

" -i-

To repair a popped nail, drive a wallboard screw 2" above or
below the nail, 5o it pulls the panel tight to the framing. Scrape
away [oose paint or compound, then drive the popped nail

1" balow the surface, Apply three coats of jeint compaund &
cover the holes.
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most wallboard problems can be remedied with basic
wallboard materials and specialty materials: (&) waliboard
scraws,; (B) paper joint tape; (C) self-adhesive fibarglass mesh
tape; (D) corner bead; (E) paintable latex ar silicone caulk;

{F) all-purpose joint compound; (G) lightweight spackling
compound; (H) wallboand repair patches; () scraps of
wallboard; (1) and wallbaard repair clips.

All-purpose

joint compound
Lightweight spackle
150-grit sandpaper
Wood scraps

Paper joint tape
Self-adhesive hberglass
mesh joint tape
Wallboard repair patch
Wallboard repair clips

If wallboard is dented, without cracks or tears in the face
paper, just fill the hole with lightweight spackling or all-purpose
joint compeand, let it dry, and sand it smaoath.



" How to Repair Cracks & Gashes

Use a utility knife to cut away loose waliboard or face paper Fush along the sides of the crack with vour hand, If the

and widen the crack intoa ", the notch will help hold the wallboard moves, secure the panal with 194" wallboard screws

joint compaound, driven inte the nearest framing members, Cover the crack and
screws with seif-adhesive mesh tape.

Cover the tape with compound, fighthy forcing it into the mesh, then smooth it off, leaving just enough o conceal the tape. add
Wwo more coats, in successively broader and thinner coats to biend the patch into the surrounding area.

For cracks at comers or ceilings, cut through the existing Variation: For smail cracks at comears, apply a thin bead of
seam) and cut away any loose wallboard material or tape, then paintable latex or silicone caulk over the crack, then use your
apply a new length of tape or inside-comer bead and two finger to smooth the caulk into the carmer,

coats of joint compournd.
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. How to Patch Small Holes in Wallboard

Trim away any broken wallboard,
face paper, or joint tape around the
hole, using a utility knife. Cover the hole
with crossad strips of self-adhesive
meash tape,

Cover the tape with all-purpose joint
compound, lightly forcing it into the
mesh, then smaooth it off, leaving just
encugh to conceal the taps,

Add two more coats of compound
in successively broader and thinner
coats to blend the patch into the
surrounding area, Lise a wallboand wet
sander to smooth the repair area,

J other Options for Patching Small Holes in Wallboard

Wallboard repair patchas: Cover the
damaged area with the self-adhesive
patch; the thin metal plate provides
suppant and the fiberglass mesh helps
hotd the joint compound.

Beveled wallboard patch: Beval

the edgas of the hole with a wallboard
saw, then cut a wallboard patch to fit.
Trim the beveled patch until it fits tight
and fish with the panei suerface. Apply
plenty of compound to the beveled
edges, then push the patch info the
hale, Finish with paper tape and three
coats of compound
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Wallboard paper-flange patch: Cut

a wallboard patch a couple inches
larger than the hole. Mark the hale an
the backside of tha patch, then scona
and snap along the lines. Remaove the
waste material, keeping the face paper
"flanga” intact, Apply compound around
the holde, insert the patch, and embed
the flange into the compound, Finish
with two additional coats.



" How to Patch Large Holes in Wallboard

Qutline the damaged area, using Cut plywood or lumber backer strips Cut a drywall patch 4" =maller than

a framing square. (Cutting four right a faw inchas longer than the helght the cutout dimansions, and fasten
angles makes it easier to measune and of the cutout. Fasten the strips to the it b the backer strips with screws,
cut the patch.) Use & drypwall saw to cut hack side of the drywall, using 1%° Anphy mesh joint tape over the seams
along the outline. drywall scraws. Finish the searms with threa coats

of compaund.

" How to Patch Large Holes with Repair Clips

Cut out the damaged area, using a wallboard saw. Center Cut a new wallboard patch io fit in the holz, Fasten the
ane repair clip on-each edge of the hole. Using the provided patch to the clips, placing wallboard screws adiacent ta the
wallboard screws, drive one screw through the wall and into pravious screw locations and 3" from the edge. Remove the
the clips; position the screws from the edge and centered tabs from the clips, then finish the joints with tape and three
between the clip's tabs. coats of compound,
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" How to Patch Over a Removed Door or Window

Frame the opening with studs spaced 16" O.C. and partially Using wallboard the same thickness as the existing

beneath the existing wallboard—the new jaints should break panel, cut the patch piece about 4" shorter than the opening.
at the center of framing. Secura the existing wallboard to the Position the patch against the framing so there is 3 '4° joint
framing with screws driven every 12° around the perimeter. If around the perimeater, and fasten in place with wallbocard

the wall is insulated, fill the stud caviby with insulation. screnws every 12" Finish the butt joints with paper tape and

thirea coats of compound,

" How to Repair Metal Corner Bead

Secure the bead above and below Cut a new comer bead 1o fit the

the damagad area with 19" wallboard opening exactly, then align the sping
screws, To remove the damaged perfecthy with the existing piece and
saction, cut through the spine and secure with wallboard scraws driven
then the flanges, using a hacksaw " from the flange edge; alternate
held parallel to the floor. Remove the sides with each screw to keep the

damaged section, and scrape away any piece straight.
loose wallboard and compound,

hd B THE COMPLETE PHOTO GUIDE TO HOME REPAIR

File the seams with a fine matal fila

10 ensure a smooth transition betweean
pieces. If you can't easily smoath the
seams, cut @ new replacement piece
and start ower, Hide the repair with three
coats of wallboard compaound,



I | Repairing Plaster

laster walls are created by building up layers

of plaster to form a hard, durable wall surface.
Behind the plaster itsell s a gridlike laver of wood,
metal, or rock lath that holds the plaster in place. Keys,
formed when the base p|ﬂ.~'-trr i3 .'sqlrc:;zu_‘d lhmugh the
lath, hold the dried plaster 1o the ceiling or walls.

Before you begin any plaster repair, make sure
the surrounding area is in good shape. IF the lath is
deteriorated or the plaster in the damaged area is soft,
call a professional.

Use a latex bonding liquid to ensure a pood bond and
a tight; crack-free patch. Bonding liquid also eliminates
the need towet the plaster and lath to prevent promature
drying and shrinkage, which could ruin the repair.

. Tools & Materials »

Wallboard knives Patching plasier
Painthrush Fiberglass mesh tape
Utility knife Latex bonding liquid

Spackle is used to conceal cracks, gashes, and small holes
: in plaster. Some new spackling compounds start aut pink and
-"iM'Pll"F‘U‘-‘E Faint dry white 50 yau can see when they're ready to be sandad

joint compound and painted. Use lightweight spackie for low-shrinkage and
ane-application fills

Lightweight spackle 1 50-grit sandpaper

" How to Fill Dents & Small Holes in Plaster

Scrape or sand away any 0ose Fill the hole with lightweight spackls, Sand the patch lightly with 150-grit

plaster or peeling paint to establish a Apply the spackla with the smallest production sandpaper. Wipe the dust

solid base for the new plaster, knife that will span the damaged anza. away with a clean cloth, then prime and
Let the spackie dry, following the paint the area, feathering the paint to
manufacturer's instrictions, biend the edges,
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" How to Patch Large Holes in Plaster

Sand or scrape any texture or loose
paint from the area around the hole

to create a smooth, firm edge. Use
awallboard knife fo test the plaster
around the edgas of the damagead area.
Scrape away all loose or soft plastar

For deeper holes, appfy a shallow first
coat, then scratch a crosshatch pattem
in the wet plaster Let it dry; then apply
second coat of plaster. Let the plaster
dry, and sand it lighthy,

Apply latex bonding liquid [iberally
around the edees of the hole ard over
the base lath to ensure a crack-free
bond between the old and new plastar.

Use texture paint or wallboard
compound to recreate any surface
texture, Practice on heawy cardboand
Lntil you can duplicate the wall's
surface. Prime and paint the area to
finizh the repair,
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Mix patching plaster &= directed by
the manufacturer and use a wallboard
knife or trowel (o apply it 1o the holea,
Flll shallowe holes with & single coat

of plaster.

variation: Holes in plaster can also

be patched with wallboard, Score the
damagad surfaca with a utilite knife and
chisel aut the plaster back to the center
af the closest framing members, Cut
awallboard patch to size, then secure
in place with wallboard screws drivian
every 4" into the framing, Finish joints
as you woulkd standard wallboard jaints,



' How to Patch Holes Cut in Plaster

-

Cut a piece of wire mesh larger than the hole, using Apply a coat of patching plaster, forcing it into the mesh

aviation snips. Tie a length of twine at the center of the mesh and covering the edges of the hole, Scratch a cross-hatch

and Insert the mesh inta the wall cavity. Twist the wire around pattern i the wet plastern, then allow 1t to dry. Remove the

a dowel that is longer than the width of the hole, until the diowee] and trim the wire hokding the mesh. Apply a second coat,
mesh pulls tight against the opening. Apply latex bonding liguid filling the hole completahy, Add texture. Let dry, then scrape

i the mesh and the edges of the hole, away any excess plaster. Sand, prime, and paint the area.

" How to Repair Cracks in Plaster

Scrape away any texture or loose plaster around the
crack. Using a utility knife, cut back the edges of the crack to
create a keyway (inset). The keyway will haip lock the patch in
place and prevent recracking.

Work joint compound into the keyway Using a &° knife, Add two more coat of compound, in successively broader
then embed mash tape into the compound, lightly forcing the and thinner coats, to blend the patch into the surmounding
compound through the mesh. Smaath the compound, leaving ared. Lightly sand, then retexture the repair area to match the
just enough to conceal the tape. wall. Prime and paint it to finish the repair

Jl.'n'nrlrlhlrmm B K7



espite ity f||Jr=||:i|Fl'_|,; iH‘L‘.ﬁIiiHl"lt't'

occasionally requires repairs, Many sculf marks
can be removed with a |i1-_'||1| coal of [rasie was, and most
small scratches can be disguised with a touchup stick.

Paneling manufacturers do not recommend trying
to spot-sand or refinish prefinished paneling.

The most commaon forms of signilicant damage 1o
paneling are water damage and punctures. If paneling
has suffered major damage, the only way to repair it is
to replace the affected sheets.

sheet p.'!m'|i||g

If the paneling is more than a few years old, it may

be difficult to locate matching pieces. If you can't find
any at lumber yards or building centers, try salvage
yards. Buy the panelsin advance so that vou can
condition them to the room belore installing them. To
condition the paneling, place it in the room, standing

on its long edge, Place spacers between the sheets so
air can v’.:il‘{:uhilt‘! around each one. Let the pane
stand for 24 hours if it will be installed above grade,
and 48 hours il it will be installed below grade,

Before you go any further, find out what's behind
the paneling. Building Codes often require that
paneling be backed with wallboard. This is a good idea,
even il Code doesn’t require it The support provided
by the wallboard keeps the paneling From warping and
provides an extra layer of sound protection. However,
if there is wallboard behind the paneling, it may need
repairs as well, particularly if vou're dealing with water
damage. And removing damaged paneling may he
maore difficult if it’s glued to wallboard or a masonry
wall. In any case, it's best to have a clear picture of the

ing
llin_

situation before you start cutting into a wall,

Tools & Materials »

MWallboard knife
FPutty knife
Flat pry har
Framing square
Linoleum knife

Replacement panels

Spray paint

Panel adhesive

Color-matched
paneling nails

Hammer Shims
Chisel Finish nails
Caulk gun Putty sticks
Rubber mallet Whad filler
Mail set
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| Replacing Sheet Paneling

Final

¥, turn off the Dlﬂ'[!‘il:ii}' tir the area and
remove all receptacle covers and switch plates on the
sheets nF]J;mf:“ng that need to be I'L'Illilt:l':i.l.

Most scuffs in paneling can be polished out using paste
wax, To use, make sure the panel surface is clean and dust
freg, then apply a thin even codgt of paste wax Using a ciean
soft cloth, Wiork in small areas using a circular motion, Allow
to dry until & paste becomes hazy (5 to 10 minutes), then buff
with a new cioth. Apply a second coat If necessary

Touch-up and fill sticks can help hide most scratches in
prefinished paneling. Wax touch-up sticks are flike crayons—
simply trace over the scratch with the stick, To use a fill stick,
apply a small amount of the material into the surface and
smooth it over the scratch using a flexible putty knife Wipe
away excess fill with a clean, soft cloth.



" How to Replace a Strip of Paneling

Carefully remove the baseboard and top moldings. Use
awallpoard or putty knife to creata a gap, then insert a pry bar
and pull the trim away from the wail. Remove all the nails

Draw a line on the panel from top to bottom, 3-in. 1o 4-in
from each edge of the panel. Hold a framing squarne along

the line and cut with a lincleum knife, Using a fair amount of
pressure, you should cut through the panal within bwo passes,
if you have trouble, use a hammear and chisel to break tha
panel along the scored lines.

Insert a pry bar under the panel at the bottom, and pull

up and away from the wall, remaving nails as you go. Once

the center portion of the panel 15 remaved, SCrape away any
oid adhesive, using a putty knife. Repair the vapor barrier if
damaged; below-grade applications may require & laver of 4mil
polyethylene between outside walls and paneling. Measure
and cut the new panel, Including army necessary cutouts, and
test-fit the panel.

On the back of the panel, apply zigrag beads of panel
adhesive from top to bottam every 16%, about 2 in from each
edge, and around cutouts. Tack the panel Into position at the
top, using color-matched panaling nails. when the adheasive
fias set up, press the panel to the wall and tap along stud

lines with & rubber malket, creating a tight bond between the
adhesive and wall. Drive finish nalls at the base of the panel to
hold it whike the adhesive dres. Replace all trim pieces and fill
nail holes with woaod filer
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] Maintaining Wall Tile

AH wie've said I|'|r‘uu;-_l||‘|n||1 thig book, ceramic tile accessories to wall studs or |3|ur.'|¢i|1j-_l,. If no studs or
is durable and nearly maintenance-free, bhut blocking are available, use special fasteners, such as
|FL'." f"'u'lf.:n 0ol hl:r rl‘l..ih,‘l'iﬂ' i||. WORLIT I'H]ll‘.'i'."., “ ey n‘lil o I.l:lﬂg‘ll" I:l[lli?i or ”'H]”:f ]::r'lh‘. 1o .Ir‘ll.'hl:lr lI".," i'llf.".".,'!i-ﬁ['lrl.i_'!'i
develop problems. The most common problem with directly to the surface of the underlving wall. To hold
ceramic tile involves damaged grout, Failed grout is screws [irmly in place in ceramic tile walls, drill pilot
unattractive, but the real danger is that it offers a holes and insert plastic sleeves, which expand when
point of entry for water. Given a chance to work its screws are driven into them,

way beneath grout, water can destroy a tile base and
eventually wreck an entire installation, It's important
1o regroutl ceramic tile as soon as YLl See signs

of damage. Tools & Materials »

Anather potential problem for tile installations is

damaged caulk, In tub and shower stalls and around Aol Tile adhesive
sinks and hacksplashes, the joints between the tile and Utility knife Masking tape
the hixtures are sealed with caulk. The caulk eventually Teowel Girout
deteriorates, leaving an entry point for water. Unless Crout Noat Clath or rag
the joints are recaulked, seeping water will destroy the Hammer Rubbing alcohol
tile base and the wall, Chisel Mildew remover
In bathrooms, towel rods, soap dishes, and other Small pry bar Silicone or latex caulk
accessories can work loose from walls, uﬁl:lm'i.l I:.-' if E}T_‘ |~,.1-[]!_|_q_-u'm-|, Sealer
they weren't installed correctly or aren't supported Replacement tile Sponge

|JTU|!IL‘.T|}. I‘.HF I'I'!._IHEII'I'II.II'I'I I‘I(Pl(li[]g II[]'I.'{I_"'I'1 l_ll'll:_;h”!' ey

- How to Regrout Wall Tile

Use an awl or utility knife to scrape Clean and rinse the grout joints, then Wipe away excess grout with a

aut the old grout completaly, leaving a spread grout over the entire tile surface, damp sponge. When the grout is dry,
clean bed for the new grout. using a rubber grout float or spongs. wipe away the residue and polish the
Work the grout well inta the joints and tiles with a dry cloth

let it set slightly.
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" How to Recaulk a Joint

I:“;. - = 5:;_-' s __—__- % r%_fﬁfﬂ:_n
Start with a completely dry surface. Scrape out the old Cut the tip off caulk cartridges at a 45° angle and then
caulk and clean the joint with a clath dipped in rubbing alcobal. make a flat eut at the top with a utility koife This will allow you
If this is a bathitub or sink, fill it with water 10 weight it down. to deliver a smoath Bead that 15 not tod thin or too heawy

Clean the joint with a product that kills mildew spores; let it wet your fingertip with cold water, then use your finger (o
dry. Fill the joint with silicone or latex caulk, smooth the caulk into a cove shape, After the caulk hardens,
use a utility knife to trim away any excess,
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How to Replace Built-in Wall Accessories

_.--"'-'.--
Carefully remove the damaged accessory. Scrape anway Use masking tape to hold the accessory in place while the
amy remaining adnesive or grout. Apply dry-set tile adhasive adhesive dries. Let the mortar dry complately (12 1o 24 hours),
1o the back side of the new accessony, then press it firmily then grout and seal the anea.
in place

How to Replace Surface-mounted Accessories

Lift the accessory up and off the-mounting plate. If the Put a dab of silicone cauli over tha pilot holes and the tips of
mounting plate screws are driven into studs or Dlocking, simply the screws befora inserting them. Let the caulk dry, then install
hang the new accessory. 1T not, add hardware such as molly the new fituene on the mounting plate,

holts, topele bolts, or plastic anchor sleeves
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" How to Remove & Replace Broken Wall Tiles

Carefully scrape away the grout from the surrounding If the tile to be replaced s a cut tile, cut @ new one to match.
joints, using a utility knife or an awl. Break the damaged tile Test-fit the new tile and make sure it sits flush with the field.
into small pieces, using a hammer and chisel. Remove the Spread adhesive on the back of the replacement tile and place
broken pieces, then scrape away debris or old adhesive from it in the hole, tasting it slightly. Use masking tape to hold the
the open area. tile in place for 24 hours 50 the adhesive can dry

Remove the tape, then apply premixed grout, using a Let the grout dry for an hour, then polish the tla with a
sponge or grout float, Let the grout set slighthy, then tool it with clean, dry cloth

a rounded object such as a toathbrush handie. Wipe avway

E¥Cess grout with a gamp cloth,
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2 | Repairing Wallcovering

a section of wal covering From an iNCOnspicuous
spot, such as inside a closet or behind a door,
You can camoullage the spot by painting the hole
with a color that blends into the background of

I.III_' W H”K'H'L'IL' Fil'l.i-_'{_.

sroblems, but both are easy to remedy using a little
q,ll:”'lL'L.‘i-i"i (& |“|[| il 5|J:lr1gﬁ‘. I'-"r |:;I|Jn'r‘.-i Il'ln:“ e (,'[Hl'll}iil'ihif'
with water, use a clean, damp sponge. For other types of
papers (grasscloth or locked walleoverings, for example),
clean fingers are probably the best choice.

Seratches, tears or obvious stains can be patched
so successtully that the patch is difficult to spot.
Whenever you hang wallcoverings, save remnants
for Future repairs. It's also a gtn:d idea to record the

uﬂhﬂ:'l“‘il SEHIMS .'!IILI |]|J1ﬁ!1|l'5 Are Commaon 'n'.':I”L'I!I'\'L'rI-Il"-_"

Tools & Materials »

name of the manufacturer as well as the style and run LEdge roller Adhesive
numbers of the walleoverings. Write this information Syringe-type Removable tape
on a piece of masking tape and put it on the back of a adhesive applicator ~ Wallcovering
switchplate in the room. Sponge remnants

If you need to patchan area of wallcovering Utility knife

but don't have remnants available, vou can remove

How to Fix a Bubble

L T L T TN

FARE S

LY
"
®
]
W
-
L
w
Ly

Cut a slit through the bubble, using insert the tip of a glue applicator Press the wallcovering gently 1o

a sharp razor knife. If there is a pattern through the slit and apply adhesive rebond it Use a clean, damp sponge
in the wallcovering, cut along a line in spannghy ta the wall under 1o press the flap down and wipe away
the pattern to hide the shit. the wallcovering EXCESS glue.
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. How to Patch Wallcovering

Fasten a scrap of matching wallcovering over the damaged Holding a razor knife blade at a %07 angle to the wall, cut

portion with drafting tape, o that the patterns match. through both layers of wallcovering. If the wallcovering has
strong pattern lines, cut along the lines ta hide the seams. With
less definite patterns, cut irregular lines

Remove the scrap and patch, then peel away the damaged Variation: Lift the edge of the wallcovering seam and insert

wallcovering, Apply adhasive (o the back of the patch and the tip of a glue applicator under it. Souirt adhesive onto tha
position it in the hole so that the pattern matchas, Rinse the wall and genthy press the seam flat. Let the repair stand for
patch area with a damp sponge, Y howr, then smooth the seam lightly with a seam roller, Wipe

the seam lightly with a damp sponge.
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I | Repairing Ceilings

M:m[ ceiling repairs are relatively simple: the
techniques used to repair wallboard walls apply
to 'i.;l.‘i“ilgﬁ as well, while sageing panels can he
refastened or replaced easily; the tongue-and-groove
edees ol acoustical tiles make it easy to remove and
replace a single tile; and textures such as acoustical
“popeorn” can be matched with a little practice on a
scrap of cardboard or simply removed altogether.

However, plaster, by contrast, is ditheult to
work with, and replastering is not an option for most
homeowners, While minor repairs are manageable,
widespread failure of the bond between the plaster
coating and the lath Foundation can be dangerous, 1
vou find large spongy areas or extensive sags in your
plaster ceiling, consult a professional,

" How to Remove Popcorn Ceiling Texture

To protect floors and ease cleanup
later, line floors with &-mil plastic, then
cover with corrugated cardboard to
provide a non-slip surface, Caution;
Popoorn celings in housas built prior

10 1980 may contain asbestos. Contact
yiour local building department for
regulations governing asbestos remowval,

i et

Aerosol touch-up products are available for small repairs
to cellings with popcom and orange peel textures. Use a
wallboard knife fo scrap away the existing texture at the
darnaged area and slightly around it. Make any necessary

repairs, then spray on the aerosol texture carefully to blend the
new texture with the existing ceilling.

Using a pressure sprayer, dampen
the ceiling with a mixture of a teaspoon
of liguid detargent per gallon of water
Allow 20 minutes for the mixture to
soak in, rewetting as necessan

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Scrape texture from the ceiling
using a &-in, wallboard knife. Be careful
not to cut into the wallboard surface.
After all texturs is removed, sand rough
spots, then carefully roll up-and dispose
of the plastic and debris. Patch any
damaged areas with joint compound,
then prime and paint,



" How to Replace Acoustical Ceiling Tile

Cut out the center section of Trim the upper fip of the grooved At the ceiling, apply construction

the damaged tile with a utility knife. edges of the new tile, Using a athesive to the furring strips. Install the
Slide the edges away from the straightedpe. If necessany also remove new tile, tongue first, and prass it into
surrounding tiles. one of the tongues., the adhesive, Tip, To hold large tiles

i place while the glue dries, lay a fat
hoard across the tile, then propa 2 x 4
post between the board and the fioor,

" How to Raise a Sagging Wallboard Ceiling

Position a T-brace under the loweast Remove loose tape and compound When the area is securely fastened,
paint of the sagging area with the at joints betwaan loose panels. Staring remove the T-brace, Scrape off amy
hottom end on a piece of plywood or at one and, drive wallboard screws with loose chips of paint or wallpoard
hardbeard on the floor, Mudge it forward broad, thin washars every 4° through around joints and screws, then fill with
until the sageing panels are tight w0 the canter of the joint and into the joists. compound. Cover large cracks or gaps
the joists. If fasteners pop through the In the field of paned, drive screws 2" with fiberglass tape before applying
surface, drive them back in. from existing fasteners. the compound
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sure sign of a water problem is discoloration and

bubbling on the ceiling surface, Water from a
leaky roof or pipe above will quickly find a low spot or
a joint between wallboard panels, soaking through to a
visible surface in a matter of minutes, Water in joints
is especially damaging because it ruins the edges of
two panels at once, IF you have a water problem, be
sure to fix the leak and allow the damaged wallboard
to dry thoroughly before making any repairs.

Whenever water or moisture infiltrates a house,
there is always a concern regarding mold. Mold
grows where water and nutrients are present—damp
wallboard paper can provide such an environment. You
can use a damp rag and haking soda or a small amount
of detergent to clean up small areas of mold (less than
one square yard), though you should wear goggles,
rubber gloves, and a dust mask to prevent contact with
maold spores, If mold occupies more area than this,
you may have a more serious problem. Contact a mold
abatement specialist For assessment and remediation,
To help prevent mold growth, use exhaust fans and
dehumidifiers to rid vour home of excess moisture and
repair plumbing leaks as soon as they are found.

| Repairing Water Damaged Walls & Ceilings

If damaged wallboard requires extensive repair,
resurfacing walls and ceiling with a laver of new
wallboard may be the best option. Resurfacing is
essentially the same installation as hanging multiple
layers of wallboard, and results in a smooth, flat
surlace. However, the added wall thickness can affect
the appearance of window and door trim, which
may need to be extended. Use 34" wallboard for
resurfacing—while 4" wallboard is thinner, it’s fragile
and can be difficult to work with:

Wiallboard (for patching
or resurfacing)

Construction adhesive

Stain-blocking primer/
sealer

Paper tape

Joint compound

Utility saw

Utility knife

Drill ar screwgun
Wallboard knives
1530-grit sandpaper
Paint roller and tray
Wallboard serews

" How to Repair Water Damaged Wallboard

After the source for the water leak has been fixed, cut
4-in, holes at each end of joist and stud bays 1o helpventilation
Wheare possible, remove wet or damp insulation to dry out. Usa
fans and dehumidifiers to help speed up the drying process.
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Remove loose tape and compound using a utility knifa,
Cut back areas of soft wallboard to solid matenal, To prevent
sageing, prop waterlogeed ceiling panels against joists

with T-braces.



If wallboard contains small areas (less than one
square yard) of mold on the panel surface, clean
with a damp rag and baking soda or detergent. Allow
to dry, then continue the repair. Wear protective
eyewear, rubber gloves, and a disposable dust

once wallboard is dry, refasten celling panels to framing or mask when cleaning mold, Caution: Larger areas
remove panals that are excessively bowed, Reinforce damaged containing mold must be evaluated and treated by a
wall panats with wallboard screws driven 2-in. from the mold abatement specialist.

existing fastenears,

Patch all vent holes and damaged After the primer/sealer has dried, Variation: Where damage i$ severe,
araas with wallboard and replace firish all joints and repairs with paper resurface with a new layer of 14"
insulation. Apply a guality stain-blocking tape and three coats of compound. if or ¥ wallboard. Hang new panels
primer/saalar to the affected area. water stains blaed through, reseal prior perpendicular to existing wallboard,
s an oil-based sealer; latex-basedd ta final pnming and painting. and vse panel adhesive to strengthen
sealers may allow water stains to blesd the bond.

thraugt.
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[ o wall or :‘q'iiih,'._r, surface is i|:;1l11ag¢,'d or deteriorated
beyond repair or il vour remodeling project requires
framing alterations or additional wt i!ii}' lines, you may
need to remove the wall and ceiling surfaces.
Removing any wall surface is a messy job, but
it's not a difficult one. But before you tear into a wall
with a hammer or power saw, you need to know whal
lies inside, Start by checking for hidden mechanicals
in the project arca. Wiring that’s in the way can be
moved Fairly easily, as can water supply pipes and
drain vents. IF it's gas piping, drain pipe, or ducting,
however, you'll probably have to call a professional
betore yvou can move to the next step
It's also a good idea to locate all of the framing

members in the project area. Marking all of the studs.
plates, and blocking will help guide your cuts and
prevent unpleasant surprises,

When vou re rL'.ttt'f [y ]wgin demaolition, prepare
the work area to help contain dust and minimize
¢|u|i'|'r|;-_'|t' Lo ”nul'in}_" and other HLlrili,li;t_'!v—iL';;Jril‘I]E" ol
wallboard and plaster creates a very hine dust that
l:_'.',i.‘iﬁ'!.-‘ Finds its wiy into rwig|1|mring roorms, Cover
doorways (even closed ones) and openings with plastic
sheeting. Tape plastic over HVAC registers o prevent
dust from circulating through the system. Protect
Moors with cardboard or hardhoard and plastic or
drop cloths. Also, carefully remove any trim from the
project areq, cutting painted joints with a utility knife
to reduce the damage to the finish.

As an added precaution, turn off the power to all
circuits in the work area, and shut off the main water
supply if vou'll be making cuts near water pipes

| Lead Paint»

Before removing amy surface in a horme bullt befors
1980, test for lead, a hazardous substance. (Lead
paint addithves wera banned in 1978, but supplies

an hand were sold and used beyvond that tme.) You
can find inexpensive test kits at hardware stores and
home centers. If tests indicate lead, get expert advice.
Most paint stores and the paint department in larger
home centers carry free brochures on what's known
a5 "lead ahatement procedunss.” You can also find
information at wiwawepa.gov
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2 | Removing Wall & Ceiling Surfaces

Tools & Materials »

Utility knife
Pry bar
Circular saw with

Reciprocating saw
with bimetal blade

Heavy tarp

Hammer

Protective eyewear

demolition blade
Straightedge
Maul
Masonry chisel

Darst mask

Locate framing members using a stud finder or by knocking
on the wall and festing for solid poirts. arify the findings by
driving finish nails through the wall surface. After finding the
center of one stud, measure over 167 tolocate neighboring studs.

Basement

Check for hidden plumbing lines, ductwork, wiring,

and gas pipes before cutting into 8 wall. To locats the lines,
axamine the areas directly below and above the project wall,
In most cases, pipes, utility linas, and ductwork run through
the ‘wall verticalty between floors. Oniginal blueprints for your
house should show the location of many of the utility lines.



How to Remove Wallcovering

Find & loose edge and tiy to strip off Pierce the wallcovering surface Peel away loosened wallcovering
the wallcovening. Vinyls often peel away with a wallpaper scorer (inset) to with & &-in. wallboard knife. Be careful
easily. If the walloovering does not strip allow remover solution to enter and not to damage the plaster or wallboard,
by hand, cover the floar with [&yers of soften the adhesive, Use & pressurs Remone all backing paper. Rinse
newspaper. Add wallcovering remover sprayer, paint rofler, or spongs to adhesive residue from the wall with
fluid toa bucket of water, as directed by apply the remover solution. Let it soak remover solution. Rinse with clear water
the manufacturer Into the covering, according to the and let the walls diy completahy,

manufacturer's directions.

How to Remove Ceramic Wall Tile

Be sure the floor is covered with a Begin cutting out small sections Cut the entire wall surface into small
heawvy tarp, and the alectricity and water of the wall by inserting a reciprocating sections, ramoving each saction as it s
are shut off. Knock a small starter hole caw Wwith a bimetal blade into the hole, cut Be caraful not to cut through studs
into the bottom of the wall, using a maul and cutting along grout lines. Be careful

and masonry chisel. when sawing near pipes and wirng.
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" How to Remove Wallboard

Remove baseboard and other trim, and prepere the wiork Insert the end of a pry bar into the cut, near & corner of
area. Set a clredlar saw o the thickness of the wallboard, then the apening, Pull the pry bar until the wallboard breaks, then
cut from floor to ceiling. Use a utility knife to finish the cuts at tear away the broken pleces. Take cara to avoid damaging the
the top and bottorme.and to cut through the taped horizontat wallboard cutside the plannad rough opening.

seam whers the wall meets the ceiling surtacs.

strike the wallboard with the side of a hammer, then Remove nails, screws, and any remaining wallboard

pull it away from the wall with the pry bar or your hands, from the framing members, using & pry bar or drill {or
screweun). Check the vapor barrier and insulation for damage
and replace if nacessary.
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How to Remove Plaster

Remove baseboards and other trim and prepare the Break the plaster along the edges by holding a scrap piece

WiOrk arga. Score the cutting line several timeas with & wtility of 2 x 4 on edge Just inside the scared ings, and rapping itwith
kinife, using a straightedge as a guide The line should be at 4 hammaer. Use a pry bar to remave the remaining plaster.
least " deep.

3 T

| e e :.1'_:_--'

Cut through the lath along the edges of the plaster, Variation: If the wall has matal lath laid over the woad lath,
Using a reciprocating saw or jigsaw, Remowa the lath from the use aviation snips to clip the edges of the metal lath, Press the
studs using a pry bar, Pry away any remaining nails. Check jagged edges of the lath flat against the stud. The cut edges of
the vapor barmer and insulation for damage and replace metal lath are very sharp; be sure towear heawvy work glowves,

if neCcessary
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fter the final coat of joint compound has dried but

before you begin sanding, inspect the entire finish
job Tor flaws, 11 you discover scrapes, pitting, or other
imperfections, add another coat of joint compound.
Repair any damaged or overlooked arcas such as
cracked seams and over-cut holes for electrical boxes
prior to sanding,

During your inspection, make sure to check
that all seams are acceptably feathered out. To
check seams, hold a level or 12-in. taping knife
perpendicularly across the seam; fill concave areas
with extra layers of compound and correct any convex
seams that crown more than 4",

~ Tools & Materials »

6" and 12" Sell-adhesive
taping knives liberglass
Sanding black or mesh tape

pole sander
All-purpose
joint compound

220-grit sanding
screen or | 30-grit
sandpaper

| Final Inspection & Fixing Problems

" How to Fix Common Taping Problems

Pitting occurs when compound is overmixed or applied
with too little pressure to force out trapped air bubbies, Pitting
can be corrected easily with a thin coat of compound. F
trapped air bubbles are prasent, sand lightly before covering
with compound

Td B THE COMPLETE PHOTC GUIDE TO HOME REPAIR

Mis-cut holes for electrical boxes can be flat-taped, Cover
the gap with self-adhesive mesh tape and cover with three
coats of all-purpose compound, Pre-cut repair patches are
also available



Concave seams can be filled with an extra layer or two of all- For seams crowned more than 14", carefully sand along

purpase compound. Let dry and sand lighthy between coats. the centar, but do not expose the tape Check the seam with a
level. ifit's still crowned, add a layer of compound with a 12"
knife, remaving all of it along the seam's center and feathenng
it aut toward the outside edees Aftar it dries, apply a final coat,
if necessany.

Bubbled or loose tape occurs when the bed laver is too Cracked seams are often the result of compound that
thin, which causes a faulty bond between the tape-and has dried too quickhy or shrunk. Retapa the seam if the
compound. Cut out small, soft areas with a utility knife and axisting tape and compound is intact; otherwise, cut out
retape. Large runs of loose tape will have to be fully removed any loose matenal, In either case, make sure to fifl the crack
before retaping. with compaund,
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W | Ladders & Scaffolds

Tun r.|||.i|i11_.' H[E‘-l:-l.'!dl!t'l'h and an extension |J|:|r|L are
all you need to paint most interior surfaces. For
painting high areas, build a simple: scalfold by running
the plank through the steps of two stepladders. 1t

oan I'll;" l_';:l‘b!l (1] |1:lh(' VOLr I'hll._ll:ll'\'i_' or "il.[._"l! HIT |.I|.l' |:'|'|.,|I'IL.
so choose tall ladders for safety: the upper part of

the ladders can belp you balance and will keep you
from stepping off the ends of the plank. Buy a strong,
straight 27 % 10" board no more than 12 feet long, or
rent a plank from a material dealer or rental outlet.

A manufacturer's sticker provides weight ratings and
instructions for the corract use of the ladder, Read it carefulhy
when shopping for a ladder. Choose a ladder that will easily
accommodate your waight plus the additional weight of any
wools or materials you plan to carmy up the ladder
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Rent extension planks from a paint dealer or from a Keep steps tight by periodically checking them and
rental center. tightaming the braces when they need it.

Keep the ladder in front of you when working. Lean your An adjustable ladder adapts to many different work needs
bady against the ladder for balance. It can be used a5 a straight ladder, a stepladder, or a base for

scaffold planks,
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] Paint Safety

74

|'L'.'f|'g.'.-: read and follow the label information on

paint and solvent containers, Chemicals that pose
a Fire harard are listed (in order of |];|r1||n;|hi|il}'fl a5
combustible, flammable, or extremely flammable. Use
R'Hl”l‘:“n W |'H._'['| |Jliinf_{ ll\ﬂ:;‘“_' !3“5('“(1.‘\? :l.”l:l rL‘1T1{‘I11|]l_'|' |h:|t
the fumes are also flammahle.

The warning "use with adequate ventilation”
means that there should be no more vapor buildup
than there would be iF vou were using the material
outside. Open doors and windows, use exhaust fans,

and wear an approved respirator i you can't provide
‘Ith‘qu‘llu ventilation,

Save a small amount of paint for touchups and
repairs, and then safely dispose of the remainder.
Dispose of alkyvd {oil-based) paint according to local
regulations regarding harardous materials; if |'Jl:'lh!~'.i|’]|t',
recyele latex paint at your local hazardous waste
-'.|i5p|:-.~:.'i| Facility or allow it to L||'fn. L r.:ni11|:|1'!¢'|':- and
set it out with vour regular trash,

F‘.lirl[ i.'l"ll.'ll'li(,'-.l]h ‘.I“ nol slore "u'l.'.'”. HH:\. [H'I!'!f i b
much s is needed for the project and keep them away

|II'I'|II1 l.'..'hil{ll'('l'l :IHLl |ZIIL'|!1.

Wear safety goggles whan using chemical stripper or
cleaning products. Use gogglas when painting overhead
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Read label information. Chamicals that are poisonous or
flammable are labeled with warnings and instructions for
safe handling,

Do not use chemicals that are listed as combustibla or
flammable, such as paint strippers, near an open flame, Store
paint chemicals out of the reach of children and away from
appliances with pitot lights, such as a furnace or gas oven,
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Open windows and doors and use a fan for ventilation
wian painting indoors. If a product labal has the warmning
“harmful or fatal if swallowed,” azsume that the vapors are
dangarous to breathe.

Pour paint thinner into a clear jar after use. When the
solid material sattlas aut, pour off the clear thinner and save it
o reuse later. Dispose of the sediment as hazardous waste,

Wear a respirator to filter vapors it you cannot ventilae a
wiork area adeguately If you can smell vapors, the ventilation is
not adequate.

Dispose of leftover latex primers and paint safely. Lat
the container stand uncoverad until the paint dries complataky,
In most communities, dried latex paint can be put into the
regular trash. {Alkyd primers and paint must be disposed of as
hazardous waste.)
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| Preparation Tools & Materials

B0

U's g% Hil11|:l||!' as it is unavoidable: Good prreparation
produces a professional-looking job. In the old days,

|ZII'4."F'I'iII'il|iI]H l'r]l]llil |Zli_' Elilll-H.'lI“ .IIII'.E |i|IIL' l.[-l)]'l:‘il]l'lliﬂﬁ1

but with the help of the new tools and materials on
1|'|‘L" |I|:|rk1:l: li](t;l}'. ||‘| l:,:.,l.‘ii[.,"f ll"lgil'l CVET.

MNew cleaners and removal agents help prepare
surfaces tor paint and walleovering, new patching
products help you create virtually invisible wall
repairs; ingenious new masking and draping materials
take the tedium out of keeping the paint where it
belongs: primers and sealers provide good coverage
and help paint bond properly. While you're in the
planning stages of a painting or decorating project,

Smooth, even surfaces are easy to achieve with tools
such as these: sanding sponges (4), sandpaper (B), sanding
hiock (C), a drpwall-comer sanding sponge (B), microfiter tack
cloth (g}, and synthetic steel woal {F),
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|:||-th' il .‘:ll'[lll [li:l'l.'l'H [:lll!" :Ii."ill:'!-i at & hH.':Il I'II:III'IL' cenlar or
hardware store, Consider the project ahead of you and
l"u.ill“,l[l;' “'Ilil'l‘l I]I"IJEI‘"('IH W ||| I'I'IIII'L(,' [IIE' j'[ll:l hil'lll!ll_'r JJI.I{I
more enjoyable.

Deotail
sanding
pads

Tools for preparation include some ordinary home
workshop toofs and some specialty items. All are available at
home improvement centers, as well as at better decorating
supply stores,



wall repair materials include: self-adhesive seam tape
1A, hole-patching kits {B), crack-repair compound (Ch, Joint
compaound (D, stainblocking primer/sealer (E), and sink and
tub caulk (F). Some new spackling compounds (G) start out
pink and dry white 5o you can see when they're ready to be
sanded and painted. Sponges (H) are useful for smoothing
damp joint compolnd te reduce the amount of sanding that's
necessary later

Preparation liguids include latex bonding agent for plaster
repairs; paint remover; and liguid deglosser, for dulling glossy
surfaces prior to painting.

Walls must be clean, smooth, and free of grease Dafore
a painting project. If wallpaper is to be remawved, a wallpaper
remaoval agent is extremely helpful. Clockwise from top left
are; cleanup solution to remaove old drips and splatters,
wallcovering remaover Lo strip old wallcoverings, trisodium
phosphate (TSP for washing the walls, and rubber gloves,
which should be worn when using chemicals such as these,

. Esl
Y%

pEnlh'iE'-l

Primers provide maximum adhesion for paint on any
surface. There are many specialty primers available, including
miold-rasistant primers that are espacialty useful in areas that
tend to be damp, such as bathrooms (), primers made for
plaster and new drywall (B), stainblocking primers (C), and
tinted primers that reduce the need for multiple coats of paint
{particularly for deap colors) {0).
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B Room Preparation

BL‘F}H'C painting, your first step is to protect
everything that could be covered by dust or
splattered by paint, Remove all window and door
hardware, light fixtures, and coverplates on outlets and
wall switches. Drape furniture and cover the Hoors.
Remove heating and air conditioning duct covers.
Mask off wood moldings with self-adhesive paper or
masking tape. Painting time can be a good opportunity
to upgrade with new hardware. like window pulls and
cabinet knobs.

| Tip»

When ramaowing hardware, mark the pieces with
masking tape for identification so that they can easily
be replaced.

Remove all hardware, such as window handles and cabinet
catches, from surfaces to be painted. If you will be instaliing
naw hargware, buy it now and drill naw screw holes if needed,
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Remaove all nails, screws, and picture hangers from Remove covers from heating and air-conditioning ducts
surfaces o be painted. To prevent damage to the plaster or to protect them from spiatters. Remove thermostats, or use
wiallboard, use a block of wood under the head of the hammer. masking tape to protect them against paint drips.

Move furniture to the center of the room and cover it Turn off the electricity. Remove the coverplates from
with plastic sheets In large rooms, leave an alley through the outlets and switches, then replace the cover scraws, Lower
center for access if you are painting the ceiling. Cover floors light fitures away from electrical baxes, or remove the
with 9-gunce camvas drop cloths Carvas absorbs paint spills, fiwtumas, Cover hanging fixturas with plastic bags.
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| Primers & Sealers

AHL‘H!{'I' !il"ll]l]ll:l |':lf' le.]lil'[l 114 ".'I":”:":l ‘i|.|l'|l.ll'{"5\ |“'|.|:I|"l"
they are varnished, Wood often has both hard and
:‘i”l‘l Hl'.lil'lh-.. Hs "u'l.{'” il Ili]-_"l'l[\.' .I|Jﬁclr|:('r1| l:'l'ld Er.ii”.
Applying a sealer helps close the surface of the wood
so the varnish is absorbed evenly in different Ly s of
wood grain. If the wood is not sealed, the varnish may
dry to o mottled finish.

Primers are used to seal surfaces that will be
painted. Wallboard scams and patched areas absorh
paint at a different rate than surrounding areas.
Joints and patch areas often show or “shadow”
through the finished paint if the walls are not
adequately primec

Choose a primer designed for the project:

mildew-resistant primers are excellent for bathrooms
and laundry rooms, stain-hlocking primers cover
smoke and other hard-to-cover stains, and tinted

= j-_'ﬁll!l(.l |].'J'1[‘5. I‘H!' l!lL‘l!'|!| |.'|..||‘|:I]'.‘|-., E;Ill'.'l'l HES

primers provic
red or purple,
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LA |
Tinted primers provide an excellent base for finish coats,
espacially for deep colors that might othenaise require several
coats to cover adeguately. Color base is available to tint white
primers if neceassary.




| Tips for Priming & Sealing »

Seal raw wood by applying a pnmer before painting Roughen gloss surfaces with fine sandpaper, then

ar a clear sealer befora varnishing. Unsealed wood can prime them to provide good bonding between the new

procduce a spotty finish, and the old paint. Primers provide “tooth” for the new
coat of paint.

Seal textured surfaces with a PVA or alkyd primer, Prime repair areas on plaster with high-quality primer.
then apply a finish coat with & long-nap rofker Textured

walls and ceilings soak up a lot of paint and make it

difficult to apply paint eveniy,
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" How to Use a Paint Roller

Wet the roller cover with water (for [atex paintt or mineral Draw the roller straight down (2) from the top of the

spirits tfor alkyd enamel), to remove lint and prime the cover. diggonal sweep made in step 1, Lift and move the rolier to the
Squeere out excess lkquid. Dip the roller fully into the paint pan beginning of the diagonal sweep and roll up (3) to complets
reseroir and rall it over the textured ramp to distibute the the unloading of the rolker.

paint evenh: The roller should be full, but not dripping. Make an

upward diagonal sweep about 4 ft. long on the surface, using a
show stroke to avoid splattering.

Distribute the paint cver the rest of the section with Smooth the area by lightly drawing the rolier vartically from
horizontal back-and-forth strokes, the top to the bottom of the painted area. Lift the roller and
refum it to the top of the anea after each stroke.
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" How to Use a Paintbrush

.'

Dip the brush into the paint, loading one-third of its bristle Paint along the edges (called "cutting in") using the narrow

length, Tap the bristles against the side of the can to remove edge of the brush, pressing Just encugh to fiex the bristles

excess paint, but do not drag the bristles against the lip of Keep an eye on the paint edge, and paint with long, slow

the can. strokes. Always paint from a dry area back into wet paint to
avoid lap miarks.

Brush wall comers Lsing (ha wide To paint large areas with a brush, Smooth the surface by drawing
edge of the brush, Faint open anzas with apoty the paint with 2 or 3 diagonal the brush vertically from the top to
a brush ar roller befora the brushed strokes, Hold the brush at a 45° angle to the bottom of the painted area. Use
paint dries, the work surface, prassing just enough light strokes and Iift the brush from
fo flax the bristies. Distribute the paint the surface at the end of each stroke,
evenly with horizontal strokes, This method is best for slow-drying
alkeyd enamalks,
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] Trim Techniques

hen painting an entire room, paint the wood

trim first, then paint the walls, Start by painting
the inside portions of the trim, and work out toward
the walls. On windows. for instance, first paint the
l'dgi.'ﬁ close to the gla:iﬁ. then paini the :surmunding
face trim.

Doors should be painted quickly because of the
large surface. To avoid lap marks, always paint from
dry surfaces back into wet paint. On baschoards, cut
in the top edge and worli down to the fAooring. Plastic
floor guards or a wide broadknife can help shield
carpet and wood flooring from paint drips.

Alkyds and latex enamels may require two coats,
Always sand lightly between coats and wipe with a
tack cloth so that the second coat bonds properly.

. How to Paint a Window

To paint double-hung windows, remove tham from their Drill holes and insert twix 2 nails inta the kegs of a wooden
frames if possible, Newer, spring-mounted windows are step ladder. Mount the window easal-style for easy painting
released by pushing against the frame (See arrow). O, lay the window fiat on a bench or sawhorses, Do not paint

the sides or bottom of the window sashes,
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Using a tapered sash brush, begin by painting the wood Remove excess paint from the glass with a putty knife

next to the glass. Use the narrow edge of the brush, and wrapped in & clean cioth. Rewrap the knife often so that you

overlap the paint onto the glass to create a weatherseal, alwiays wipe with ciean fabric. Overlap paint frarm the sash
onto the glass by 6"

Paint all flat portions of the sashes, then the case If you must paint windows in place, move the painted
moldings, sill, and apron. Use slow brush strokes, and ayvoid windows up and down several times during the drying period
getting paint between the sash and the frame, to keep them from sticking, Use a putty knife to avoid touching

the painted surfaces.
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How to Paint Doors

Remove the door by driving out the lower hinge pin with a Place the door flat on sawhorses for painting. On panelad
screvdriver and hammer. Have a helper hold the door in place dioors, paint inthe following order, using a brush rather
Tnen, drive out the middle and upper hings pins than a roller: 1) recessed panels, 2) horizontal rails, and 3)

wvertical stiles

Let the painted door dry. If & second coat of paint is Seal the unpainted edges of the door with a clear wood
needed, sand the first coat lightly and wipe the door with tack sealer to prevent maisture from entering the woad. Water can
;loth befone repainting cause wood towarp and swell
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I‘ Tips for Painting Trim »

Protect wall and floor surfaces with a wide wallboard Wipe all of the paint off of the wallbeard knife or
knife or a plastic shielding toal. shielding tool each time It is moved.

Paint both sides of cabinet doors. This provides an Paint deep patterned surfaces with a stff-bristled
EvEn Molsture seal and pravents Warming. Brush, like this stenciling brish. Use small cincular strokes
to penetrate recesses,
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W Ceiling & Wall Techniques

Fur a smooth finish on |z|r‘g{* wall and {'r'.i|:i|'|1='| areas,
paint in small sections. [t's best to paint both the
ﬂdgﬂ_‘ﬁ- tlrl‘.l [‘x!ﬁ?lil:‘i['ﬁ- “r L'al.,'l"l 'l'l'qllll one al a 1.i|r'|l.,'... raf |'1L'r
than edege the entire room before rolling, First use a
painthrush to cut in the edges, then immediately roll
the section while it is still wet before moving on. IF
brushed edges dry before the area is rolled, lap marks
will be visible on the finished wall. Working in natural
light makes it casier to spot missed areas.

Choose high-quality paint and tools and work with
a full brush or roller to avoid lap marks and to ensure
full coverage. Roll slowly to minimize splattering.

I‘ Tips for Painting Ceilings & Walls »
o

Paint to a wet edge. Cul in the edges on small sections Minimize brush marks. Slide the roller cover slightly

with a paintbrush, then immeadiately roll the section. off of the roler cage when rolling naar wall cormners or a
(Lsing a corner roller makes it unnecessany to cut in ceiling line, Brushad areas dry to a diffarent fimish than
inside corners.) With two painters, have one cut inwith a rofled paint,

brush while the other rolls the large areas.
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" How to Paint Ceilings

Paint cellings with a roller handle extension. Ls2 eye protection while painting overiead. Start at the comer farthest from
the entry door, Paint the cailing along the narrow end in 3 x 3' sactions, cutting in the edges with a brush before rolling. Apphy
the paint with a diagonal stroke. Distribute the paint evenly with back-and-forth strokes. For the final smoothing strokes, roll each
saction toward the wall containing the entry door, lifting the roller at the end of each sweaep,

| How to Paint Walls

Paint walls in 2 = 4' sections. Start in an upper corner, cLtting in the ceiling and wall corners with a brush, then ralling the section,
Make the initial diagonal roller stroke from the bottom of the section upward, to avoid dripping paint. Distribute the paint evenly with
harizontal strokes, then finish with dowmeand sweeps of the roller, Mext, cut inand roll the section directly underneath, Continue
with adjacent areas, cutting in and rodling the top sections before the bottom sections, Roll ail finish strokes toward the floorn
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I | Painting Cabinets

F vour kitchen cabinets are in gnqui H|‘|‘tpu h[rllL'nlr:LH'f

and vou are happy with their configuration but not their
.LI|1-[:IL"..II‘.-.III.L'L'., @ Cokal (Ill [J..iir‘ll Iy h[" H.“ it l;:ll".L".‘;- L} |]|:l[|ﬂ|{'
vour ldtchen in a dramatic way. You can brighten dark
wood, freshen up previously painted cabinet surfaces, or
create a new look with fawy finish techniques. Any wood,
metal or previously painted cabinets can be painted.

As with any painting project, vour final results
depend on careful and thorough preparation and use
of high-quality products. Bemove doors, drawers and
all hardware so you can paint the surfaces in o flat
position, eliminating many drips and sags.

Choose a high-quality enamel paint in either
satin, low-luster or semi-gloss fnish. A high gloss
hinish will highlight surface defects and create glare.
Latex paint is suitable for this project. Using an allovd
{oil-based) paint may result in a smoot

her finish with

fewer brush marks, but the cleanup is more involved
and the fumes may require that you wear a respirator,
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Cabinets with matte surfaces in gnﬁﬂ condition
need only be washed with trisodium phosphate
(TSP or another appropriate detergent [or
preparation. But if the surface is smooth or glossy,
ah '.".'I'l.f.'l'l ‘.';Irll‘iﬁli["[l ar ]J.iil\l{‘fl 'l-".'il.li «l HI[H}S L:|1}|r1IL‘|.
vou'll need to sand and/or chemically degloss before
you apply paint, An undercoat of primer improves
adhesion and reduces stain-through. If the previous
paint was dark or a highly saturated color, or bare
wood has been exposed, an undercoat is also
necessary, Do not spot-prime because the top coat
will not cover evenly in these areas. Avoid applying
two lavers of top coat, but if you do, make sure to
sand or degloss the first coat to get good adhesion of
the second coat.

If vou are also changing hardware, determine
whether you will be using the same screw holes,

If nat, fill the existing holes with wood putty
before sanding.

Fainted cabinets are re-emerging as a
popular design element in Kitchens. Bright
paint adds liveliness and fun, whike maora
neutral tones are soothing and let other
kitchen elements have the spotlight.



How to Paint Cabinets

Tools & Materials »

Screwdriver Sandpaper
Hand sander Masking tape
Brushes Primer

TSP or ather degreaser  Enamel paint

_ Shopping Tips »

= Always buy the highest quality brush,

«  Lse synthetic-bristie brushes for latex paint.
Look for soft, flagged tips.

= Natural-bristle brushes should only be used for
oil-based paints.

L= -

o iseq nylon brush forfine-work Remove doors and drawers. Wash all surfaces o be
: . painted with TSP or other degreaser. Scrape off any l00se paint.
*  Anangled sash brush gives you mare control for sand or chemically degloss all surfaces Wipe away sanding
painting face frames. dust and prime vamished surfaces, dark colors or bare wood
with primer,

Remove shelves, when possible, (o create access for Paint both sides of doors baginning with the intericr
painting cabinet interiors. Faint the cabinet backs first, follgwed surfaces. With raised panel doors, paint the panel inserts first,
by the tops, sides and then the bottoms. Faint the face frames then the horizantal rails. Paint the vertical stiles last.

last {30 you won't need to reach over them when painting

the intariorn
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| Eliminating Stair Squeaks

his staircase has center stringers o |1{.'||‘: SLpport

the treads. The 2 x 45 nailed between the outside Tools & Materials »
:i1rinj=;4.'r5 and the wall studs serve as SpACers that allow
room for the installation of skirt boards and wall finishes. Drill Caulk gun
Like Noors, stairs squeak when the lumber Screwdriver Hardwood shims
becomes warped or loose boards rub together. The Hammer : Wood plugs
continual pounding of foot traffic takes its toll on even Utility knife Wood glue
the best huilt staircases. An unstable staircase is as Nail set Quarter-round molding
unsale as it is unattractive, Problems related to the Waood screws Finish nails
structure of a staircase, such as severe sagging, twisting, Waod putty Construction adhesive

or slanting, should be left to a professional. However,
you can easily complete many common repairs.

Squeaks are usually caused by movement between
the treads and risers, which can be alleviated from

above or below the staircase,
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| How to Eliminate Squeaks from Below the Stairs

Glue wood blocks to the joints between the treads and Fill the gaps Detween stair parts with tapared hardwood
rizars with construction adhesivie, Once the blocks are in place, shims. Coat the shims with wood giue and tap them into the
drill pilot holes and fasten them to the treads and risaers with joints between treads and risers until they're snug. Shimming
wiood scraws If the risers overlap the back edges of the treads, too mLch will widen the gap. allow the glue b dry before
drive screws through the rsers and into the treads to bind walking on the stairs.

them together.

" How to Eliminate Squeaks from Above the Stairs

When the underside of a staircase Support the joints between traads Tap glued wood shims under Ioose
is inaccessible, silence noisy stairs from and risers by attaching quarter-round treads to keep them from flexing, Usa
above, Drill pilot holes and drive screws molding, Grill pilet holes and wse finish a block to prevent splitting, and drive

down through stair treads into the nails to fasten the molding. et the nails the shim just until it's snug, When the
risers, Countarsink the screws and fill with a naif set. glue dries, cut the shims flush, using a
the holes with putty or wood plugs wtility knifa,

Interior |r¢'ru||n [ ]
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broken stair tread is hazardous because we often
don't look at steps as we climb them, Replace
a broken step right away. The difficulty of this job
depends on the construction of your staircase and the
accessibility of the underside, 1t's better to replace a
damaged tread than to repair it. A patch could create an
irregular step that surprises someone unfamiliar with it

Tools & Materials »

Flat pry bar Stair tread
Hammer Construction
Combination square adhesive
Circular saw Screws

Drrill Wood putty
Mail set Finish nails
Caulk gun Mail set

B | Replacing a Broken Stair Tread

Return

nosing  gyringer

" How to Replace a Broken Stair Tread

Carefully remove any decorative elements attached

1o the tread. Pull up carpating and roll it aside. Ramaowve trim
pieces on or around the edges of the tread. Remove the
balusters by detaching the top ends from the railing and
separating the joints in the tread, Some staircases have a
decorativie hardwood cap inlaid into each tread, Remove these
with & flat pry bar, taking care to pry from undemeath the cap
o avigid marring the exposed edges
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If possible, hammer upward from underneath the stairs to
saparate the tread from the risers and stringers. Otherwise, Use
a hammer and pry bar to work the tread loose, pulling nails as
you go, Once the tread is removed, scrape the exposed edges
of the stringars to remaove old glue and wood fragments.



Measure the length for the new tread and mark it with & Apply a bead of construction adhesive to the exposed
combination square so the cut end will be square and straight. tops of the stringars. The adhesive will strengthen the bond
if the tread has a milled end for an inlay, cut from the plain between the tread and stringer and will cushion the joint,
end. Cut the new tread to size, using a circular saw, and test-fit preventing the parts from squeaking.

it carafully.

Set the tread in place. If you have access to the step from Reinstall any decorative elements, using finish nails. Set
underneath, sacura the tread to the riser above it by driving the nails with a nail set. Reinstall the halusters, if necessany,
screws through the riser into the back edge of the tread. To

fastan it from the top side, drill and countarsink pilot koles and

drive twio or three scraws throwgh the tread into the top edge

of each stringer. Also drive a faw screws along the front edge

of the tread into the riser below it. Fill the screw holes in the

tread with wood putty or plugs

Inrerior I:.-'il:ulr-.
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Maintaining
Windows
& Doors

In this chapter:

® Solving Common Door Problems
Weatherizing Basica

Replacing Thresholds

Improving Window Operation
Repairing & Maintaining Storm Windows
& Daars

Installing New Window Sashes
Securing Windows & Doors

Tuning Up Garage Doors

Removing Windows & Doors
Installing Prehung Intenocr Doors
Installing Storm Doors

Hanging a New Door in an Old Jamb
Installing Entry Doors

Installing Bifold Doors
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|'I{! most Common I:ll]l:H' |:||'|.J|':I TS dne ':.'..il!.‘il"[l h:ﬁ

loose hinges, When hinges are loose, the door
won't hang right, causing it to rub and stick and
throwing off the latch mechanism. The frst thing to
do is check the hinge screws, IF the holes for the hinge
screws are worn and won't hold the screws, try the
repair on the next page,

If the hinges are tight but the door still rubs
against the frame, sand or plane down the door's edge.
If a door doesn't close easily, it may be warped; use a
long straightedge to check for warpage. You may be
able to straighten a slightly warped door using weights,
but severe warpape can't be corrected. Instead of
buying a new door, remove the doorstop and reinstall
it following the curve of the door

Door latch problems occur for a number of
reasons: loose hinges, swollen wood, sticking
latchbolis. and paint ||-LJi|rJLI|]-. ||~'?-.uu". e addressed
those issues and the door still won't stay shut, it's
|Jr1]|::lil|!.' |]{:{i||.|hl: I.Ill' 1.|1:|[:|r |Il‘:llr1l: i‘l- LIN] ‘“r h[l“ilrl:. -rl'll-?j
happens as a house settles with age; vou can make
minor adjustments |:u':.' |'1|j|1g the strike |J|:IL|._‘ an the
door frame. If there's some room between the frame
and the door, VOLL LR ‘i|igr| the latehbaolt and strike
plate by shimming the hinges. Or, drive a couple of
extra-long screws to adjust the frame slightly

Faceplate - |
Thity
Retalning “'4'—"

BCTEW

| Solving Common Door Problems

Common closet doors, such as .~:|in;|ir1,'-_l; and hitold
types, usually need only some minor adjustments and
lubrication o stay in working orcler,

Door locksets are very reliable, but they do need
lia |:H." (_'ll:.,ll'll.,'(l :llll:i ||||:|rii_'.ill::| fH.,'L.lEiHI"I-ilI}'. ":,}“IL: hil'lij!ll_"
way to keep an entry door lockset working smoothly
is to spray a light lubricant into the keyvhole, then
the key in and out a few times. Don't use graphite
in locksets, as it can abrade some metuls with
I'L'Pi..'gllﬂl'.l use.

Tools & Materials »

Serewdrivers .";;}l'.i-:}' lubricam
Mail set Wooden golf tees
I llllnm{'r ur {II:H-\ L'I‘!
Dl Wood glue
Utility knife
Metal file

Cardboard shims
1" wood screws

Straightedge Finish nails
Pry bar Faint or stain
Plane Sandpaper
Painthrush Wood sealer

Latchbolts stick when they are A misaligned latchbolt and strike Sticking doors usuzlly leave a

dirty or in need of lubrication. Clean plate will prevent the door from mark where they rub against the

and lubricate locksets, and make latching. Poor alignment may be door frame. Warped doors may resist

sure the connecting screws aren't caused by loose hinges, or the door closing and feel springy when you

too tight—anothar cause of binding. frame may be out of sqliare. apply pressure. Check for warpage
with & straightedge,
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How to Remove a Door

Drive the lower hinge pin out using a screwdriver and Remowve the door and set it asde. Clean and lubricate the
hamimer. Have 4 helper hold the door in place, then drive out nirge pins before reinstalling the door

the upper (and center, if applicabla) hinge pins. To help 2et
the scresdver tip under the pin head, use 2 nail set or small
punch to tap the pin up from undemeath.

How to Tighten a Loose Hinge Plate

Remove the door from the hingas Coat wooden golf tees or dowels Drill pilot holes in the new wood, and
lighten any loose screws. IF the wood with wood glue, and drive them into the reinstall the hinga,

won't hold the screws tightly, remove Worn screw holes, If necessary, drill out

the hinges. ihe holes to accept dowels. Let the glue

dry, then cut off excess wopd,
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| Tips for Aligning a Latchbolt & Strike Plate »

Check the door for a square fit. I the door is far out Install a thin cardboard shim behind the bottom

of square with the frame, remaowe it and shim the top or hinge to raise the position of the latchbolt, Ta lower the
bottam hinge right), Or, drivie long screws into one of the latchbolt, shim behind the top hinge.

hinges (belomw),

Remove two hinge screws from the top or bottom Fix minor alignment problems by filing the strike plate
hinge, and drive a 3" wood screw into each hole, The until the latchbolt fits.

screws will reach the framing studs in the wall and pull

the door jamb upward, changing the angle of the door,

Add long screws to the top hinge to raise the latchbolt or
to the bottom hinge to lower it.
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How to Straighten a Warped Door

Check the door for warpage uUsing a straightecge. Or, close If the warpage s slight, you can straighten the door using

the door until it hits the stop and ook for a gap (5ee below). weights. Remove the door, and rest the ends of the door on
The amount of gap between the door and the stop raveals the sawhorses. Place nagyy Waights on the bowed centar of the
extent of the warpage. The stop must be straight for this test, door, using cardboard to protect the finish. Leave the weights

s0 check it with a straightedge:

on the door for several days, and check it periadically with a
straightedge.

How to Adjust for a Severely Warped Door

A severe warp cannot be corrected
instead, you can adjust the doorstop
o foliow the shape of the door. If you
touch up the door jamb with paint or
stain after you've finished, no one will
natice the repair,

Lt

Remove the doorstop using a small Close the door and latch it, Starting
pry bar. If it's painted, cut the paint at the top, refasten the stop, keeping
film first with a utility knife to prevent the inside edge flush against the door.
chipping. Avoid splintering by removing Drive finish nails through the old holes,
nails from the stop by pulling them or drill new pilot holes through the stop.
through the hack side of the pieca. Full Set the naits with a nail satafter you've
all nails from the door jamb, checked the door's operation
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How to Free a Sticking Door

Tighten all of the hinge screws. If the door still sticks, use During dry weather, ramaove the door, If you hawe to remove
light pencil lines to mark tha areas where the door rubs against a ot of matarial, you can save time by planing the door (step 3),
the dogr jamb. Otherwise, sand the markad areas with medium-grit sandpaper

Make suna the door closes without sticking, then smoath the
sanded areas with fine-gnt sandpaper.

Secure the door on-edge. If the door has venaered Apply clear sealer or paint 1o the sanded or planed area
surfaces, cut through the vaneers with a utility knife to pravent and amy other exposed surfaces of the door, This will prevent
splintering, Operate the plane 50 the wood grain runs "uphill® miistura from entering the wood and is especially important
ahead of the plane, Grip the toe knob and handle firmly, and for entry doors

plana with long, smooth strokes. To prevent dipping, press
diwn on the toe at the start of the stroke, and bear down on
fhe heel at the end of the stroke. Chack the door's fit, then
sand the planed area smooth
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How to Maintain a Sliding Door

Clean the tracks above and below the Spray a greaseless lubricant on all Check the gap along the bottom edge
doors with a toothbrush and a damp the rollers, but do not spray the tracks, of the door to make sure itis even, To
cloth or & hand vacuum Replace any bent or worn parts adjust the gap, rotate the mounting

scraw 10 raise or lower the door edge,

. How to Maintain a Bifold Door

o 4 S

Open or remove the doors and Check closed doors for alignment Adjustable pivot blocks are also
wipe the tracks with a clean rag, Spray within the dogr frame. If the gap found at the bottom of some door

the tracks and rollers or pins with between the closed doors is uneven, models, Adjust the pivot biocks until the
greaselass lubnicant. adjust the top pivot blocks with a gap batween the door and the frame

screswdrivar or wrench, i5 aven,
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B | Weatherizing Basics

N o matter whether LT live in a hot or a cold
climate, weatherizing yvour home's windows and
‘.I(HJr‘.i cdn FHI}' |.:|‘|III hu:ll'll!ﬁ”lT'll'i}'. Ill:,"ttlir'l"-_l' ..II“.I L'[]“Iir'l_"-_l;
costs may account for over half of the total household
enersy hill.

Before buying a basement window well cover, measure
the widest paint of the window well and note its shape.

I‘

Use a caulk that matches your home exterior to seal the
window and door frames,
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Since most 1.'-1'.'!||'1L‘I‘i?jl'lj-_'; |‘.-I‘nj¢n'.:|.l'. are r{.‘l,ﬂiﬂ*l}'
inexpensive, you can recover your investment quickly.
]l'l r.l.[,". in SOrme L'Iillliltl'.‘il WO Cdl E]‘i"l}' hlll'l\. lIH: Cosl l:llr
a weatherproofing project in one season.

iil !I.'”ll |'i".'(_' ir'l il R_'”I{I L'Iil'l'lgili_'., :..'{".I []H]h?ll]i}' .i|r1,'.jt.i}'
understand the importance of weatherizing. The
value of keeping warm air inside the house during a
cold winter is obvious. From the standpoint of energy
efficiency, it's equally important to prevent warm air
from entering the house during summer.

Weatherizing vour home 15 an ideal do-it-yourself
project, because it can be done a little at a time,
according to your schedule, In cold climates, the best
time of the year to weatherize is the fall, before it

turns too cald t work outdoors,

Whether vou're concerned about the environment
or want to spend less on vour utility hills, some
simple adjustments around your home can help you
accomplish your goal,

Muost weatherizing projects deal with windows
and doors, because these are the primary areas of
|"|{,'|:|t |[|‘1‘1 |r1 mosl hﬂ“'l“_'_‘i. ]1:_'“..," Are A llﬂ_:'l'l.' HilTIl]lL"
sugpestions you might consider for the exterior of
your hoimie:

A felt door sweep can seal out drafts, even if yvou hawve an
uneven fioor or a low threshold,



Minimize heat loss from hasement window wells
by covering them with plastic window well covers
{left, top). Most window well covers have an upper
Hange designed to slip under the siding. Slip this in
|Jiru‘|:, then |Igl.‘-il'f"ll- the cover (o the foundation with
masonry anchors and weigh down the bottom Hange
with stones. For extra 'L'.'{':|I|1t.'ri'.-'.i||.g, seal the c:l;_‘rt:ﬁ

with caulle.

Adding caulk is a simple way to il narrow gaps
in interior or exterior surfaces. 1t's also available in o
peelable form that can be easily removed at the end of
the season,

When buying caulk, estimate half a cartridge per
window or door, four for an average-sized foundation
sill, and at least one more to close gaps around vents,
pipes, and other openings.

Caulk around the outside of the window and door
frames to seal any gaps. For best results, use a caulk

that matches or blends with the color of your siding
There are many different [ypes of caulk and
weather stripping materials. All are inexpensive and easy
1o use, but it's ir'l'l!:lI:J1'|.-']|'|| [0 get thie ril'-_:hl materials for
the job, as most are designed for specific applications.

Generally, metal and metal-reinforced weather
stripping is more durable than products made of
plastic, rubber, or foam. However, even plastic, rubber,
and foam weather stripping products have a wide
ranpe of ql].i|i[fu_ The best rubber |'|-I‘I:K|lll‘."1."i are those
mitde from neoprene rubber—use this whenever it's
available.

A door sweep (previous page, bottom) attaches
t the inside bottom of the door 1o seal out drafis
A felt or bristle sweep is best if vou have an uneven
floar or a low threshold, Vinyl and rubber models are
aleo available.

A threshold insert fits around the base of the door,
Most have a sweep on the interior side and a drip
edge on the exterior side to direct water away from the
threshald.

A threshold insert seals the gap between the
door and the threshold. These are made fram vinyl
or rubber and can be easily replaced.

Self-adhesive Foarm strips {below) attach o sashes
and frames to seal the air gaps at windows and doors,
Reinforced felt :.-lrir.u. have a metal xpil‘u," that adds
rigidity in high-impact areas, such as doorstops.

Weatherizing products commonly found in home centers Include: & clear film, heat-shnnk window Insulator kit (a); an

alurminum door threshold with viny weatherstripping insert (8, a nail-on, rubber door sweep (C); minimal expanding spray foam
(0); silicone window and door caulk (€); open-cell foam caulk-backer rod (F); seif-adhesive, closed-cell foam weatherstripging coil
1G), flexible brass weatherstripping coil, also called V-channeal, (H).
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T Tips for Weatherizing Doors »

110 =

Door weather stipping |s prone to falure because it undergoes constant stress. Use metal weather stripping that s
tacked to the surfaces wianever wou can—aspecially anound dogr jamibs. It is much more durable than self-adhesive
products. If your job calls for fliexible weather stripping, use products made from neoprene rubber, not foam. Replace old
door thresholds or threshald insens as soon as they begin to show wear,

Install a storm door o decraase drafts and energy (oss
through entry doors. Buy an insulated storm door with a
continuous hings and seamless extarior surface,

Adjust the door frame to eliminate large gaps betwesn
the Goor and jamb. Remaove the int2rior case molding and
drive new shims between the jamb and framing member
on the hinge side, reducing the size of the door opening.
Close the door to test fit, and adjust as needed befora
reattaching the case molding.

Patio door: Use rubber comprassion strips to seal the
channels in patio door jambs, where movable panels

fit when closed, Also install & patio door insulator kit
(plastic shesting installed simiarty 1o plastic sheating for
wintdows) on the intenor side of the door.

I'HE COMPLETE PHOTO GUIDE TO HOME REPAIR

Garage door: Attach a new rubber sweep to the bottom
outside edge of the garage door if the old sweep has
detgriorated, Also check the door jambs for drafts, and
add weather stripping, if needed.



How to Weatherize an Exterior Door

Cut two pieces of metal tension strip or vV-channel the
full height of the door opening, and cut another td full width
Lise wire brads to tack the strips to the door jambs and door
header on the interior side of the doorstops. Tios Attach metal

weather stripoing from the tog dower ko help prevent buckiing.

Flare out the tension strips with a putty knife to fill the gaps
hetween the jambs and the door when the door s in the
closed position (do nok pry too far at a time).

Attach a new door sweep (o the bottom of the door an
the interior side (felt or bristie types are better choices if the
ficor is uneven). Before fastening it permanenthy, tack the
sweap in place and test the door swing [0 make sure thene is
enough clearance.

Add reinforced felt strips to the edge of the doorstop on
the exterior side. The felt edge should form a close seal with
the goor when closed. Tio: Drive fasteners omly until they are
fiush with the surface of the reinforcing spine—overdriving will
cause damage and buckling

Fix any cracks in wooden doar panels with epoxy
wiood filler ar caulk to block air leaks. If the door has
a stain finish, use tinted wodd putty, filling from the
intarior side. Sand and touch up with paint or stain.
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I‘ Tips for Weatherizing a Window »

sliding windows: Treat side-by-side sliding windows Casement windows: attach salf-adhesive foam or
as if they were double-hung windows turned 90°. For rubber comprassion strips on the outside edges of the
greater durability, use metal tension strips, rather than W incow stops.

self-adhesive compressible foam, in the sash track that fit

against the edge of the sash when the window is closed

Storm windows: Create a tight seal by attaching foam compression strips to the outside of storm window stops. After
installing the storm window, fill ary gaps batween the exderior wingow trim and the storm window with caulk backer rope
{lafth, Check the inside surface of the storm window during cold weather for condensation or frost buildup facing page).

If moisture is trapped betweaen thea storm window and the permanent window, drill ane or twa small holes through the
battam rail {right) to allew moist air to escape. Drill at a slightly upward angle.
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| How to Weatherstrip a Window

Cut metal V-channel to fit in the channels for the sliding
sash, extending at least 27 past the ciosed position for each
sash (do not cover sash-closing mechanisms). Attach the
Wechannel by driving wire brads (usualty provided by the
manufacturer) with a tack hammer, Drive the fastenars flush
with the surface so the shiding sash will not.catch on them,

Flare out the open ends of the \-channels with a putty
knife so tha channal is slightly wider than the gap between tha
350 and the track it fits into, Avoid flaring out 10 much &t one
fime=—it i3 difficult to press\=channal back togather without
causing some buckling.

Wipe down the underside of the bottom window sash

with & damp rag, and et it dry; then attach self-adhesive
compressible foam ar rubber to the underside of the sash, Use
high-quality hollow neoprene strips, if available, This will create
an airtight seal when the windaow is locked in position

Seal the gap between the top sash and the bottom sash

on double-hung windows, Lift the bottom sash and lower the
top sash to improve access, and tack meatal V-channel to tha
pottom rail of the top sash wsing wire brads, Tip: The open end
of the "V should be pointed downward 50 maoistLing cannc
coltect in the channel, Flare out the V-channel with a putty
knife to fit the gap between the sash.
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| Shortening Interior Doors

here should be a %4 o " map between the bottom I
ol interior doors and the finished Hoor, This lets the
door swing withowt hinding on new ca rpet o other Noor

Tools & Materials »

coverings. But eventually, yvou may decide to recarpet or Hammer

add new tile or wood flooring beneath an existing door, Screwdriver

and you'll need to shorten the door to create the proper l_-'lr-i“t}' knife

gap again. I you own a circular saw with a fine-tooth Sawhorses

blade, it's a simple project for a do-it-vourselfer. Circular saw with fine-tooth blade
Most newer homes have solid-wood interior Straightedge

doors these days, but hollow-core doors are still {-_1']”“‘]“"

fairly common, and they're typical on older homes. File

Shaortening either door type is a similar tasle, but Sanding block

hollow-core doors will require a few more steps because Scrap plywood

the door consists of multiple pieces (see page 117),

=i e T S

P

Changing a floor covering is a great way to update the look of a reom, but if the new flioor covering is thicker than the old one,
YU can impede door swing, The solution is to shorten the door.
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How to Shorten a Solid Wood Door

Set a strip of scrap plywood on the floor against the door,
and trace along the phawaod to Create a raference line for
cutting. The thickness of the phawood will et the amount of
door gap, and it will help establish an ever gap line. Do not
press the plywood down into the carpet when drawing the line.
if the: floaring 15 unaven, open the door to where it rubs the
oSt and use this spot o miark the 2ap.

Remove the door from the jamb by tapping out the hings
ping with & hammer and flat-blade screwdriver. If the hinge
pins are fixad, you'll need 1o unscrew the hinge leaves from
the jamb instead.

To prevent the saw from chipping
the wiaod as It Cuts, use a sharp utiity
knife to scare along the cutting line. Guide
the knife against a metal straightedge
Score both door faces and the edges

eontinued)
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Clamp a straightedge 0 the door 50 the
saw Dlade will cut about " on the waste
side of your score line. The straightedgs
provides a guite for the edge of the saw
basze. Use the saw with a fine-tooth blade
installed to check your setup

Set the blade so the teeth project about
W below the door, and guide the saw
along the straightedge to saw off the door
bottom. Use steady feed pressure, and
slowy down your cutting rate at the end to
pravent splintering the door-edge.

Use a file to soften the sharp edges
of the cut and 1o form a very slight
chamfier all around the door bottom,
Switch to 3 sanding Bock and mediume-grit
sandpaper to smaooth away any blade
marks and roughness



I‘ Variation: Hollow-core Doors »

With the door in place, measune " up from the top of Mark the cutting line. Cut through the doar veneer
the fioor covering and mark the door. Remove the door with a shanp utility knife to pravent it from chipping when
from the hinges by tapping out the hinge pins with a the door is sawed.

screwdriver and a hammer.

Lay the door on sawhorses and To reinstall a cutoff frame piece Apply wood glue to the cutoff
clamp a straightedge o the door as a in the bottom of the doar, chisel pieca: Insart the frame piece into the
cutting guide. Saw off the bottom of the venesr from both sides of the opening of the door and clamp it.
the daar. The bollow core of the door remonved partion. Wipe away any excess glue and let

may be exposed. the door dry avernight.
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| Replacing Thresholds

r,.-—-—Emeriw trim

——— Side jamb
l—— Door

hile construction varies from home 1o home,
the part of a door that is generally referred to
Fi b ‘l'IL'. -I1 hm.‘i}“llli" EH it[.,'ll.li:t”:r' ['IIE“.!L' I.I[] ”F LW :‘i‘L"Fi"I.I'HI.IL'
components: @ sill, which serves as the bottom of

Saddle
Finished

sin

the door frame and diverts water and dirt away from floor -~ % -

S n
the home, and the threshold or saddle, which is 5
attached to the sill and helps to seal the air space Subfloor Sheathing

under a door. Due to constant traffic and exposure Rim joist
to the elements, sills and saddles may eventually
require replacing.

Modern prehung doors often have a cast metal
sill with anintegrated saddle and are installed
directly on top of the subfloor. Older homes often
have thick wooden sills that are installed lower
than metal sills, Hush with the Hoor framing, with
a separate saddle hridging the gap between the
sill and the fnished floor. Saddles are available in

several styles and materials, such as wood, meta

Exterior trim

1

|_—— Bide jamb

| o ——Daoor

and vinyl, Because the design of entry thresholds
can vary, it is important to examine the construction

of your door threshold to determine vour needs. In
i e (g ; . | Saddle
this project, we replaced a deteriorating wooden
sill and saddle with a new oalc <ill and a wooden
weatherstripped saddle,
Besides replacing a deteriorating threshold,

Finished Ilon_r_,\_
Siding
you mizht also choose to replace an existing Sheathing
threshold For increased accessibility. While standard
thresholds are designed to keep mud and dirt out of
a home, they deny access to people in wheelchairs
and can cause people to trip it they are unsteady

on their feet. See page 121 for tips on making
thresholds accessible.

Rim joist

_';.-— Exterior trim

Tools & Materials »

| —+— Side jamb
|—— Door

Reciprocating saw | 44" palvanized
Pry bar SCTeWS Or S
::}Int]'?m.vr \ ‘!.;.almnm-d nails iﬂ:ﬂ::féfg |_i— Built-in
rill with Shims Finished ; metal
countersink bit Putty floor =N : threshold
Pencil Silicone caulk

3" palvanized screws Sealer/protectant Subfloor Sheathing
or 10d galvanized I~ Sill support
casing nails | Rim joist
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How to Replace an Exterior Door Threshold

Remove the old saddle, This may be as easy as unscrewing Examine the sill for damage or deterioration. If it neads

the saddle and prying it out. If necessary, cut the old saddle replacing, use a reciprocating saw to cut the sill into three

in two USINg & reciprocating saw;, then pry out the saddle, Ba pieces, cLtting as close 1o the jambs as possible, Pry out tha

careful not to damage the flooring or door frame. Mote which center piece, then use a hammer and chisel o split out the

edge of the saddie is more steeply bevelad; the new saddie pieces directly beneath the jambs. Remove any remaining nails

should be installed the same way from beneath the jambs using a reciprocating saw with a metal
CuUtting blace

Measure and cut the new sill to size. If possible, use the Test-fit the new sill, tapping it into place beneath the jambs
salvaged end pieces from tha old sill 35 a template to mark the using a hammer and wood dock to protect the sill. Remove
notches on the new sill. Cut the notches using a jigsaw, the sill and, if necessary, install long wood strips (or taperad

shims) beneath the sifl so it fits snugly beneath the jambs with
a gentla slope away from tha home,

eontinued)
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Apply several beads of caulk to the area beneath the il Measure the distance between the jambs and cut the new
Tap the sill back in place. Drill countersunk pilot notes every saddie to length. Test-fit the saddle. Mark the ends and cut

4 to 5" and fasten the sill with 10d galvanized casing nails or notches o fit around the door jamb stops Using a jigsaw. Apply
3" screws, caulk to the bottom of the saddle and posibon it 50 it covers

the: gap betweaen the sill and the finished floor, Fasten the
saddle using 1%" galvanized screws.

i' Variation » Waterproofing Tip »

If you are installing a metal saddle, instead of A threshold insert seals the gap between the door
cutting notches in the saddle, Use a hammer and and the saddle. A dadr sweep attaches 1o the door
chisel to noteh the jamb stops to fit pattom to help seal out drafts.
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I‘ Variation: Making Thresholds Accessible »

Standard Installation (Inaccessible)

‘% to 1"
gill _L
Flooring
gt

E

Decking \‘ Subfloor

Accessible Installation

Decking
aligns
witlf top sin "
of sill

[

Accessible thresholds: There are many ways to modify
standard threshalds for accessibility. Often, the first stepis
o raise the exterior surface or decking to the same level as
the threshold. Entry threstolds should ba no higher than 14"
for square-edgad sills and 14" high for beveled sills.

Flange

Bolt

Oak insert

| |

Socket

Adjustable sills: Many prebung doors have an aluminum
sill with an adjustable wood saddle. Sorme versions can

be made accassible without additional modification by
lowering the saddle as far as possible. Other types can be
adapbed by recessing the sill into the subfloor.

Mini-ramps: The lide channels on most sliding glass
doors present a major obstacle for wheelchair users
The height difference can be as much as 2° from the
bottom to the top of the track. Commercially available
mini-ramps can make standard shding glass door
thresholds accessible.
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I | Improving Window Operation

M any of us have v~t|:c'|'ic'|u'1'|:| 1|if“t'|1|l!'_-,-' with
opening windows due to swelled wood or

|ZI._iiI'I|.I."f| {_'I'Iil[lli('l.‘-. .'1'|,II'I1IJ:-Q| a5 I‘!'{'l'l]l'rll. W ir1[|m‘..*i 'l.'.'l:II1I|.

stay open because of a broken sash cord or chain. To
avoid dilficulties with windows, rcg:||:|r maintenance is
crucial. Double-hung windows with spring-loaded sash
tracks require cleaning and an occasional adjustment
of the springs in {or behind) the tracks. Casement
windows are often faulty at the crank mechanisms. If
cleaning doesn't fix the problem, the crank mechanism
must be replaced. For storm windows, the window
track must he clean, and greaseless lubricant must be
applied each time the windows and screens are remioved,

Tools & Materials »

Screwdrivers Toothbrush
aint Zipper or “aint solvent
utility knife Rags
Hammer Sash cord
Vacuum Lubricant
Small pry bar Wax candle
Scissors String windows endure temperature extremes, house setting,
Suff brush All-purpose grease andl all sarts of wear and tear Sooner or fater you'll need to

perform a bit of maintanance to keap them working properhy.

How to Adjust Windows

spring-loaded windows have an adjustment scraw on the Spring-lift windows operate with the help of a spring-loaded
track insert. Adjust both sides until the window is balanced and lift rod inside a metal tube, Adjust them by unscrewing the
apans and closes smaoothly, top end of the tuba from the jamb, then twisting the tube to

change the spring tension; clockwise fior more lifting power;
counterciockwise for less, Maintain a tight grip on the tube at
all times to keep it from umwpinding,
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I‘ Tips for Freeing Sticking Windows »

Cut the paint film if the window is painted shut. Insert a Place a block of scrap wood against the window sash,
paint Zipper or utility knife between the window stop and Tap lighthy with 2 Rammer to free the window
the sash, and slide it down to break the seal.

Clean the tracks on sliding Clean weatherstrips by spraying Lubricate wood window channels

windows and doors with a hand with a cheaner and wiping away ko rubbing therm with a white candle,
vacuum and a toothbrush, Dirt dirt: Usa paint solvent to ramove then open and close the window a
buildup s comman on storm paint that may bind windows. Then few times. Do not use liguid lubricants
window tracks. apply a small amount of lubncant 1o o wood windows,

prevent sticking,
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How to Replace Broken Sash Cords

Cut any paint seal between the
window frame and stops with a utility
knife or paint zipper. Pry the stops
away from the frame, or remove the
molding screws,

Bend the stops out from the center to
remove them from the frame. Remove
any weatherstripping that's in the way

Pry out or unscrew the weight pocket
cover in the lower end of the window
channel, Pull the weight from the
pocket, and cut the old sash cord from
the weight

Tie one end of a piece of string to a
nail and the othar end to the new sash
cord, Run the nail over the puliey and let
it drop into the weight pocket, Retrieve
the nail and string through the pocket.

ight

=
Attach the end of the sash cord 10
the weight using a tight double knot

Set the weight in the pocket. Pull on the
cord until the weight touches tha pulley,

rest the hottom sash on the sill.
Hold the sash cord against the side of

the sash, and cut enough cord to reach
3" past the hole in the side of the sash,
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Slide out the lower window sash,
Pull knottad or nailed conds from holes
in the sides of the sash (see step 9

IS

Pull on the string o run the naw sash
cord aver the pulley and through the
wWaight pocket, Make sune the new cord
runs smaathly over the pulley

Sash

Knot the sash cord and wedge the
knat into the hola in the sash. Replace
the pocket cover, Slide tha window
and any weatherstripping into the
frame, then attach the stops in the
original positions.



" How to Clean & Lubricate a Casement Window Crank

If a casement window s hard fo
crank, clzan the accassible parts. Open
the window until the rodler at the end
of the extension arm is aligned with the
access slob in the window track,

Disengage the extension arm by
pulling it dawn and out of the track.
Clean the track with a stiff brush, and

wipe the pivoting arms and hinges with

arag

Lubricate the track and hinges
with spray lubricant or household oil,
Wipe off excess lubricant with a choth,
then reattach the extension arm. If that
doasn't sohve the problem, repair or
replace the crank assambly (below),

I How to Repair a Casement Window Crank Assembly

Disengage the extension arm from
the window track, than remove the
malding or cap concealing the crank
mechanism. Unhinge ary pivot arms
connectad to the window,

Remove the screws securing tha
crank assembhy;, then remove the
assembly and clean it thoroughly If
the gears are badhy worn, replace the
assembly. Check a home center or call
the manufactuner for new pars. Note
which way the window opens—io

the right or lefi—when ordering
replacement parts.

Apply an all-purpose grease 10

the gears, and reinstall the assembly.
Connect the pivat amms, and attach tha
extension anm to the window Test the
window operation befare installing the
cap and molding,
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" How to Fix a Broken Windowpane

—

P

Wearing heavy leather gloves, remove the broken piecas
of glass. Then, soften the old glazing compound using a heat
gun ar a hair dryer. Don't hold the heat gun too long in one
place bacause it can be hot enough 1o scarch the wiood or
crack adjacent panes of glass.

R

Once the wood opening is scraped clean, seal the wood
with & coat of linseed oil or primer. If the wood isn't sealed,
the dry surface will draw too much moisture from the glazing
compound and reduce its effectivenass.
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" i —
Once a section of compound is soft, remove iLUsing 2
putty knife. work carefully to avoid gouging the wood frame.
If & saction is difficult to scrape clean, reheat it with the heat
gun. Soft compound is ahways easy 1o remaove.

Apply a thin bed of glazing compound to the wood frame
apEning and smaath it in place with your thumi.



Press the new pane into the opening, making sure to Drive glazler's points into the wood frame to hold the

achieve a tight seal with the compound on all sides, Wigale pane in place. Usa the tip of a putty knife to slida the paint
the pane from side to side and Up and down until the pane is against the surface of the glass. Install at least 2 points on each
seated. There will be some squeeze-out, but do not press all side of the pans.

the compound out,

Malke a rope of compound iabout 1" dia.) by rolfing it Allow the glazing compound at least one week 1w dry

between your hands, Then press it against the pane and the completely. Then prime and paint it to match the rest of the

wiood frame, Smooth it in place by drawing a putty knife, held sash. Be sure to spread the paint over the joint between the

at a 45° angie, acToss its surface, Scrape off excess. compound and the glass. This will seal the joint completehy.
When the paint is dry, scrape off the extra with a razor blade
paint scraper.
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I | Repairing & Maintaining
Storm Windows & Doors

Cr]”lllilh'l] Loy n'r]](f\'{ll!ll‘ "u'l‘H]ﬂ.l sLorm 'I.'u'i|'|[|l:l'lr'|'?; i'lrlrl
screens, repairing combination storm windows is
a little more complex, But there are several repairs you
can make without too much difficulty, as long as vou
find the right parts, Take the old corner keys, gashets,
or other original parts to a hardware store that repairs
storm windows so the clerk can help you find the
correct replacement parts. If you cannot find the right
parts, have a new sash built.

Tools & Materials »

-I‘_HIJ{' Imeasure \'Irlll: el

Serewdriver Hammer

Scissors Hpiim: card

Dr' r_'l_[ Il Sereening, glass Remove the metal storm window sash by pressing in
Utility knite Rubber gasket the release hardware in the lower rail then lifing the sash out.
Spline roller Replacement hardware Sash hangers on the corners of the top rail should be alignad

with the notches in the side channels before remaoval,

How to Replace Screening in a Metal Storm Window

Pry the vinyl spline from the groove Stretch the new screen tightly Use the concave side of the spline
around the edge of the frame with a over the frame so that it overlaps the roller to press the spline into the groove
scrawdriver, Retain the old spling if edges of the frame. Keeping the screen (it helps to have a partnear for thish, Cut
it is still flexible, or replace it with a taut, use the conves side of a spline away BXCESS SCIEEn using & utility knife,
new spling roller to press the screen into the

rafaining grooves,
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" How to Replace Glass in a Metal Storm Window

Remove the sash frame from the window, then
completely remove the broken glass from the sash. Remova
the rubber gasket that framed the old glass pane and remowve
amy glass remnants. Find the dimensions for the replacement
glass by measuning between the inside edges of the frame
apening, then adding twice the thickness of the rubber gasket
o 8ach measuremernt.

Set the frame on a flat surface, and disconnect the top rail,
Remove the retaining screws in the sides of the frame stiles
where they join the top rall, After unscreawing the retaining
scresws, pull the tog rall loose, pulling gently in & dowmvard
motion to avoid damaging the L-shaped cormer keys that join
the rail and the stiles. For glass replacement, you need anly
disconnact the top rail,

Fit the rubber gasket (buy a replacement if the original is

in poor condition) around one edge of the replacement glass
pane At the corners, cut the spine of the gasket partway 50

it will bend arpund the cormer, Continue fitting the gaskat
around the pane, cutting at the corners, until all four edges are
coverad, Trim off any excess gasket material

Slide the glass pane into the channels in the stiles and
bottom rail of the sash frame. Insert comer keys into the top
rail, then slip the other ends of the keys into the frame stiles.
Prass down on the top rail until the mitered corners are flsh
with the stiles. Drive the retaining screws back through the
stiles and into the fop rail 1o join the frama together. Reinsert
the frame into the window.
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" How to Disassemble & Repair a Metal Sash Frame

Metal window sash are held together at the cormer joints
by L-shaped pieces of hardware that fit into grooves in the
sash frame pieces To disassemble a broken joint, start by
disconnecting the stile and rail at the broken joint—there is
usually a retaining screw driven through the stile that must

he removed,

Original
key assembly

Locate matching replacement
parts for the broken comer key, which
is usually an assembly of two or three
pieces. There are dozens of different
types, 50 it is important that you save
the oid parts for reference

insert the replacement comer key
assembly into the slot in the rail, Use a
nail set as a punch, and rap it inte the
metal over the comer key, creating &
rew crimp to hold the key in place.
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Corner keys are secured in the rall slots with crimps that
are punched into the metal over the key. To remove keys, drill
through the metal in the crimpead area using a drill bit the same
diameter as the crimp. Carefully knock the broken key pieces
from the frame skots with a screwdriver and hammer.

Insert the glass and gasket into the
frame slats, then reassemile the frame
and driva in retainer screws (for screen
windows, replace the screening)



I‘ Tips for Maintaining Storm Windows & Doors »

o

1|

Replace turnbuttons and window
clips that o not hold storm windows
tightly In place. Fill old screw holes
with wood dowels and glue befare
driving the screws.

Tighten storm door latches by
redriving loose screws in the strike
plate If the latch does not catch on
the strike plate, laosen the screws
on the strike plate, insert thin wood
shims between the plate and the
|amb, and retighten the screws,

Lubricate the sliding assemblies
on metal-framed combination storm
windows or doors once & year using
penatrating lubricant.

Add a wind chain if your storm
deor does not have one. Wind chains
prevent doors from blowing open
too far, causing damage to the doar
hingas or closer. Set the chain so the
daoor will not open more than 90°.

Replace deteriorated glazing
around glass panas in wood-framed
windows Sound glazing makes
windows more energy-efficiant and
more attractive.

Adjust the door closer 5o it has the
rght amount of tension to close the
daar securely, withaut slamming. Most
closers have tension-adjustrment scraws
at the end of the oylinder farthest from
the hinge side of the doar,
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double-hung windows, consider using sash-replacement
Kits, They can give you L‘m*[‘,ﬂ_la'-rﬂil.'id:r11. maintenance-ree
windows without changing the outward appearance ol
your home or breaking your budget.

Unlike prime window replacement, which changes the
entire window and frame, or pocket window replacement,
in which a complete window unit is set into the existing
frame, sash replacement uses the original window jambs,
eliminating the need to alter exterior or interior walls or
trim. Installing a sash-replacement kit imvobves little more
than removing the old window stops and sashes and
nstalling new vinyl jamb liners and wood orvinyl sash, And
all of the work can be done from inside your home.

Most sash-replacement kits offer tilt features and
other contemporary conveniences. Kits are available
in vinyl. aluminum, or wood construction with various

-:hp[iﬂr'u; [or color and gl:uing, energy t'ﬂ‘lt‘ir,'nwl,',
security features, and noise reduction,

I | Installing New Window Sash

Nt'.'d!"l'!.—' all Fror window manufacturers offer
sash-replacement kits designed to fit their own windows,
You can also order custom kits that are sized to VERIT
specific window dimensions. A good Bt is essential to the
|_]|:_'rfr:|rrr|.;|m't ”l-\':f[" IT TRCWY WY i|1l,|r]'|.-'.'h. Hl"l."i'_"\'l' "'I[._' [EP.& 51"1“'“
on the next page for measuring your existing windows, and
follow the manufacturer’s instructions lor the best Bt

Tools & Materials »

1" galvanized
rooling nails
Fiberglass insulation
Finish nails
Wood-finishing
materials
Torpedo Level

Sill-hevel gauge

Flat pry bar

Scissors

Screwdriver

Mauil set
Sash-replacement kit

.";"‘.E‘-"-"' -
R, T, -
B o

éﬂ ¥ 98
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Upgrade old, leaky windows with new, energy-efficient sash-replacement kits. Kits are available in a variety of styles to match
your existing windows or to add a new decorative accent to your home. Most kits offer natural or painted interior surfaces and a

choice of gutdoor surface finishas,
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How to Install a New Window Sash

([

Measure the width of the existing window at the top, Check for a straight, level, and plumb sill, side, and head
middie, and bottam of the frame. Use the smallest measurement, jambs using a torpedo level. Measura the frame disgonally
then reduce the figune by %", Measura the height of the existing to check for salare (If the diagonal measuremeants are equal,
window from the head jamb to the point where the outside edge the frame is square). If the frame is not square, check with the
of the bottom sash meets the sill. Reduce the figure by %°. Mote: sash-kit manufacturer: Most window kits can accommodate
Manufacturers” spacificalions for winaioWw sIZing may varny some deviation in frame dimensions.

carefully remove the interior stops from the side jambs, With the bottom sash down, cut the cord holding the sash,
UsINg & putty knife or pry bar. Save the stogs for reinstallation, palancing weight on each side of the sash. Let the weights and
cords fall into the waight pockets.

eontinued)
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Lift out the bottom sash. Remove the parting stops from
the head and side jambs, The parting stops are the strips of
wiaod that separate the top and bottom sash.) Cut the sash
cords for the top sash, then Ift aut the top sash. Remave the
sash-cord pulleys. if possibe, pull the weights from the waight
pockets at the bottom of the side jambs, then fill the weight
packets with fiberglass insulation. Repair any parts of the
jarnbs that are rotted or damiaged.

Position any gaskets or weatherstripping provided

for the jamb linars. Carefully position each liner against its
brackets and snap it into place, When both liners are installed,
sef the new parting stop into the groove of the axisting hoad
jamb, and fasten it with small finish nails. Install a vinyl sash
stop in the interior track at the top of each liner to prevent the
hottom sash from being opened too far
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Position the jamb-liner brackets, and fasten tham o the
jambs with 17 galvanized roofing nails. Place one bracket
approximately 4" from the bead jamb and one 47 from the sifl
Leave " clearance between the bliind stop and the jamb-liner
bracket. Instzll army remaining brackets, spacing them evenly
along the jambs.

II |

Set the sash control mechanism, using a slotted
screwdrivar, Gripping the screwedriver firmby, slide down

the mechanism until it is about 9" above the sill, then

turn the screwdriver 1o lock the mechanism and pravent

it fram springing upward, The control mechanisms are
spring-loaded—do not ket them go until they are locked in
place. Set the mechanism in each of the four sash channels




Install the top sash inte the jamb liners. Set the cam prot
on one side of the sash into the outside channel, TilE the sash,
and set the cam pivot on the other side of the sash, Make

sure both pivots ane set above the sash controd mechanisms
Hokding the sash level, titt it up, depress the jamb liners on
bath sides, and set the sash in the vertical pasition in the jami
liners. Once the sash is in position, slide it down until the cam
pivots contact the locking terminal assemblies.

Reinstall the stops that you removed in step 3. Fasten them
with finish nails, using the old nail holes, or drill new pilot holes
for the nails

Install the bottom sash into the jamb liners, setting it
ira the insida sash channels, When the bottom sash s setin
the vertical position, slide it down until it engages the control
mechanisms Open and close both sash to make sure thay
aparate properhy

Check the tilt operation of the bottom sash to make sure
the stops do not interfere. Remaove the labels, and clean the
windows. Paint or varnish the new sash as desired,
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ecuring windows and doors is often simply a

matter of having the right hardware pieces. But
skimping on strength or quality with any of them will
undermine the security of the whole system.

Glass is both the strength and weakness of
windows, in terms of security. An intruder can easily
break the glass, but may not, since the noise it would
make is likely to draw attention, Aside from installing
metal bars, there's no way to secure the glass, so
make sure your windows can't be opened from
the outside.

Entry doors should be metal or solid wood-—at
least 134" thick—and each one in the home should
have a deadbolt lock, as doorknob locks provide
little security. Lock quality varies widely; just make
sure to choose one that has a bolt (or bolt core)
of hardened steel and a minimum 1" throw—
the distance the bolt protrudes from the door
when engaged.,

Door hinges are easy to secure, Manufacturers
offer a variety of inexpensive devices that hold a door
in place even when the hinge pins are removed.
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I Securing Windows & Doors

Garage doors are structurally secure, but their
locking devices can make them easy targets. When
vou're away from home, place a padlock in the roller
track. If vou have an automatic door opener, make
sure the remote transmitter uses a rolling code system,
which prevents thieves from copying your signal. An
clectronic keypad can make your garage door as seeure
and easy to use as your front door,

~ Tools & M: >
Hammer Plywood
Drill Casing nails
Hole saw Board
Spade bit Eye baolts
] Hinge
Screwdriver Screws
Chisel Dowel
Utility knife Security devices




! Tips for Securing Windows

Pin together sashes of single- and double-hung windows Drive screws into the top channel of sliding windows to
with vi= 3" eye bolts, With the window closed, drill a 14"-dia. prevent intruders from lifting the window sash out of the lower
hoie, at a slight dowmward angle, through the top rail of the channel, The screws should just clear the top of the window
bottom sash and inta the bottom rail of the top sash, Awpid and not interfiere with its operation. Use sturdy screws, and

hitting the glass, and stop the hole about ¥ of the way through space them about &° apart.
the top sash, To lock the window in open positians, drill holes
along the sash stiles {vertical piecas) instead

Block sash channels on sliding Use auxiliary locks on sliding Replace old sash locks on
windows with a narrow board or a windows when a dowsl or board won't double-hung windows with keyed
thick dowel. work. Maost types can be installed on tha davices, Traditional sash locks can be
Lpper or lower window track, highly vulnerable—especially on old
windows, Be sure to store a key nearky,
for emargancy exits.
(continued)
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Removing the handles from casament and awning windows
kieeps intrisders from cranking the window open after breaking

the glass.

| Tips for Securing Sliding Glass Doors

Make a custom lock for your door

track, Using a thick board and a hings,

Cut the board to fit behind the closed
door, then cut it again & few inches
from one end. install a hinge 5o you
can flip up the end and keap the door
secure while it's ajar. Attach knobs to
facilitata use.

Drive screws into the upper track
i keep the sliding panel from being
pried up and gut of the lower track, Use
sturdy pan-head screws, spaced about
every 8, and drive them so thair heads
just clear the top of the door For metal
goor frames, use self-tapping screws
and a low drill spead,
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Security bars or gates can be installed in ground-floor
wWindows to prevent intruders from gaining entry (o yoLr home.

Attach a sliding-door lock 1o the
frame of the sliding panal. Drill 2 hole for
the deadbolt into the upper track. Then
drill an additional hole a few inches
away 500U can [ock tha door in an
apen position,



| Tips for Securing Doors

Install plywood shims in the gaps between the door
frame and wall studs, 1o prevent pry-bar attacks. Remove the
casing molding an the inside of the frame and inspect the gan;
if it's wider than 14", install new plywood shims in the spaces
hetween the onginal shims. Be sure to shim directhy above,
helow, and behind the strike plate, Grill pilot holes, and sacura
the shims with 10d casing nails

Add metal door reinforcers (o strengthen the areas around
locks and prevent kick-ins. Remove the locksat and slip the
reinforcer over the door's edge. Be sure to get a reinforcer that
is the correct thickness for your door,

Replace short hinge screws with longer screws (37 or 47)
that extend through the door jamb and into the wall studs. This
helps resist door kick-ins. Tighten the screws snug, but avoid
overtightering them, which can pull the frame out of square,

Add a heavy-duty latch guard to reinforce the door jamb
around the strike plate, For added protection, choose a guard
with a flange that resists pry-bar attacks. Install the guand with
long screws that reach the wall studs.

eontinued)
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Have lock cylinders re-keyed 1o ensure that lost or stolen
kiays can't be usad by unwanted visitors. Remove cylindar,
leaving bodt machanism in door, and take it to a locksmith,

How to Install a Security Box Strike

Mark the horizontal center of the
deadbolt on the door jamb and tape the
box strike template to the jamib, aligning
the center marks. Usae an awl to mark
the drilling points, then use a utility
kmifie to spone a W' -deep line around the
outside of the template.

Drill pilot holes for the faceplata
screws, and bora holes for the Dox
MoOrtse, Using the recommended spade
bit, Ta chisel the faceplate mortise,
make paraliel cuts " deap, holding

the chisel at 8 45° angle with the bewve
sicde in. Flip the chisel over, and drive i
dowrward to remove the material

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Putting a peephole inte an exterior door is a quick and
aasy security maasure, simphy drill @ hole at the appropriate
height, then screw the two hatves of the peephole together

Insert the box strike into the mortise
and install the scraws inside the box
Angle the screws slightly toward the
center of the wall stud, to increase their
hotding power, Position the faceplate
and install the scraws



How to Install a Deadbolt Lock

Measure up from the floor or existing lockset 1o locate the
lock. ts center should be at least 34" from the kockset center,
Tape the template (supplied with lock) to the door, Use an awl
o mark the center- points of the cylinder and deadbolt holes
an the door, Close the door and use the template to mark the
centeriing for the deadbolt hole in the door jamb.,

Use a spade hit to bore the deadbolt
hale from the edge of the door into
the Cylinder nole. Be sure to keep the
drill perpendicular to the door edge
wihile drilling.

Insert the deadbolt into the edge
hole. Fit the two halves of the lock into
the door, aligning the cylinder tailpiece
and connecting scraw fittings with the
praper holes in the deadbolt. Secure
the teo halves togather with the
CONNECcting screws.

Bore the cylinder hole with a hole saw and drill. To avoid
splintering the door, drill through one side until the hole saw
pilat (mandrel) just comes out the other side, Remaove the
hole saw, then complete the hole from the opposite side of
the doaor,

Use the centerline mark on the jamb
0 locate the hole for the deadbolt. Bore
the hole, then chisal a mostize for the
strike plate. Install the strike plate. O,
for greater security, install a security
box strike, Instead of the standard

strike plate.
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2 | Tuning Up Garage Doors

| magine this: You're clri\'ing home late at |1igh[, it's

pouring outside, and vou're shivering because you've Tools & Materials »

g(H thl' nl]. -l-J]f'I'l. :I."tl Lurn i|'|1“ :I."tlr l:lrii'i.'u.']].'. I'Il.lll[.,'h i |
little button, and your garage door opens, a light comes Mineral spirits

00, You |J1I” in, and ':.-'nu'n_' HOME. You didn't have 1o Graphite spray lubricant

get drenched, or lift a door that felt like heavy metal, Garage door weather-stripping
o scream at the heavens for making vou so miserable Level

Thanks to a well-maintained garage door and opener, Sofi-faced mallet

you escaped all of this, and that is 4 good thing. P_‘-’“““‘“”E lubricant
Unfortunately, over time, many good things Toweling

become bad things, especially if they aren't Socket wrenches

well-maintained. An overhead garage door is no Lightweight oil

exception. o keep everything running smoothly Pliers

requires effort on three fronts: the door, the opener, Open-end wrenches

and the opener's electronic safety sensors, Here's what
you need to know to keep all three in tiptop shape.

|
=
111

=

A bit of routine maintenance now and again will help keep your garage door working exactly as it should, rain or shine.
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How to Tune-Up a Garage Door

Begin the tune-up by lubricating the
door tracks, pulleys, and rollers. Use a
lightweight oil, not grease, for this job, The
prease catches o muoch dust and dirt.

Remove clogged or damaged rollers
from the door by ocsening the nuts that
hold the roller brackets. The roller will
come with the bracket when the bracket is
pulied frae.

Mineral spirits and kerosene are
good sofvents for cleaning roller bearnings.
Let the bearing sit for a half-hour in

the solvent. Then brush away the

grime build-up with an old paintbrush

or toothbrash

eontinued)
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If the rollers are making a lot of noise
as they move over the tracks, the tracks
are probably out of alignment. To fix this,
check the tracks for plumb. if they are out
of plumi, the track mounting brackets
must be adjusted,

To adjust out-of-plumb tracks, Ioosen
all the track mounting brackets (usually

3 or 4 per track) and push the brackets
into alignment.

It's often easler to adjust the brackets
by partialty loosening the bolts and tapping
the track with a soft-faced mallet Once
the track is plumib, tighten all the bolts.



sometimes the door lock bar opens slugglsnly because the If a latch needs lubrication, use graphite in powder or liquid
return spring has ost its tension. The only way 1o fix this s 10 form. Don't use oil because it attracts dust that will clog the
replace the spring. One end is attached to the body of the ook, Iock even more,

the other end hooks onto the lock bar.

Alternative: Sometimes the lock bar
won't lock the door because it wan't slide
into its apening an the door track. To fix
this, lGosen the guide brackat that holds
the lock har and move it up or down wtil
the bar hits the opening.

(continued)
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Worn or broken weather stripping

on the bottom edge of the door can let in
a kot of cold air and stiff breezes. Check to
see if this strip is cracked, broken, or has
holes along its edges. If 50, remove the oid
strip and pull amy nails left behind.

Measure the width of your garage door,
then buy a piece of weather stripping

to match. These strips are standard
lumbaryard and home center items.
sometimes they are sold in kit form,

with fasteners included. If not, just nail
the stripping in place with galvanized
roofing nails,

If the chain on your garage door opener
is sagging more than %" below the
battom rail, it can make a kot of noise and
cause drive sprocket wear Tighten the
chain according to the directions in the
owner's manual,



On openers with a chain, lubricate the entire length of the
chain with lightweight oll. Do not use grease. Use the same
lubricant if your opener has a drive scraw instaad.

Test the door’s closing force sensitivity and make
adjustimeants at the opener’s motar case if needed, Becausa
both the sensitivity and the adjustmernt machanism vary
greatly between opener models, you'll have to rely on

WOUF oWner's manual for guidance if you don't have the
owner's manual, you can usually download one from the
rmanufacturer's websits

Check for proper alignment on the safety sensors near the
floar, They should be pointing directly at oneg anather and their
lenses should be clean of any dirt and grease.

make sure that the sensors are “talking” to the opener
properly. Start to close the door, then put your hand down
between the two sensors, If the door stops immeadiately and
renarses direction, it's working properly, IT it's not, make the
adjustmeant recommended in the owner's manual. If that
doesn't do the trick, call a prafessional door installer and don't
use the door until it passes this test
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] Removing Windows & Doors

[ your remodeling project requires removing old
Tools & Materials »

windows and doors, do not start this work until all |
preparation work is finished and the interior wall
surfaces and trim have been removed. You will need
to close up the wall openings as soon as possible, so
make sure you have all the necessary tools, framing

Utility knife
Flat pry bar
Screwdriver

lumber, and new window or door units before starting Hammer
the hinal stages of demolition. Be prepared to Anish Reciprocating saw
the work as quickly as possible. Plywood
Windows and doors are removed using the same Masking tape
Screws

hasic procedures. In many cases, old units can be
salvaged for resale or later use, so use care when
removing them

Removing windows or doors is a similar process and often easier with a helper, Use care when removing large windows or
patio goors, which can be very heawvy,

148 ® THE COMPLETE PHOTO GUIDE TO HOME REPAIR



How to Remove Doors

Using a pry bar and hammer, genthy
remove the interior door trim. Save

the trim to use after the new door

15 Installed.

Ccut away the old caulk between the

exterior siding and the brick mokding on

the door frame using a utility knife.

. How to Remove Windows

Carefully pry off the interior trim
around the window frame, For
doube-hung windows with sash
wiaights, remove the weights Dy cutting
the cords and pulling the weights from
the weight pockets near the hottom of
the side jambs.

Cut through the nails holding tha
window jambs to the framing members
using a reciprocating saw. Place tape
over the windowpanas to prevent
shattering, then remaove the window
unit from the opening.

Use a flat pry bar or a cat’s paw o
remove the casing nails securing the
door jambs to the framing. Cut stubbom
nails withva reciprocating saw (see

step 2, below). Remaove the doar from
the opening.

Variation: For windows and doors
attached with nailing flanges, cut or
pry loose the siding material, than
remove tha nails holding the unit to the
shieathing. See pages 186 to 187 for
maora informaticn on remaoving siding,
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I Installing Prehung Interior Doors

In.-.-T:;H prehung interior doors after the framing work

is complete and the wallboard has been installed.

If the rough apening for the door has been framed

accurately, installing the door takes about an hour.
Standard prehung doors have 49" -wide jambs

and are sized to fit walls with 2 x 4 construction

and 14" wallboard. If you have 2 X 6 construction or

thicker wall surface material, you can special-order

a door to match, or you can add jamb extensions to a

standard-sized door {see Tip, next page).

_ Tools & Materials »

Level Preliung interior door
Hammer Wood shims
Handsaw 8d casing nails Prehung doors save you time and effort during installation

because the jamb is alreacly installed on the door

I How to Install a Prehung Interior Door

Slide the door unit into the framed opening so the edges of Insert pairs of wood shims driven from opposite directions

the jambs are flush with thie wall surface and the hinge-side into the gap between the framing members and the hinge-side

jami is plumi, jamb; spaced every 12°. Check the hinge-side jamb to make
sure it is still plumb and does not bow,
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Anchor the hinge-side jamb with 20 casing rails driven Insert pairs of shims in the gap between the framing

through the jamb and shims and into the jack stud. You may members and the latch-side jamb and top jamb, spaced every

want to predrill the nail holes [0 prevent splitting the shims. 12" wWith the door closed, adjust the shims 50 the 2ap between
the door edge and jamb s " wide. Drive 8d casing nzils
through the jambs and shims into the framing members.

Tip »

If your walls are built with 2 = & studs, you'll need
to extend the jambs by attaching 1°-thick woad strips
to the edges of the jamb after the door is installed.

Cut the shims flush with the wall surface using a handsaw, Uze glue and 4d casing nalls when attaching [amo
Hoid the saw vertically 1o prevent damage to the door jamb or extensions. Make the strips fram the same wood as
wall. Finish the door and install the lockset as directed by the the jamb.,

manufacturer install trim.

Weinteiving Windows & Dosrs B 151



. How to Install a Replacement Window with a Nailing Flange

Remove the existing window (z22 page 149), and get the
new window into the rough opening. Center it left to right,
and shim beneath the sill to level it On the exterior side,
rmaasura out from the window on all sides, and mark the
siding for the width of the brick molding you'l install around
the new window, Extend layout lines to mark where you'll cut
the siding.

Cover the sill and rough opening framing members with
self-adhesive, rolled flashing, Apply additional strips of flashing
behind the siding and up the sill flashing. Finish flashing with

& strip along the header The fashing should cover the front
edges and sides of the opening members,
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Remove exterior siding around the window area o exposs
the wall sheathing. Use a zip tool to separate vinyl siding

for removal or use a pry bar and hammer bo remove wood
clapboard, For more on removing exterior surfaces, see

page 187,

Apply a bead of silicone caulk around the back face of the
window flange, then set it into the raugh opening, centering

it sidde-to-side in the opening. Tack the window in place by
driving one roofing nail partway through the top flange. On the
interior side, level and plumb the window, using shims to make
any necessary adjustments.



Tack the window to the header at one end of the nailing
flarge, using a 1" galvanized roafing nail. Qrive a rcfing nail
through the ather top corner of the flange to hold the windaw in
place, then secure the flangs all around the window with more
rocfing nails Apphy stips of rofled, seif-adhesive fashing to cover
e window flanges. Start with 2 strip that covers the bottom
flange, then cover the sde flanges, overapping the bottom
flashing and extending 8 to 107 above the window. Complets the
flashing with a strip along the top, overlapping the siia flashing.

Cut and attach brick molding around the window,
leaving a slight gap between the brick molding and the window
frame Use &d galvanized casing nails driven into pilot holes

to secure the brick modding to the rough framing. Miter the
comer joints. Reinstall the siding in the window installation
araa, timming as needed.

install a piece of metal drip edge behind the siding and
abova the window. Secure it with silicone caulk only

Use high-quality caulk 2 fill the gap between the brick
molding and the siding. On the interior sida, fill gaps between
the window frame and surmaunding framing with foam backer
raacd, low-expansion foam, or fiberglass insulation, Install the
interior casing,
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| Installing Storm Doors

Slm'rn doors are impaortant Features for Creray
efficiency as well as protecting vour entry door,

Ili I"H‘Irh'l-l I:'l‘H'l'liII[':i. SLOrm l!‘}l]rﬁ- Pﬂ]l{:(l 1|"H." r:_'r1lr}

door from driving rain or snow. They create a dead

dir |]|J|'T[._':r !3(_'1".\{_"'._"“ |L-|I:," (KRS I;‘IU“FH |i'|.;_|I aclts |‘i|";l;"
insulation. When the screen panels arve in place, the
door provides great ventilation on a hot day. And, they
deliver added security, especially when outhitted with

N
=

a lockset and a deadbolt lock.

If you want to install a new storm door or replace
an old one that's seen better days, your first job is to
2o shopping. Storm doors come in many different
styles to suit just about anyone's design needs. And
they come in different materials, including aluminum,
vinyl, and even hherglass. (Whood storm doors are still
available but [ht‘}' must be trimmed and fit |‘1'}' hand, as
they're not sold in prehung kits.) Most units feature a
at is mounted on the entry

|‘:|r-|."l'|:l.||‘.|j='| Lll]!ﬂ' ina |I|':-l||'H.'1
door casing boards, Depending on the model you buy,
installation instructions can vary, Be sure to check the

directions that come with vour door before starting
1|w.ini:.

Once purely utilitarian, today’s storm doors
can be an important design element of your home,
Do your research carefully, and choose a door that
complements both the entey door and other trim on
your home.

Tools & Materials »

Drrill/driver Masking Lape
-rﬂ]“' mesasure I'Ii:l.l;,:‘l'\..‘i-i'lll\
Finish nails Level
Serewdriver Primer
Painthbrush Paint

i
.

A quality storm door helps seal out cold drafts, keeps rain
and snow off your entry door, and lets a bug-free breeze into
Wwour home when You want one
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How to Install a Storm Door

Test-fit the door in the opening. Il it = ioose, add a shim
to the hinge side of the door, Cut the pizce with a circular
saw and nail it to the side of the jamb, Aush with the frant of
the casing.

Measure the height of the opening and cut the hinge
flange to match this measurement. Usa a hacksaw and work
slowly 5o the saw won't hop out of the cut and scratch a
visibie area of the hinga,

Install the drip edge molding at the top of the door
apening. The directions for the door you have will explain
axactly how to do this, Somatimas it's the first step, like we
show hene; otherwise it's installed after the door is in place

Lift the door and push it tightly into the opening. Partially
drive one mounting screw near the bottom and another near
the top, Check the door for plumb, and when satisfied, drive all
the mounting scraws tight to the flange,
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[ VoL ve gol an unsight |f.- ar tl.ilnn}_l'vtl donr [o |'i.'|!|'rL|::*
but the jamb and trimwork are in good condition,
1I'H..,"r‘.:-ﬁ g d] ||.[.,'f.'ll Lo remove [!lﬂ_: jEl"'Il].‘i-. .ll'l.‘i[["l'l.lf.l.. i'l“:lr
a slab door and hang it in the existing jamb. It's an
excellent way 1o preserve existing moldings and trim,
especially if you live in an old home, and you won't
have to color-match a new jamb to its surroundings.

If the hinges are also in good condition, you
can reuse them as well. This may be particularly
desirahle in a historic home with ornate hinges. Most
home centers stock six-panel slab doors, or vou can
order them in a variety of styles and wood types. For
aesthetic and practical reasons, choose a door size as
close to the original door as possible.

The process for hanging the door involves
shimming the door into position in the jamb, scribing
the ends and edges, and trimming or planing it to fit the
Inil‘lgt' martises in the

apening. You'll also need to chise
door edge to accommodate the jamb hinge positions,

B | Hanging a New Door in an Old Jamb

This is a project w careful
seribing will pay dividends in the end, Have a helper
on hand to hold the doar in position as you scribe and

fit the door in place.

e |1-nl;i't~r'u't: an

Tools & Materials »

Power plane or
hand plane

Door shims

Tape measure

=

Compass
Combination square
Utility knile
Clircular saw

Hammer
Chisel
Dreill/driver
Hole saw
Spade bit
Slab doer

C-clamps
Self-centering
rill bit

Hinge screws

installing a new door in an old jamb dramatically updates the curb appeal of your home
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" How to Hang a New Door in an Old Jamb

Have a helper hold the new door in place against the jamb Use pieces of colored masking tape (o mark the outside
fram inside the room, Slide a pair of thick shims undar the door of the door along the hinga edge. This will help keep the doar's
1o raise it up slightly off the floor or threshold. Move the shims arientation clear throughout the installation process,

in or out until the dogr's top and side rails are roughly even

with the jamb so it iooks balanced in the opening, then make a

mark along the top edge of the door

Use a pencil compass, =t to an opening of ., to scribe Lay the door on a sturdy bench or across a pair of
layout lines alang both long edges of the door and across the sawhorsas with the tape side facing up. Score the top and
top. These lines will create a clear space for the hinges and pottom scribe lines with a utility knife to keep the wood fibers

door swing. If the bottom of the door will close over carpet, set from splintering when you cut across the ends.
the dividers for 1" and scribe the bottom edge. Remove the
door and transfer thesa scribe lines to the other goor face.

(continued)
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Trim the door ends with a circular saw equipped with Stand the door on edge and use a power planer or hand

a fine-cutting hlade Run the saw hasa along a clamped plane to plane down to the edge of the scribe lines. Sgt the
straightadze with the blade cutting 15" on the waste side of tonl for & fine cut; use 8 We” cutting depth for power planing
the layvout lines Check to make sure the blade is 38t sguare to and & shallower cutting depth for a hand plane. Try to make
the saw base before cutbing. Wse a power planer or hand plang aach planing pass in long strokes from one end of the door to
10 plane the door ends 1o the layout lines. the other.

Shim the door back into position in the jami with a helper Use a combination square or one of the hinge leaves o

supparting it from behind. Set the doar slightly out from the draw hinge mortise layout lines on the door edge. Score the
daarstop moldings 54 vou can mark the hinge lacations on the layout lines with a utility knife,
door face.
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Cut shallow hinge leaf mortises in the door edge with a
sharp chisel and hammer. First score the mortise shape with a
straightedge and utility knife or a chisel, then maka a series of
shalliow chizal cuts inside the hinge leaf area, Pare away this
waste 50 the mortise depth is slightly deeper than the hinge
leaf thicknass.

Hang the door in the jamb by tipping it into place o the top
hinge leaf rests in the top mortise of the jamb. Drive one screw
into this mortise. Then set the other leaves into their mortises
and install the remaining hinge screws.

Set the hinges in the door mortises, and drill pilot holes
for the hinge screws. Attach the hinges to the door

Bore holes for the lockset and holt using a hole saw and
spade bit. If you're reusing the original hardware, measure the
old door hole sizes and cut matching holes in the new door,
starting with the large lockset hole. For new locksets, use the
manufacturer's template and hole sizing recommendations to
pore the holes, install the hardware,
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2 | Installing Entry Doors

Fcu. [arts of 4 house have o more dramatic effect
on the way vour home is perceived than the main
entry door. A ln'r(:[y, well-maintained enlryway that

is tastefully matched architecturally to the house

can utterly transform a home’s appearance. In fact,
industry studies have suggested that upgrading a plain
entry door to a higher-end entry door system can

pay back multiple times in the resale of vour house.
But perhaps more importantly, depending on your
priarities, it makes a great improvement in how you
feel about your home. Plus, it usually pays benchits in
home security and energy efficiency as well,

If you are replacing a single entry door with a
double door or a door with a sidelight or sidelights,
you will need to enlarge the door opening. Be sure to
file your plans with your local building department
and obtain a permit. You'll need to provide temporary
suppart from the time you remove the wall studs in
the new opening until vou've installed and secured

B
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a new door header that's approved for the new
span distance,

I-I-l"lt.' l'"l[l'l[.'.ri[.‘i:lil C‘.I‘::Lr!.'irnr'u'l 5‘:{"{' r||]ﬂr '|'|ri1|'|
sidelights installed in this project has the look and
texture of a classic wood door, but it is actually created
from fber-glass. Today's fiberglass doors are quite
convincing in their ability to replicate wood grain,
while still offering the durability and low-maintenance
of fiberglass.

Tools & Materials »

Shims
Framing nails

Tape measure
Level
Reciprocating saw
Caulk & caulk gun
Hammer

Finish nails
Mail set
Finishing materials

Replacing an ordinary entry door
Wwith a beautiful new upgrade has an
exceptionally high payback in increased
curb appeal and in perceved home
value, according to industry studies,



I How to Replace an Entry Door

Remove the old entry door by cutting through the fasteners Frame in the new rough opening for the replacement
driven into the jamb with a reciprocating saw. If the new door dioor. The instructions that come with the door will recommend
or door systerm s wider, mark the edges of the larger rough a rough opening size, which is usually sized to create a 16"
apening onto the wall surface. If possibie try to locate the new 2ap between the door and the studs and header, Patch the
apening soone edge will be against an existing wall stud. Be wall surfaces.

sure to include the thickness of the new framing you'll need o
add when removing the wall covenngs.

Cut metal door dripcap molding to fit the width of the Unpack the door unit and st it in the rough opening to
opening and tuck the back edge up behind the wallcovering make sure it fits cormectly. Remove it Make sure the subfloor is
at the top of the door opening. attach the dripcap with caulk clean and in good repair, and then apply heavy beads of caulk
anby—do not use nails or screws to the underside of the door sill and ta the subfloor in the sill

installation area. Use plenty of caulk,

eontinued)
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set the door sill in the threshold and raise the unit up so it
fits cleanty in the opening, with the exterior trim flush against
the wall sheathing. Press down an the sill to seat it in the caulk
and wipe up any sgueeze-out with a damp rag

Drive wood shims between the jamb and the wall studs to
create an even gap. Locate the shims directly abowe the pairs
of nails you drove, Doublechack the door with the leval to
make sure it is still plumb
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Use a &-ft. lewel to make sure the unit 15 plumb-and then
tack it to the rough opening stud on the hinge side, using
pairs of 10d nails driven partway through the casing on the
weatherstripped side of the daar (or the sidelight). On single,
hinged doars, drive the nails just above the hinge locations.
Nerte: Many door instaliers prefer deck screws over fails when
attaching the jambs. Screws offer more gripping strength and
are easier to adjust, but covering the screw heads is more
aifffeit thar filling nal holes.

Drive shims between the jamb on the jatch side of the unit
and into the wall stud. Snly drive the nails part way Test for
plumb again and then add shims at nail locations (you may
nead to double-up the shims, as this gap is often wider than
the one on the hinge side), Check to make sure the door jamb
is not bowad,



Drive finish nails at all remaining locations, following the

nailing schadula in the manufacturer's installation instructions,

Install the lockset, strikeplates, deadbolts or multipoint
locks, and any other door hardware. I the door finish has
not bean applied, you may want to do so first, but generally
it makes more sensa o install the harchware right away 50
the door can be operated and locked, Attach the door sill
to the threshold and adjust it a3 needed, normally using the
adjustment scraws (inset),

Use a nail set to drivi the nail heads below the wood surface
Fill the nail holes with waod putty tvou'll get the best match i
you apphy putty that's tinted to match the stained wood after
the finish is applied). The presance of the wood shims at the
nail locations should pravent the jamb from bowing as you nail,

Apply your door finish if it has not yet been applied. Read
the manufacturer's suggestions for finishing very closety and
follow the suggestad sequencas. Some manufacturers offer
finish kits that are designed to be perfectly compabible with
thieir doors. Install interior case molding and caulk all the
axterior gaps after the finish dries.
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| Installing Bifold Doors

itold doors pr{n'ii,lt,' easy access 1o a closer without _ ,
Broquin’ng much clearance for opening. Most _ TOOIE &Hateﬂals »

home centers stock kits that include two pairs of

prehinged doors, a head track, and all the necessary Tape measure Screwdriver

hardware and lasteners, Typically, the doors in these Level Hacksaw

lits have predrilled holes for the pivot and guide posts. Circular saw Prehinged bifold doars
Hardware kits are also sold separately for custom Straightedge Head track

projects. There are many types of bifold door styvles, (optional | Mounting hardware

s0 be sure o read and follow the manufacturer's Drill Panhead screws
instructions for the product you use. Plane Flathead screws

A variety of designer bifold doors are available for installation between rooms and closets They provide the same atfractive
appearance as French doors but reguirg much lass floor spaca,
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" How to Install Bifold Doors

Cut the head track to the width of the opening using a Measure and mark each side jamb at the floor for the
hacksaw. Insert the roller mounts into the track, then position anchor bracket 30 the center of the bracket aligns exactly with
the track in the opening. Fasten it to the header using the centar of the head track. Fasten the Drackets in place with
panhead screws. flathead screws.

Check the height of the doors in the opening, and trim Fold one pair of doors closed and |ift into position, inserfing
if necessary, Insert pivot pasts into predrilled holes at the the pivot and guide posts inta the head track. Slip the botiom
hottoms and tops of the doors. Insert guide posts at the tops of pivot post into the anchor bracket. Repeat for the other pair
the leading doors, Make sure all posts fit sTugly. of doors. Close the doors and chack alignment along the side

jambs and down the center, If necessarny, adjust the top and
bottom pivats foliowing tha manufacturar's instructions,
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Exterior
Repairs

In this chapter:

Inspecting & Repairing a Roof
Repairing Wood Fascia & Soffits
Repairing Gutters

Repairing & Replacing Chimney Caps
Evaluating Siding & Trim
Removing Exterior Siding
Reaplacing Wall Sheathing
Repairing Siding

Repairing Trim

Identifying Extarior Paint Problems
Preparing to Paint

Applying Primer & Paint

Using Paint-spraying Equipment
Staining Siding

Repairing Stucce

Maintaining & Repainng Concrete
Identifying Froblems with Concrete
Patching Holas

Caulking Gaps around Masonry
Filling Cracks

Rapairing Steps

Miscellaneous Concrete Repairs
Resurfacing a Concrete Walloway
Rabuilding Concrets Staps
Reosurfacing a Patio Slab

Sealing Concrete Floors

Fainting Concrete Floors
Identifying Brick & Block Problems
Repairing Brick & Block Walls
Cleaning & Painting Brick & Block
Repairing a Firebox

Repairing Stonework

Replacing Flagstone

Fressure Washing Masonry & Stonework
Rapairing an Asphalt Driveway
Maintaining a Deck

Repairing a Dack
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I | Inspecting & Repairing a Roof

poacaf systerm is composed of several elements that work
A Tools & Materials »

together to provide three basic, essential Functions

|IIZH' }-'HI.JF |'III HTIE :‘i]'ll.[‘lll'f. ll!'.:lir'l..ll:_l;l_!, .-t!H.‘I el ilil| i, T‘IH: |'l!'2l|.

covering and Hashing are designed to shed water, directing Tape measure Replacement flashing
iL 1o gutters anel dowwn S[a0LLS, Air intake and outtake Wire brush H":Plf“-"-‘m”m shingles
vents keep fresh air circulating below the roof sheathing, Aviation snips Roofing cement
preventing moisture and heat buildup, Trowel Roofing nails

When vour roof system develops problems that Flat pry bar Double-headed nails
compromise its ability to protect your home—cracked Hammer Rubber-gasket nails
shingles, incomplete ventilation, or damaged I_—Ilih'i' knife
Hashing—the damage quickly spreads to other parts Caulk gun

r"l.'_n '.'I.'IIIIIII.]

of your house. Routine inspections are the best way to
mitke sure the root continues to do its job etfectively,

ice dams above entries pose a danger
b everyona entering and leaving

the house. To permanantly solve ice
damming problems, like the one shown
here, improve roat vantilation o reduce
attic tempsaratures.

Ice dams occur when melting snow refreezes near the Inspect both the interior and the exterior of the roof
BaVES, CaUSIng ice to back up under the shingles, where it 1o spot-prablems: From inside the attic, check the rafters
melts onto the sheathing and seeps into the house. and sheathing for signs of water damage. Symptoms will

appear in the form of streaking or discoloration. & moist
or wet area also signals water damage.
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| Ccommon Roofing Problems

Wind, weather, and flying debris can damage shinglas,
The areas along valleys and ridges tend to take the most
weather-refated abuse, Torn, Ioose, or cracked shinges are
COMITON in these areas.

Buckled and cupped shingles are usually caused by
moisture beneath the shingles. Loosened areas create an
antry point for meoisture and leave shingles vulnarable to
wind damage,

A sagging nidge might be caused by the weight of too many
roofing layers. It might also be the result of a more significant

problem, such as a rothing ridge board or insuthcient support

fior the ridge board.

In damp climates, it's a good idea to nail & Zinc strip along
the center ridge of a roof, under the ridge caps. Minute
quantities of zinc wash down the roof each time it rains, killing
moss and mildew.

Dirt and debris attract moisture and decay, which
shorten a roof's life, To protect shingles, carefully wash the roof
Once 4 vear, using a pressure washer. Pay particular attention
to areas whene moss and mikdew may accumuiate.

Overhanging tree limbs drop debris end provide shade that
encourages moss and mildew, To reduce chances of decay,
trir arry limbs that awerhang the roof.

Exteriar | |.:'rl:| iy B
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How to Locate & Evaluate Leaks

If you have an unfinished attic, examing the undersde of
yaur roof with a flashlight on a raimy day, If you find wetness,
discoloration, or offer siEns of maisture, trace the trail up to
where the water s making its entrance.

Water that flows toward a wall can be tempararily
dverted to rminimize damage. Mail a small Biock of wood in
the path of the water, and place a bucket underneath to catch
the drip. On & dry day dove a nail through the underssde of the
raot decking to mark the hale.

If the leak is finding its way to a finished ceiling, take
steps to minimize damaga until the leak can be repainad, As
5000 as possibie, reduce the accumulation of water behind a
ceiling by poking a small hola in the wallboard or plaster and
draining tha watar,
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Once you mark the source of a leak from inside,
migasure from that spot to a point that will be visibla and
identifiable from outside the house, sich as a chimney, vent
pipe, or the peak of the roof, Get up onthe roof and use that
measuUrement 1o locate the leak,



How to Make Emergency Repairs

If your roof is severely damaged, the primary goal is to Cover the damaged area by nailing strips of lath around

prevent additional damage until permanent repairs are made. the edges of & plastic sheet or tamp. Tip: for femporary repairs,
Mail a sheet of phewood to the roof to serve 85 emergency use doultle-headed nails, which can be easily removed, il nail
cover to keep out the wind and water. holes waith roofing cement when the repalr is complete,

How to Make Spot Repairs with Roofing Cement

To reattach a loose shingle, wipe Tack down buckled shingles by Check the joints around flashing,

down the felt paper and the underside cleaning below the buckied area. Fill which are comman places for roof keaks
of the shingle. Let each dry, then apply the area with raofing cement, then 1o oCcur Seal any gaps by cleaning out
a liberal coat of roofing cement. Prass press the shingle into the cemeant and replacing any failed roofing cement,
the shingle down (o seat it in the bed Patch cracks and splits in shingles with Tip: Heat softens the roels surface, and
of cement recfing cement, cold makes it Grittle, if needed, warm

shingles slightly with a hair dryer to
make then easier to work with and less
lkely 10 crack.

Exteriar | |.:'rl:| iy B
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How to Replace Asphalt Shingles

Pull out damaged shingles, starting
with the uppermost shingle in the
damaged area. Be careful nat o
damage surrounding shingles that still
are in goad condibion.

Remove old nails in and abowve

the repair area, using a flat pry bar.

Patch damaged felt paper with
roafing cement.

Install the replacement shingles,
beginning with the lowest shingie in the
repair area. Nail above the tab slats,
using % ar 1 roofing nails.

install all but the top shingle with nails, then apply
roofing cerment to the underside of the top shingle, above the
sial ling

Slip the last shingle into place, under the overlapping
shingle. Lift the shingles immediately above the repair area,

and nail the top replacement shingie.
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How to Replace Wood Shakes & Shingles

To age new shakes and shingles so they match existing Split the damaged shakes or shingles, using a hammer

anes, dissolve 1 pound of baking soda in 1 gallon of water and chisel. Remove the pieces. Shde a hacksaw blade under
Brush the solution ontd the shakes or shingles, then place the overlapping shingles and cut the nail heads. Pry out the
therm in direct sunlght tor four to five Rours, Rinae them remaining peces of the shakes or shingles.

thoroughhy and et dry, Repeat this process unbl the color
closely matches the originals.

Gently pry up, but don't remowve, the shakes or shingles Cut the shakes or shingles for the top course, Because

abowve the repair area, Cut new pieces far the lowest course, the top course can’t ba nailed, use roafing cement to fasten

leaving a %" gap between pieces, Nail replacements in placa the pieces in place. Apply 8 coat of roofing cement whare

with ring-shank siding nails. Fill in all but the top course in the the shakes or shingles will sit, then slip them beneath

repair ares the overlapping pieces, Press down to seat tham in the
rogfing cement
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How to Patch Valley Flashing

Measure the damaged area and scrub the damaged flashing with Rest the square end of the patch
mark an outline for the patch. Cut a awira brush, and wipe it clean, Appdy an top of the old flashing, and press it
patch wide enough to fit under shingles a heawy bead of roofing cement to firmiy to seal the roofing cement joint
an both sides of the repair area, and the back of the patch. Cut a slit in Add roofing cement to the exposed
tapared to 8 point &t one end, Using a the old flashing, Insert the tapered Seams. Using a trowel, feathar out the
troweel or flat pry bar, carefully break the end of the patch into the slit, and siip cement Lo create a smooth path for
seal between the damaged flashing and the side edges under the shingles wiatar flow,

surrounding shingles Tipr Use the same maltarial for your

patch as the onginal fashing. When
dissimilar materals are joined,
COmosion accelerates,

How to Replace Vent Flashing

Remove the shingles above and on the sides of tha vent Cut the shingles o fit around the neck of the flashing so they
pipe. Remaove the old vent flashing, using a flat pry bar Apply a lia flat against the flange. Apply roofing cemeant to the shingla
heawvy, double bead of roofing cemeant along the bottom adge and flashing joints, and cover any exposed nail heads,

of the flange of the new flashing, Set the new flashing in place
s it covers at least one coursa of shingles. Nail around the
perimater of the flanga, using rubber-gasket nails
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How to Replace Step Flashing

Carefully bend up the counterflashing or the siding
covering the damaged flashing. Cut any roofing cement
sezls, and pull back the shingles. Use a flat pry bar to remove
the damaged flashing. Tio: Whern replacing flashng around
SO SUCH 85 & chuntney. use copper or galvanized steel.
Lime frowm mortar can corrode silrminum.

Drive one roofing nail through the flashing, at the botrom
comer, and into the roof deck. Do not fasten the flashing o the
wvartical roof element, such as the chimnay.

Cut the new flashing to fit, and apply roofing cement to all
unexposed edges Slip the flashing in place, making sure it's
overlappad by the flashing above and overlaps the flashing and
shingle belma

Repaosition the shingles and counterflashing, and seal all
joints with roofing cement

|"'\.r|'.r|r|r|I.:'ru||r-. B 176



W | Repairing Wood Fascia & Soffits

F.'I.‘H.'!.i and soffits add a finished look to your e Ratter Ionkont
roof and promote a healthy roof system. A j
"u'l.'l'”"l‘.'l'l[ilil[ll"i .‘i-l]”.ll 5 !‘i1l_'rT| I_}r(,"\ cnls ||:'||:Ii.‘i[“r‘l' |'rrm| Rafter
building up under the roof and in the attic. |

?'\'EIJ:‘il r._l!'i{_'iil .;il'lli h[ll.n[ |Jrr'||1|t‘l'|'l‘i can |"H.' cnrrm'tud I|

Ledger board

by cutting out sections of damaged material and
replacing them, Joints between fascia boards are
lock-nailed at rafter locations, so you should remove
whaole sections of Fascia to make accurate bevel
cuts for I'l'.l[l.."l'.lt.'?i. Soffits can often be left in |‘.||i||_'L-
for repairs.

Tools & Materials »

Chircular sam Yaint-hrush

Jigsaw Beplacement materials
il Nali|i|:g strips

Putty knife
Hammer
Flat pry bar

an
I.l'\.

2" and 2% galvanized
deck screws
4d galvanized casing nails

Fascia and soffits close off the eaves area bensath the roof

'\_‘”ll s aery lic caulk overhiang. The fascia covers the ends of rafters and rafter
Chisel Primer lookouts, and provides a surface for attaching gutters, Soffits
Caulk gun Paint are protective panels that span the area batween Lhe fascia

and the side of the house

How to Repair Wood Fascia

Remove gutters, shingle moldings,

176 &

and any other items mounted on the
fascia. Carefully pry off the damaged
fascia board, using & pry bar. Remave
the entire board and all old nails.

Set your circular saw for a 45° bevel,
and cut off the damaged portion of the
fascia board. Reattach the undamagad
origingl fascia 1o the rafters or rafter
lookouts, using 2 deck screws.
Bevel-cut & patch board to replace the
damaged section.
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Set the patch board in place. Dril
pilot holes through both fascia boards
into the rafter. Drive nails in the haoles to
cragte a lock-nail joint (inset). Replace
shingle moldings and trim pieces, using
4d casing nails. Set the nail heads. Prime
and paint the new board.



" How to Repair Wood Panel Soffits

In the area where soffits are damaged, remaove the support Remove the damaged soffit section, using a pry bar. Cut

mokdings that hold the soffits in place along the fascia and nailing strips the same length as the exposed area of the
exterior wall, Drill ertry holes, then use a jigsaw to cut out the rafters, and fastan tham to the rafters or rafter Iookouts at the
damaged soffit area. Tip: Cut soffits as close as possible o the adges of the openings, using 214" dack screws,

rafters or rafter lookouts. Finish cuts with & chisel if necessany

Using soffit material similar to the original panel, cut & Attach the replacement panel to the nailing strips, using

replacemeant piece %" smaller than the opening. If the new 2" dack screws, If you are not g2oing 1o paint the entire soffit

panel will be vented, cut the vent openings. after the repair, prime and paint the replacemeant piece before
installing it.

Reattach the soffit molding, using 42 casing nails, 52t the Using siliconized acrylic caulk, 1l all nail holes, screw

nail heads. holes, and gaps, Smooth out the caulk with a putty knife
until the caulk is even with the surface. Prime and paint the
soffit panels.
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| Repairing Gutters

(_‘_ utters petform the imyportant task of channeling
Jwater away from your house, A good gutter system
|:||'1‘H'r|[:-i [lill'lhlﬁl:' Loy WOLr hilli”ﬂ, l.(|L|r1:|:|Liu|:|. ||[||:|
landscaping, and it helps prevent water from leaking
inke :..n:rr 13.|H('|'||[._'|'||. IIIHI'II'I\'._'” glilln‘r‘i !.‘til. L,"'.':lEl].i1l_' 1'“'
type and extent of damage to select the best repair
method, Clean VO gutters and dow nspouls as olten

as necessary to keep the system working efficiently.

Tools & Materials »

E"L'ﬂ 1:!".' |111r
Hacksaw
Caulk gun
Pop rivet gun
Dl
Hammer
Stiff-hristled brush
Putty knife
Stee] wean]
Aviation snips
Level
Painthrush
[rowel

Garden hose

Chalk line
Wood scraps
Beplacement

gutter materials
Siliconised

acrylic caulk
Roohng cement
Metal Mashing
Sheet-metal screws

ar pop rvels
Gutter hangers
Primer and paint
Gutter patching kit
Gutter suards
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Use a trowel to clean leaves, twigs, and ather dabrs aut of
the gutters before starting the repairs,

Keep gutters and downspouts clean
s rain-fatling on the roof 15 diracted wel

away from the foundaton. Mearly all wet
basament problems are caused by water
collecting near the foundation, a situation
that can frequently be traced to clogged

and averfiowing gutters and downspouts



How to Unclog Gutters

Flush clogged downspouts with Check the slope of the gutters, Place gutter guards over the gutters
water. Wrap a large rag around a garden using a level. Gutters should slope 10 prevent future clogs.

hose and insart it in the downspout slightly towand the downspouts, Adjust

apening. Arrange the rag so it fills the the hangers, if necessary,

opening, then turm on the water full force,

How to Rehang Sagging Gutters & Patch Leaks

: .
A ~ =
S e
e

For sagging gutters, snapa chalk ling Reattach hangers every 24°, and Use a gutter patching kit to make
an the fascia that follows the correct within 12° of seams. Us2 new hangers, temporary repairs to a gutter with
slope. Remove hangers in and near the if necessary Avoid using the onginal nail minor damage. Follow manufacturer's
sag, Lift the gutter until it's fiush with holas, Fill small hokes and seal minor directions. For parmanent repairs, see
the chalk line. Tio: A good slope for leaks, using gutter caulk page 181

Euthers s a " drop every 10 i, towand

the downspouts,
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. How to Repair Leaky Joints

Drill out the rivets or unfasten the metal screws to
disassernble the leaky joint. Scrub both parts of the jaint with

a stiff-bristied brush, Clean the damaged area with water, and
allowe ta dry completahy.

- How to Patch Metal Gutters

Clean the area around the damage Apply a wW"thick layer of roofing

with a stjff-bristied brush, Scrub it with cement evenky over the damage. Spread
steal wool or an abrasive pad to loosen the roofing cement a few inches past
residue, then rinsa it with water, the damaged area on all sides,

180 m
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Apply caulk to the joining parts, then reassemble the jont:
Secure the connechon with pop rivets or sheet-metal screws.

Cut and bend a piece of flashing 1o
fit inside the gutter. Bed the patch in the
roofing cement, Feather out the cement
10 reduce ridges s0 it wWon't cause
significant damming. Tip: To prevent
CONOSIon, mMake sure the patch is the
same typa of matal as the gutter



' How to Replace a Section of Metal Gutter

Remove gutter hangers in and near
the damaged area. Insert wood spacers
in the gutter, near each hanger, before
prying. Tig: if the damaged area is more
than 2 1t long, replace the entire Seciio
With new materal.

Clean the cut ends of the old gutter,
using a wire brush, Caulk the ends, then
center the gutter patch owver the cutout
area and press into the caulk

Slip spacers between the gutter Cut a new gutter section at least 4°
and fascia, near each end of the longer than the damaged section
damaged area, 50 you won't damage

the roof when cutting the gutter. Cut out

the damaged section, using a hacksan

Secure the gutter patch with pop Reinstall gutter hangers. |f

rivets or sheet-metal screws, Use at nacessary, use new hangers, but don't
least three fasteners at each joint, Gn waz old holes. Prime and paint the patch
the inside surfaces of the gutter, caulk to match the axisting gutter,

over the heads of the fasteners,
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| Repairing & Replacing Chimney Caps

182

il-il'lll“.".' l':IFI-.‘- |J|1l|{'|gﬂ siress E'll‘l:'.ll!.‘il' II'H'
temperatures of the cap and chimney flue
”lll."l].!li.' ([TJJI'II.I‘il'iI”EL‘. ]..!h(' fiﬂ"rrl“'lj hilil'”l“' L'.Ill”'i.

o |ht1-;'|‘| minor cracks. For mare extensive |'L'|'I':Ii|'§-.
I'L‘:II,'I'l'I'I:\.' |I|'['H|'I maortar oner |hl..,: l..,'.ll:lL oar r'('l:ll.ll.:l;1 |hl..,: Hlll

cap for a permanent solution.

Tools & Materials »

44" and 4" plywood
L dowel

117 wiood screws

Hammer
Stone chisel
Wire brush
[l

Float

Pointing trowel

i'l'gw[.d:-!t' il
or a4 commercial
rl;_:ll."ilhl:' ;Igl.'rl[
[ape measure Fire-rated

(_:.IH”\ aun

Mortar

silicone caulk
Fire-rated rope

Concrele fortifier or mineral wool

How to Repair a Chimney

Carefully break apart and remowve the deteriorated
sections of the chimney cap, using a stone chisel and hammer,
Be vary careful when chisaling around the flue,
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Shown cutaway

Flue Y
2" overhang §
{all sides) ‘L}

plywood =¥

! _.-_.J:E .

Floating chimney
[shown cutas
with form in place lor
illustration purposes)
1
!
|

A chimney cap expands and shrinks as temperaturas change
inside and outside the chimney. This often results in cracking
and annual treks up to the roof for repairs. A floating chimney
cap (above) is cast ina form, using maortar or sand-mix
concrete, then placed on the top of the chimney (opposite
pagel. You can repair & damaged cap by chipping off tha
dateriorated sections and adding fresh montar (Delow)

Mix a batch of latex-fortified mortar. frowel an even layer
of mortar all the way around the chimney cap, following the
slope of the existing cap. Mortar should cover the chimney
from the outside edges of the chimney bricks 1o the fiue
Smooth out the mortar with & wood float, trying to recreate the
origingl sliopa of the chimney cap. Inspect maortar annually,



How to Cast & Install a Replacement Chimney Cap

Measure the chimney and the chimney flue and build a
form froem 14" and 3%° plywood (fonm dimensions on opposis
page, topl. Attach the form to a piywood base, using 14"
wiood scraws to connect all o parts. Glug %" dowels 1o the
base, 1" inside the form. The dawels will cast a drip edge irmd
the cap Coat the inside of the farm with vegetable oil or a
commercial release agent

Prepare a stiff (dry) mixture of mortar to cast the cap—far
average-sized chimngys, two 60-10. baes of dry mix shouild
vield enauzh mortar. Fil the form with martar, Rest a wood
fioat across the edpes of the form, and smooth the mortar.
keep anglas sharp at the corners: Let the cap cure for at least
aweek, then carefully disassamble the form

Chip off the old mortar cap completely, and clean the top
of the chimney with a wira brush, With a helper, transport the
chimnay cap onto the roof and sat it directly onto the chimney;
centerad 50 the overhang is equal on all sides. For the new cap
o function properly, do not bond it 1o the chimney or the flue,

Shift the cap so the gap next to the flue is even on all sides,
then fill in the gap with fire-rated rope or minaral wool, Caulk
aver the fill material with a very heavy bead of fire-rated
silicone caulk, Also caulk the joint at the underside of the cap
Inspect caulk eveny-other year, and refresh as needed

|I' XLErr | i."| YILrs
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I | Evaluating Siding & Trim

he first step in i|\.~a|uvrling anl t"l.'r||l|.'|[ir'|:|g| s.:idin;._g and

trim is to identify the type of material used on the
hU“:\'ﬂ_'. IH il I:Itll:l.ln'-|| “ﬁ[“]-.:' f‘lill.“'l'lili“"] 4] '|'i|'|:_|,'r.J '.’}l"."L"
you determine the material, take a close look at the
problem area and determine the best method o fix
it. IF your siding is still under warranty, read through
the warranty document before starting any repairs.
Making repairs vourself could invalidate the product
warranty. Il the siding was professionally installed, you
may want to talk to your contractor about the repairs.

In addition to looking unsightly, small siding
problems can escalate into larger and more costly
problems. As soon as vou spot any siding damage,
take steps to fix it immediately, especially if theres a
possibility of water infiltration. Manulacturers change
:ﬁic|i|‘lg h"l.?.-l('.‘i fl'rqu::nli'_-.'. S0 YOU may have trouble
buying replacement siding. A bit of legwork may
be necessary, or you may find it necessary 1o settle
for replacement materials that are a close, but not
exACh, |i'|H|.L'h.

Check window and door trim for rot, especially on
harzartal surfaces and at joints Try to make repairs without
removing the trirm.

I‘ Tips for Inspecting Trim »

al

Inspect decorative trim, like the gingerbread trim Evaluate broad trim pieces, such as the end cap

shenn here If you suspect damage remove the trim and trirm shown above, and make repairs, using the same
make repairs in & workshop, technigues as for siding,
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} Common Siding Problems

Separated joints can ocour in any type of lap siding, but Buckling occurs most frequently in manufactured siding,
they're most comman in wood lap. Gaps between '4* and 14 whien expansion gaps are tog small at the points whers

thick can be fillad with caulk. Gaps 4" or wider could mean the siding fits into trim and channels. If possible, mave the
that your house has a serous molsture or shifting problem. channels slightly 1o gve the siding mare room. i not, remove
Corsult @ bulding inspector. the siding, trim the length shightly, then reinstall,

Minor surface damage to metal siding is bast [eft alone in Missing siding, such as cedar shakes that have been blown
most cases—unless the damage has penetrated the surface, away from the wall, should be neplaced immediatety Check the
With metal products, cosmetic surface repairs often look surmounding siding to make sure it's secure,

wiorsa than the damage,
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I | Removing Exterior Siding

Ithough it's sometimes possible to install new

siding over old if the old siding is solid and hrmly
attached to the house, it's alten better to remove the
siding, especially if it's damaged. Taking off the old
siding allows VLl Lo sEar with a a1, smooth surface,
And because the overall thickness of the siding will
remain unchanged, you won't have to add extensions
to vour window and door jambs.

There’s no “right” way to remove siding. Each
type of siding material is installed differently, and
consequently, they have different removal technigues.
A eouple of universal rules do apply, however. Start by
removing trim that's placed over the siding, and work
from the top down. Siding is usoally installed from the
bottom up, and working in the opposite direction makes
removal much easier. Determine the best removal
method lor your project based on your tyvpe of siding,

el ripr one side of the house at a time, then re-side
that wall before ripping the siding off another section
This minimizes the amount of time your bare walls are
exposed to the elements. Take care not to damage the
sheathing. IF vou can't avoid tearing the housewrap, it
can easily be replaced, but the sheathing is another story.

While the goal is to remove the siding as quickly
as possible, it's also important to work safely. Take
care when working around windows so the siding
doesn't cracle or break the glass. Invest the necessary

time Lo protect the Aowers and shrubs before starting
the tear-off.

Renting a dumpster will expedite the cleanup
process. It's much easier to dispose of the siding as
soon as it's removed rather than stacking it up inan
unsightly pile in your vard, then throwing it away later.

When vou're finished with your cleanup, use a release

magnet Lo L'u”m;[ the |'|.;Jii.-| an the ;._r_rnunr.f_

Tools & Materials »

Cat’s paw Hammer

Flat pry bar ?\Iilhl.ll'll':n-'l‘llﬂillg blade

Zip tool Masanry bit

Dl Aviation Snips

Circular saw Roofing shovel The exterior wall is composed of siding, housewrap or felt
Masonry chisel Belease magnet paper, and sheathing, Remove the siding without disturbing or

damaging the sheathing,
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Tips for Removing Siding »

Brick molding comes preattached
1o most wiood-frame window and
door units. To remove the malding,
pry alang the outside of the frame 1o
avoid marring the exposed parts of
the jambs and mokding.

Lap siding is nailed at the top,
then coverad by the next course, Pry
aff the trim at the 1op of the wall to
axpose the nails in wp row, Remowve
the nails using a cat's paw, and work
WO way down the wall

Shakes and shingles are best
remaved with a roofing shovel, Usa
the shovel to pry the siding away
from the wall, Once the siding

is removed, use the shovel or a
hammer 10 pull out remaining nails,

Board and batten siding is
removed by prying off the battens
from aver the boards Use a pry bar
ar cat’s paw to remaove the nails
from the boards

Vinyl siding has a locking channel
that fits owver the nailing strip of the
underlying piece. To remove, Use

a zip tool 1o separate the panels,
and uise a flat pry bar or hammer 1o
remavi the nails

Stucco siding is difficult to remove,
It's usually much easier to apphy the
new siding over the stucco than

to remove it If you're determined

o taka it off, use a cold chisel.and
hammer to break it into pleces, and
aviation snips to cut the lath,

Exteriar | |.:'rl:| iy B

187



B Replacing Wall Sheathing

frer removing the old siding, inspect the !.'h:‘:tlhill,t_r
Tools & Materials »

to make sure it’s still in good condition, If water

penctrated behind the siding, there’s a good chance

the sheathing is warped. rotted, or otherwise damaged, Hammer Sheathing

.”"I 'L‘.ill r]L‘L':I L3 |"H,," rL"ETI.I';_"_'i]. "I..Hl,l.lll |]|'||'|. HUL'd L1 (-"in:'.uli'lr SEW 'a = -I.

replace the section of sheathing that's damaged. Tape measure 3" deck screws

Before cutting into the wall, make sure there are no Chalk line 214" deck screws
Pry bar Dyl

wires, cables, or pipes under the sheathing,

Older homes typically have planks or plywood
sheathing, while new homes may have a nonstructural
sheathing. The replacement material doesn't have to
be the same material as the original sheathing, but it
does have to be the same thickness

9

1!"!!!!!!!”"
[l

¥

i

)
1

Although the sheathing isn't visible, 2 smooth, solid sheathing installation is eszential to 2 professienal looking siding finish,
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" How to Replace Wall Sheathing

snap chalk lines around the area of damagad sheathing, Pry off the damaged sheathing. Remove any ramaining
making sure the vertical lines are next to wall studs, Remove nails or staples in the studs, Measure the opening, subtract %"
any nails or staples inyour path, Set the depth of the circular from each side, then cut a piece of sheathing to size.

saw blacda to cut through the sheathing, but not cut the studs,

Align 2 = 4 nailing strips with the edges of the wall studs. Place the new plece of sheathing in the opening,

Fasten the strips in place, using 3° deck screws. keeping a " gap on each side to allow for expansion. Attach
the sheathing to the nailing strips and studs, using 214" deck
sCrews driven every 12"
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I | Repairing Siding

D:lh!.‘igt' i Hi:|i|1g is |'.'+i|'|'!, commaon, but fortunate Y, siding, contact the manufacturer or the contractor
it'’s also easy to hix, Small to medium holes, whao installed the siding to help vou locate matching
K'I';:I.I:'L.H.. i'lll.rl r[llll't' dAreas Cin }H.' r['ll:l;til'("i 'L"ui”l r1'|.tlt:ri.l|.*'- |.‘||'|l] E'li'lr!:‘i. “I };nulrl' |.“'|:||}||:‘ Lia i‘il'l:l'.r AN exact
filler or by replacing the damaged sections with match, remove a section of original siding from a
I'I'I:IE('l"IiI'I::_:'\. .‘i-ji.iil'l-g_'. |I:"f‘i.‘i 'Ir'if‘iihlf_' darca I:I‘iI [il(: I'I[I“.‘i-L'.. h"(,'l'l s l!'ll: I'I.Hl.._'l'\ Ur l!'ll:

IFf you cannot find matching siding for repairs at garage, and wse it for the patch, Cover the gap in the
building centers, check with salvage vards or siding ess visible area with a close matching siding, where
contractors. When repairing aluminum or vinyl the mismatch will be less noticeable,

Tools & Materials »

Awviation snips Chisel Stud finder A0 Telt paper
Caulk gun Trowel aintbrush Sheathing

Diill Screwdrivers Eposy waond Tiller Trim

Flat pry bar Hacksaw Epoxy glue Beplacement siding
i'liln\l[lk‘f {_‘.-n'l;ﬂ.ir SdW {;{Il\"i:ll'lii"ﬂ_\fl |'i|]H-.‘j|'|.i,||'||'i. E.II-ILI {ul]!i
Straightedge Jigsany siding nails Wood preservative
Tape measure ey hole sow Siliconized Primer

Utility knife Flat pry har acrylic caulk Paint or stain
Zip-lock toal Mail set Roohing coment Metal sandpaper

Vinyl and metal siding panels have a locking J-channel that fits over the bottom of the nailing strip on the underlying piece.
Lise a zip-lock tool tinset) to separate panels. Insert the tool at the seam nearest the repair area. Slide it over the l-channel, pulling
outward slightly, to unkock the joint from the siding Dabow
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. How to Repair Vinyl Siding

Starting at the seam nearest the damaged area, unlock
interlocking joints, using a ziplock tool. Insert spacers betweaen
the panels, then remove the fasteners in the damaged siding,
using & flat pry bar Cut out the damaged ared, using aiation
snips Cut a replacement piece 4° longer than the open area,
and trim 2* off the nailing strip from each end. Slide the piece
into positicn.

Insert siding nails in the nailing strip, then position the
end of a flat pry bar over each nail head. Drive the nails by
tapping on the neck of the pry bar with a hammer. Place

a scrap plece of wood batween the pry bar and siding to
avoid damaging the siding. Slip the locking channel on the
overapping piece over the nailing strip of the replacement
plece. Tip: if the damaged panel (5 Near 8 corner, door,

ar window, replace the entire panel. This effminates an
EXIrE SR,

" How to Patch Aluminum Siding

Cut out the damaged area, using avistion saips. Leave
an exposed areg on op of the uppermost piece to act as
& bonding surface Cut a patch 4° larger than the repair
area. Femove the nailing strip. Smoath the edpas with
metal sandpaper.

Mail the lower patch in place by driving siding nails through
the nailing flange. Apply roofing cement to the back of the top
piece, then press i into place, shpping the locking channel owver
the nailing stip of the underlying pece. Caulk the seams.

" How to Replace Aluminum End Caps

Remove the damaged end cap. If necessany, pry the
hottom leose, then cut alang the top with a hacksaw blade.
Starting at the bottom, attach the replacement end caps
by driving siding nails through the nailing tabs and into the
framing membars.

i

Trim the nailing tabs off the top replacement cap. Apply
roofing cement o its back. Siide the cap ower the locking
channels of the siding panels. Press the top cap secunaly
in place.
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" How to Replace Board & Batten Siding

Remove the battens over the Cut replacement boards from the Nail the new boards in place, using
damaged boards. Pry out the damaged same type of lumber, allowing a 4" ring-shiank siding nails. Replace the
baards in their entirety. Inspect the #4ap at the side seams. Prime or seal battens and amy other trim. Prime and
underlying housewrap, and patch the edges and the back side of the paint or stain the new boards (o blend
it eCessany replacement boands. Let them dry, with the surrounding skding.

" How to Replace Wood Shakes & Shingles

— gl i
e 1

split damaged shakes or shingles with a hammer and Cut replacement shakes or shingles i fil, leaving a %" to
chisel, and remove them, Insert wood spacers under the W -wide gap at each side, Coat all sides and edges with wood
shakes or shingles above the repair area, then slip 8 hacksaw preservative, Slip the patch pieces under the siding above
hiade under the top board to cut off any remaining nail heads. the repair area, Drive siding nails near the top of the exposed
area on the patches Cover nail heads with caulk. Remove
the spacers,
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How to Replace Lap Siding

If the damage is caused by water, Iocate and repair the Mark the area of siding that neads o be replaced. Make the

Ieak ar other source of the water damage. cutout lines over the center of the framing members on each
gide of the repair area, stagganng the cuts to offset the joints
Tip: Uise an slectronic studiindear to locate framing members, or
lnok for the nail heads.

Insert spacers beneath the board above the repair area, Measure and cut replacement boards to fit, leaving
Make entry cuts at the top of the cutting lines with a keyhale an expansion gap of %" at each end. Use the old boands as
sawy, then saw through the boards and remove them, Pry out templates to trace cutouts for fixtures and openings. Use a

amy nails or cut off the nall heads, using a hacksaw blada. jiEsaw to make the cutouts. Apply wood sealer or primer to the

Patch or replace the sheathing and buillding paper, if necessany. ends and backs of the beards Let them dry

Mail the new boards in place with siding nails, starting with Fill expansion joints with caulk (use paintable caulk

tha lowest board in the repair anea, AL each framing membaer, for painted wood or tinted caulk for stained wood), Prime
drivi nails through the bottom of the new board and the top of and paint or stain the replacement boards to match the
the board below, Tio: i vou removed the bottom row of siding, surrounding siding

nai a 1w« 2 starter sirip along the bottom of the patch area,
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| Repairing Trim

Smlw exterior trim serves as decoration, like
gingerbread and ornate cornice moldings, Other
'Il'ir:IL, H“l','l'l il |]|'il'|i. |'|i[|‘||:|i|'|j-_'| |||l|:|. l'”[l l'.'.ll]:‘\'. \'Lnrk.k "u'l.ill'l
siding to seal your house from the elements. Damaged
|:|ri|;'k |'l'||:l|{,|i"g.|'||'|[_| COHmer I:l“ill'(,lH li-i'll'll]ll:l |:I(_' IHlEL'I'Iﬂ_'d
with stock material similar 1o the original.

I you cannot find matching replacement parts For
decorative trim at home improvement stores, check
salvage shops or contact a custom millworker.

Tools & Materials »

Hammer Caulk

Chisel |0 alvanized

Circular saw casing nails

Mail set Galvanized

Putty knife ring-shank

Li1i:|it}' knife siding nails

*ainthrush Sandpaper

Flat pry bar Paint

Caulk gun Building paper

Epoxy wood hiller Drip edge Repair delicate or ornamental trim molding in your
Epoxy gtuu I{u_-|ﬂ,-]q_-um-:nt trirm workshop, whenever possible, You'll get better results than if

YOU Iy regainng it while it's stll attached.

Tips for Repairing & Replacing Trim »

Reattach loose trim with new nng-shank siding nails Repair decorative trim molding with epowxy glue or
driven near ¢ld nall locatons. Fill okd nail holes with wood filler. For major repairs, make your own replacemeant
paintabée caulk, and touch up caulk and new nail heads parts, or take the trim to a custom millwork shop.

with paint to match the surrounding surface.
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How to Replace Brick Molding

Pry off old brick molding around Hold a replacement piece of brick Cut a 3"wide piece of flashing to fit

windows and goors, using a flat pry bar. molding, slightly longsr than the between the jambs, then bend it in halt

Remowve ary old dnp edge. Inspect and original piece, across the opening. Mark lengthwise b form the new drip edge

repair the bulding paper. cutting hines to fit the opening. Cut the ipreformed drip edge is also available).
replacement malding at the marks, Slip it betwesn the siding and building
matching any miter cuts paper, above the door or wirdo: Do

nat nal the drip edge in place.

Test-fit the replacement plece of brick molding, then Mail the brick molding to the door header, using 10d

apply exterior-grade panel adhesive to the back side. Follow galvanized casing nails. Lock-nail the miter joints, and sat all
the manufacturar's directions for allowing the adhesive to set. nail heads. Seal joints, and cover nail holes with caulk. Prime

and paint when the caulk drias,
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I | Identifying Exterior Paint Problems

wo enemies work against painted surfaces—

moisture and age. A simple leak or a Failed
vapor barrier inside the house can ruin even the
finest paint job. If you notice signs of paint failure,
such as blistering or peeling, take action to correct
the problem right away. If the surface damage is
discovered in time, you may be able to correct it with
just a lictle bit of touch-up painting,

Evaluating the painted surfaces of your house can
help you identify problems with siding, trim, roofs,
and moisture barriers. The pictures on these two pages
show the most common forms of paint failure, and
how to fix them. Be sure to hx any moisture problems
hefore repainting.

Evaluate exterior painted surfaces every year, starting

with areas shetterad from the sun. Paint failure will appear first
in areas that receie little or no direct sunlight and is a warning
sign that similar problems are developing in neighboring areas.

| common Forms of Paint Failure

Blistering appears as a bubbled
surface, It results from poor preparation

or hurried application af primer or paint,

Thie biisters indicate trapped moistura
is trying to force s way through the
surface, To fix 1solated spots, scrape
and tauch up. For widespread damage,
remove paint down to bare wood, then
apply primer and paint.

Peeling occurs whan paint falls away
in large flakes, It's & sign of persistent
moisture problems, generally from

a leak or a failed vapor barrier, If the
peeling is localized, scrape and sand
the damaged areas, then touch up with
primer and paint. If it's widespread,
remaove the old paint down to bare
wood, then apply primer and paint.
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Alligatoring is widespread flaking and
cracking, typically seen on surfaces that
have many built-up paint layers, It can
alsn be caused by inadequate surface
preparation or By allowing too litte
drying time between coats of primer
and paint. Remowve the old paint, then
prime and repaint.



Localized blistering and peeling indicates that moisture,
usualty from a leaky roof, gutter system, or interior pipe, is
trapped under the paint. Find and eliminate the lzak, then
sCrape, prme, and repaint the area,

Mildew forms in cracks and in humid areas that receive
litthe clirect sunlight, Wash mildewed areas with a 1.1 solution
of househodd chionine bleach and water, or with tnsodium
phosphate (TSF)

Bleeding spots occur when nails in siding begin to rust.
Remove the nails, sand out the rust, then drive in galvanized
ring-shank nails, Apply metal primer, then paint to blend in with
the siding.

¥t L i e

Clearly defined blistering and peeling occurs whan 2
humid room has an insufficient vapor barrer If there's a clear
line where an interior wall ends, remove the siding and replace
the vapor barrier,

Rust occurs when moisture penetrates paint on iran or steel
Remove the rust and loose paint with a drill and wire brush
attachment, then-prime and repaint.

Efflorescence occurs in masonry when minarals leach
through the surface, forming a crystalline or powdeny layer
Use ascrub brush and a muriatic acid solution to remove
efflorescence before priming and painting.
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2| Preparing to Paint

he Ll::.' Lo an even |'|n'rli|1[ _in-h is Lo work on a smooth,

clean, dry surface—so preparing the surface is
l{‘bq-l:'"'lull (:t'”l.,"r.l‘”}l 'l'lL" maore |]TL‘I]‘}|rtEl iﬁ.l'l 'I."r'l.JrL Yo
do, the smoother the final finish will be and the longer
it will last.

For the smoothest finish, sand all the way down
to the bare wood with a power sander. For a less
time-consuming (but rougher) finish, scrape off any
loose paint, then spot-sand rough areas. You can use
pressure washing to remove some of the Haking paint,
but by itsell, pressure washing won't create a smooth
surface for painting.

Tools & Materials »

Pn.'!i.:\'llrd; 'I.\'ii.'il'lt‘r ."ll'fi'l'(\'-"r'h'l'll'["l H"l‘"._'l"l"'l{"l'll

Scraper Caulk gun

Sander Heat gun

Sanding black 80-, 120-, and 130-grit

Putty knife sandpaper

Stiff-bristled brush Putty

Wire brush Paintable

Steel wool siliconized canlk The amount of surface preparation you do will largely
Coarse abrasive pad Muriatic acid determine the final appearance of your paint job. Decide how
Dirill Sealant much sanding and scraping you're willing to do to obtain a

finish you'll be happy with,

. How to Remove Paint

Use a heat gun to lnosen thick lavers of old paint, Aim the To remove large areas of paint on wood lap siding, use
gun at the surface, warm the paint unbl it starts to bubble, then a siding sander with a disk that’s as wide as the reveal on
scrape the paint as spon as it releasaes, Wwour siding
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" How to Prepare Surfaces for Paint

Clean the surface and remove loose paint by pressure scrape off loose paint, using & paint scraper. Be caraful not
washing the house. As you work, direct the water stream to damage the surface by scraping too hard.

downward, and don't get 100 close to the surface with

the spraver nead. Allow all surfaces o dry thoroughly

before continuing.

Smooth out rough paint with a finishing sander and 80-grit Use detail scrapers to ramove Ipose paint in hard-to-reach
sandpaper. Use sanding blocks and 80- 10 120-2nt sandpaper areas. some of these scrapers have interchangeable heads
0 sand hard-to-reach areas of tnim. Tig: You can make sanding that match common trim profiles.

blocks from dowels, wood scraps, or garden hoses

inspect all surfaces for cracks, rot, and other damage. Mark Use a finishing sander with 120-grit sandpaper to sand
affected areas with colored push pins or tape. Fill the hotes down repaired areas, ridges, and hard edges left from the
and cracks with epoxy wood filler. SCraping process, creating a smooth surface
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" How to Prepare Trim Surfaces for Paint

scuff-sand glossy surfaces on doors, window casings, and Fill cracks in siding and gaps arcund window and door trim
all surfaces painted with enamel paint. Use a coarse abrasive with paintable siliconized acrylic caulk.
pad or 150-grit sandpaper

. How to Remove Clear Finishes

Pressure-wash stained or unpainted surfaces that have Use a stiff-bristled brush to dislodge any flakes of loosenad
been treated with a wood preservative or protectant before surface coating that weren't removed by pressure washing,
recoating them with fresh sealant Don't use awing brush on wood surfaces.
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How to Prepare Metal & Masonry for Paint

Remove rust and loose paint from metal hardware, Scuff-sand metal siding and trim with medium-coarse
such as ralings and ornate trim, using 4 wire brush. Cover steel wool or a coarse abrasive pad. Wash the surface and let
the aurface with metal primer immadiately attar brushing @ dry betore priming and painting.

prevent the farmation of new rust.

Remove loose mortar, mineral deposits, or paint from Dissolve rust on metal hardware with diluted muriatic
mortar lines in masonry surfaces with a drill and wire-whesl acid solution. When warking with muriatic acid, it's imponant
attachment. Clean broad, flat masonry surfaces with a wire towear safety equipment, work in a well-ventilated area, and
brush. Correct any minor damage bafone repainting. follow all manufacturer's diractions and precautions
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| Applying Primer & Paint

Si;iu‘fiuh‘ |J1'E1|1ir!g anl 1‘.-<|i|1[i|1}_1, tasks so that you
can paint within two weeks of priming surfaces, If
e ||"|H|-| 1w \1‘{‘['!’\&' I?H.Hﬁ. "u'l.'q'l.‘il'l II'“.,' Hl]rri,ll:.'ﬂ,' 'l.'\l"il.l"l ﬁ.ﬁHET
and water hefore applying the next coat.

Check the weather forecast and keep an eye on
the slky while vou work. Damp weather or rain within
two hours of application will ruin a paint job, Don't
paint when the temperature is below 50° or above
S0°F. Avoid painting on windy days—it's dangerous to
be on a ladder in high winds, and wind hlows dirt onto
the fresh paint.

Plan each day's worle so you can follow the shade.
Prepare, prime, and paint one face of the house at a
time, and follow a logical painting order. Work from the
top of the house down to the foundation, covering an
entire section hefore you move the ladder or scalfolding.

Tools & Materials »

4" paintbrush Primer

21" ar 3" paintbrush House paint

Sash ; If T .} ‘. ” A Paint in a logical order, starting from the top and working
e L : waur way down, Cover as much surface as you can reach
Seaffolding Cleanup materials comfortably without moving your ladder or scaffolding. after
Ladders the paint or primer dries, touch Up amy unpainted areas that

were covered by the ladder or ladder stahilizer

I‘ Tips for Applying Primer & Paint »

—

il
=

Use the right primer and paint Plan your painting sequence 0 Apply primer and paint in the

for 2ach job, Always read the you paint the walls, doors, and trim shade or indirect sunlight, Diract 2un

manufacturar's recommendations. befare painting stairs and parch can dry primers and paints oo quickhy
fioors, This prévents the nead o and trap midisture below the surface,
touch up spills, which leads to blistering and peeling.
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Tips for Selecting Brushes & Rollers »

Wall brushes, which are thick, square brushes 3° to §° Trim and tapered sash brushes, which are 2° to
wide, are designed to camy & 1ot of paint and distribute 1t 3" wide, are good for painting doors and tnm, and for
widely Tig! It's food to keep a varkety of clean drushes on Cutting-in small areas.

hand, including 246", 3" and 4" flat brushes, 2" and 3% trim

orushes, and fapered sash brushes.

Paint rollers work best for guickly paimting smooth Use a 3" roller to paint flat-surfaced trim, such as end
surfaces. Use an 8" or 9° roller sleeve for broad surfaces. caps and comer trim,

Tips for Loading & Distributing Paint »

Load your brush with the right amount of paint Hold the brush at a 45° angle and apply just enough
fior the area you're covering. Lse a full lead of paint for dowrmwand pressure 1o flex the bristles and squeaze the
broad areas, 4 moderate lo2d for smaller areas and paint from the brush

feathering strokes, and a light load when painting or
wiarking around trirm.
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" How to Use a Paintbrush

Load the brush with a full load of
paint. Starting at one end of the surface,
make a long, smoath stroke until the
paint begins to feather cut. Tip, Faint
color can vany from ane can to the next,
T aviaid problams, pour ail of your
paint into one larga containar and mix

it thoroughly, Pour the mixed paint Gack

At the end of the stroke, (it the
brush without leaving a definite ending
point, If the paint appears UNeven or
contains heavy brush marks, smooth it
out without overbrushing,

Reload the brush and make a stroke
fram the opposite dinection, painting
over tha feathered and of the first
stroke to create a smooth, even surface.
if the junction of the two strokes is
visibie, rebrush with a light coat of paint.
Feather put the starting point of tha
sacond stroke.

inta the individual cans and seal them
carefully. Stir each can before use,

I\ Tips for Using Paint Rollers »

Doughnut-shaped rollers work

Wet the roller nap, then squesze Cone-shaped rollers work well
out the excess water, Posftion a far painting the joints between well for painting the edges of lap
roller screen inside a five-gallon Intersecting surfaces siding and moldings.

bucket. Dip the raller into the pairt,
then rall it back and forth across

the roller scraen. The roller slesve
should be full, but not dripping, when
lifted from the bucket.
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_ Tips for Cleaning Painting Tools »

Scrape paint from roller Use a spinner tool {o remove Comb brushes with the spiked side

covers with the curved side of a paint and soblvent from brusheas and of a cleaner tool to properly align
cleaner tool, roller covers, bristies for drying.

- How to Paint Fascia, Soffits & Trim

Prime all surfaces to be painted, Faint the soffit panels and trim with Paint any decorative trim near the
and allow ample drying time, Paint a 4" brush. Start by cutting in around top of the house at the same time you
the face of the fascia first, then cut in thie edges of the panels, using the paint the soffits and fascia. Use a 214"
paint at the bottom edges of the soffit namrow edge of the brush, then feather of 3" paintbrush for broader surfaces,
panels. Tip: Fascia and soffits are usuaily in the broad surfaces of the soffit panels and a sash brush for more intricate
painted the same color as ghe frim, wwith full loads of paint. Be sure to get trim areas.

good coverage in the grooves.
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How to Paint Siding

Paint the bottom edges of lap siding by holding the
paintbrush flat against the wall. Paint the bottom edges of
several siding pieces baforé returning to paint the faces of the
same boards:

Paint the siding all the way down to the foundation,
wiarking fram top to bottom. Shift the ladder or scaffolding, then
paint the next sechon. Tig: Paint up o the edies of end caps
and window or door Erim that will be pairted later. If you're not
planning to paint the trim, mask it off or use a paint shield.

- How to Paint Stucco Walls

Using a large paintbrush, paint the foundation with
anti-chalking masonry primer, and let it dry. Using concrete
paint and a 4° brush, cut in the areas around basement
windows and doors
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Paint the broad faces of the siding boards with a

4* brush, using the painting technigue shown on page 204;
Working down from the top of the house, paint as much
surface as you can reach without leaning beyond the sides
of the ladder.

On board and batten or vertical panel siding, paint the
adges of the battens, or top boards, first. Paint the faces of the
battens before the sides dry, then use a roller with a %" -nap
sleeve to paint the large, broad surfaces between the battens,

Apply concrete paint to board surfaces with a paint roller
and a % -nap sleeve, Lise a 3" tim roller ora 3" paintbrush
for trim



" How to Paint Doors, Windows & Trim

Using a sash brush, paint doors in this sequence: beveled edges of raised door For trim, use a trim brush or sash
panels (), panel faces (B), harzontal rails (C), and vertical stiles (D). brush and a maderate oad of paint
to paint the inside edges of door and
windoy jambs, casings, and brick
rmalding. Tip: Paint surfaces on the
iriterior side of the door-stop to match

the interor trim.

Mask off the siding—if freshly Faint the faces of door jambs, Paint wood door thresholds and
painted, make sure it's completely dry casings, and brick molding, feathering parch floors with specially formulated
first, Paint the cutside edges of casings fresh paint around the previoushy ename floor paint,

and brick molding. Work paint all the painted edges.

way into the comers created by the

siding's profile.
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Jaray t::r.luiprm*ht can make 1|l|iq‘l-'. work of ]!n'ih[ing,

but it still requires the same careful preparation
work as traditional brush and roller methods, Part of
that prep work involves using plastic to completely
cover doors, windows, and other arcas that you don't
want painted, rather than just taping them off.

Spray equipment can be purchased or rented at
hardware and home improvement stores. There are
several tvpes and sizes of spray equipment, including
high-volume low-pressure (HVLP), airless, air-assisted
airless, and electrostatic enhanced. They all work the
same way—hy atomizing paint and directing it to a
worksurface in a spray or fan pattern. For our project,
we used an HVLP sprayer, which we recommend
because it produces less overspray and more efhcient
paint application than other sprayers.

Be sure to read and follow all safety precautions
for the spray equipment. Since the paint is under
a lot of pressure, it can not only tear the skin, but

.';Tﬂ
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2| Using Paint-spraying Equipment

it can inject toxins into the blood stream il used
incorrectly. Wear the proper safety protection, such
as safety glasses and a respirator, when spray painting
the house.

As with other paint applications, pay close
attention to the weather. Don't spray if rain is likely,
and don’t spray on windy days, since the wind can
carry the paint particles away from the siding.

Tools & Materials »

Utility knile Masking tape
Spray equipment Plastic
Paint Cardboard

Cheese-cloth
S-gallon bucket

Safety glasses
Respirator

Paint sprayers allow you to cover large areas of siding and trim in a short amount of time, They also make it easier to paint areas

that are hard to reach with a brush or rodler,
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" How to Paint Using a Paint Sprayer

Remove outside light fixtures, window and door screens, Cover doors, windows, and any other areas you don't
and other getachable items that you don't want painted. want painted, using plastic and masking tape.

Strain the paint through cheese cloth to remove particles Spray a test pattem of paint on a scrap piece of cardboard

and debris, Mix the paint together in a 5-gallon bucket, Fill the Adijust the pressure untif you reach an even "fan” without any
Sprayer containar. thick lines along the edge of the spray pattem.

eontinued)
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Cut-in around doors and windows with the paint. Spray If you happen to spray an excessive amount of paint in
the paint along each side of the doors and windows, applying an area and it starts to run, stop the spraver. Use a paintbrush
the paint evenly. to spread out the paint and aliminate the runs.

Hold the spray gun perpendicular to the house, approximately 127 from the wall. Start painting near the top of the wall, close
o a comear, Move your entire arm, rather than just the wrist, in a steady, side-to-side mation. Do not wave your arm in an arc. Start
YOUT arm movement, than start the gun
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sSpray the paint in an even motion, Deing careful not to tilt the Jun. A5 vou sweap your arm back and forth, overtap each coat
of paint by 20 t0 30 percant, working your way down the wall. Winen stopping, release the trigger before discontinuing yiour motion.

_ How to Paint Doors Using a Paint Sprayer

Remove the door by taking off the hinges. Remove all Prop up the door so it stands vertically. Starting af the wop

hardware from the door, such as handles and locks. If the door of the door, spray on the paint, As you make passes across the
containg glass, you can either tape it off, or allow paint to get door, slightly o past the edges before sweeping back in the
on the glass and then scrape it off with a razor after its dry. opposite dinaction, Wait until the paint 15 completaky dry, then

turn the door around and paint the other side.
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| Staining Siding

Sr:iiu lends color to wood siding, but because it is
partially transparent, it also allows the natural beauty
of the wood grain o show through, Water-hased stains
are applied with an acrlic or synthetic brush. Qil-based
stains are usually applied with a natural-bristle brush,
Worl in small sections at a time. Compléte an
entire length of board without stopping in the middle,
Unlike paint, stain can darken or leave streaks if you go
back over an area after it dries. Save the trim until the
end, then stain it separately to get an even coverage.
Staining requires the same careful preparation
work as painting. The surface must be clean and
dry Avord working in direct sunlight so the stain
doesn't dry too quickly. Check manufacturers
recoommendations before staining. Some stains cannot
he applied in temperatures below 50°F.

_ Tools & Materials »

Paintbrush Clothy

ar foam brush Stain

" How to Stain Log Cabin Siding

Load the brush with stain. Staring at a corner, move the Wipe away excess stain with a clean cloth. Keep applying
brush across the siding with a long, smooth stroke. Cover stain until you reach the opposite corner or an edge, Once

the antire width of the log with stain, reloading the brush as the top coursa is stained, go back 1o the cornar and start on
needed, applying stain in the same direction. Tip: Mix the stain the next row of siding, using the same technique. If the run of
thoroughly and often as it's being anplied, siding is short, such as betwaen windows, apply stain to two

rowes at a fime. Stain emaining oourses thie sama way
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How to Stain Shingle Siding

Load the brush with stain. Starting at the top of a wall by a comer, apply stain to
the shingles, using smooth, downward strokes, Wipe off excess stain with a cloth,
Cover the face of the shingle and stain the bottom edge before maoving on to the next
one, Apply stain 1o one of two coursas at-a time, moving across the wall as you go
Mewver stop in the middle of a shingle. When you reach the opposite corner, start over
on the naxt set of shinglas. Stain remaining rows tha same way,

Once all of the shingles are stained,
apply stain o the trim. Move the brush
in the same direction as the-wood grain,
then wipe away excess with a cloth,
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| Repairing Stucco

[ |1m|g|n sLUCCn :."Hh'lu-_l, is very durable, it can be

damaged, and over time it can crumble or crack
The directions Ziven below work well [or patching
small areas less than two sq. ft. For more extensive
damage, the repair is done in layers, as shown on the
opposite page.

Tools & Materials »

Caulk gun Stucco patching

Disposable painthrush compound

Putty knife Bonding adhesive

Masan's trowel Denatured aleohol

Square-end trowel Metal primer

Hammer Stucco mix

Whisk broom Masonry paint

Wire brush 1%" roofing nails

Masanry chisel 154 building paper

Awiation snips Self-furring

Pry bar metal lath

Dirill with masonry bit Masonry caulk Fill thin cracks in stucco walls with masonry caulk,
Seratching tool Tint Querfill the crack with caulk, and feather until it's flush with the
Metal primer Metal stop bead stucco Allow the caulk to set, then paint it to match the stucco,

Masanry caulk stays semiflexible, preventing further cracking

- How to Patch Small Areas

Remove loose material from the Apply premixed stucco repair Smooth the repair with a putty knife

rEpAIr area, using a wire brush. Use compound to the repair area, slighthy or trowel, feathering the edges to blend

the brush to clean away rust from any overfilling the hole, using a putty knife or into the surrounding surface. Use a

exposad matal lath, then apply a coat of trowel, Read manufacturer's directions, whisk broam or trowel 10 duplicate

metal primer to tha lath. as drying times vary. the original texture. Let the patch dry
for several days, then touch It up with
Masanry paint.
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How to Repair Large Areas

Je

Malke a starter hole with a drill and masonry bit, then use

a masonry chisal and hammaer to chip away stucco in the
repair area. Note: Wear safiety glasses and @ particle mask or
respirator when cutting stucco, Cut seif-furming metal lath o
size and aftach it to the sheathing, Lsing roafing naits, Cverlap
pieces By 2", if the patch extends to the base of the wall
attach a metal stop bead at the bottom

To mix your own stucco, combinge three parts sand, two
parts portland cement, and one part masonny cemeant, Add just
enough water so the mixture holds its shape when squeezed
finset), Mix only as much as you can use in one hour, fip:
Framixed stucco works well for smail jobs, but for farge ones,
it% more economical 10 mix your own

Apply a ¥"-thick layer of stucco
directly to the metal lath. Push the
stucco into the mesh until it fills the gap
bietwesn the mesh and the sheathing.
Soore horizontal grooves into the wet
surface, using a scratching tool. Let the

tucco dry for two days, misting it with
wakes Bvery two to folr hours

Apply a second, smooth layer of
stucco. Bulld up the stucca 1o within
¥" of the original surface. Let the patch
dry for two days, misting every two to
four hours.

Combine finish-coat stucco mix
With LSt enough water for the mixture
to hold its shape. Dampen the patch
area, then apply the finish coat bo match
the onginal surface. Dampen the patch
periodically for a week. Let it dry for
several more days before painting.
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I | Maintaining & Repairing Concrete

Cnnrreh‘ is one of the most durable |‘J'||i||:|[np; use of the best repair |'JI'IJ|’.|II{'|.H- for the juh. an't:iu"'g.'
mterials, but it still requires occasional repair and Formulated repair products are manufactured for
maintenance. Preezing and thawing, improper finishing just ahout every type ol concrete repair. Be sure (o
techniques, a poor subbase, or lack of reinforcement redd the product-use information before purchasing
.I” Cdn Cdbisce J':lﬂ}l'll{,"ﬂ'l:‘; 'l'\i‘l'l concrete. H'ﬁ" ;|{|l.!11_'*;5|-|1,'-_[ ;:Ir'l':| FTF(HJUL'I?';: SO ITI'“['“L"Z‘C |I[._'{'l] (4] Ill:,' I.J.‘i-["(,l in
problems as soon as you discover them, you can prevent  combination with others.
further damage that may be difficult or impossible to fix, A good repair can outlast the rest of the structure
Concrete repairs fall into a wide range, from in some cases, but if structural damage has occurred,
simple cleaning and sealing, to removing and replacing  repairing the concrete is only a temporary solution
whole sections. Filling cracks and repairing surface By using the right products and techniques, however,
damage are the most common concrete repairs. vou can make cosmetic repairs that improve the
Another effective repair is resurfacing—covering an - appearance of the surface and keep damage from
old concrete surface with a layer of fresh concrete. It's becoming worse,
a good solution to spalling, crazing, or popouts—minor Probably the most important point to remember
problems that affect the appearance more than the when repairing concrete is that curing makes repairs
structure. These prnhh-mﬁ often result from il'L:-'ILll."l{IJ.‘-i'll.' last Iungvr. That means covering I'E'|’J¢iil'r.'l'.| surfaces
preparation or incorrect finishing techniques. with plastic sheeting and keeping them damp lor
Ax with any kind of repair, the success of the at least a weelk. In tll}', hot weather, lift the plastic

project depends largely on good preparation and the occasionally, and mist with water,

Good repairs restore both the appearance and the function to failing concrate structures and surfaces. Careful work can
produce a well-pienged, successiul repair like the one shown abova,
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} Concrete Repair Products

Concrete repair products include; vinyl-reinforced concrete patch (&) for filling holes, popouts, and larger cracks, hydraulic
cement (B) for repainng foundations, retaining walls, and other damp areas; quick-setting cement (C} for repairing vertical surfaces
and unusual shapes; anchoring cement (D) for setting hardware in concrete; concrete sealing products (E); masanny paint (F)
concrete recoating product (G) for creating a fresh surface onold concrete; joint-filler caulk (H); pour-in crack seaker (1); concrate
cleanar (I); concrete fortifier (K) to strengthen concrete; bonding adhesive (L) to prepare the repair area; and concrete sand mix (M}
for general repairs and rasurfacing,

I‘ Tips for Disguising Repairs »

Add concrete pigment or liguid cement color to Use masonry paint to cover concrete repairs.

concrate péltﬂhil'g compound to create & color that Paint can be used on vertical ar horizontal surfaces, but
matches the original concrete. Expariment with differant high-trafiic surfaces will require more frequent touch-up
mixtures until you find a matching coler. Samples should O repairting.

be dry to show the actual colors.
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lere are twio chn-.f:ml s of concrete failure:

structural Failure, usually resulting from outside forces
|||\.l_" |~rL‘L'.?i['|g 'I.'n'i'll{':l': -i]ll:l .‘bl.lrl:ilf."[" flﬂri]:igt_'. mosi [Ijlll:'rl
caused by improper finishing techniques or concrete
mistures that do not have the ri,-e,}ll ratio of water 1o

| common Concrete Problems

Sunken concrete s usually caused by erosion of the
subbase. Some structures, ke sidewalks, can be raised to
repair the subbase, then relzid. A mare comman and more
reliable) sollstion is to bire 3 mudjacking contractor to raise the
surface by injecting fresh concrete below the surface.

Moisture buildup oocurs in concrate structures, like
foundations and retaining walls, that are in constant ground
contact. To identify the moisture sourcs, tape a piece of foll to
the wall. If moisture collects-on the outer surface of the foll,

the source likely is condensation, which can be corected by
installing a dehumidifier, If moisture is not visible on the foil, it is
likely seeping through the wall, Consult a professional mason,
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I | Identifying Problems with Concrete

cement, Surface |!|'u|"1]1:mﬁ sometimes can be permanent Iy
repaired if the correct products and techniques are used,
."I!I]I'(,: Hif_"l"linl_'ﬂl 14 quiﬂ'l..lHL" Can I'H." |]t|tL'|"|{",I rl.]r cosmel ™
purposes and to resist further damage, but the structure

will eventually need o be replaced.

Frost heave is common in colder climates. Frozen ground
forces concreta slabs upward, and sections of the slab can pop
up. The best solution (s to break off and remove the affected
sacton or sections, repair the subbase, and pour new sections
that are set off by Isolation joints.

Staining can ruin the appearance of a concrete surface or
structure, Stains can be removed with commercial-grade
concrete cleaner or a variety of ather chemicals, For protection
against staining, seal masonry surfaces with clear sealant,



Widespread cracks all the way Isolated cracks ccour on many Popouts can be causad by freezing

through the surface, and other forms concrete building projects. Fill moisture or stress, but very often
of substantial damags, are very difficult small cracks with concrete caulk or they occur because the concrete
to repair effectively. If the damage to crack-filler, and patch large cracks with surface was impropearly floated or
the concrete is extensive, remove and winyl-reinforced patching matarial, cured, causing the ageragate near the

replace the structure

surface of the concrete to loosen. &
faw scattered popouts do not require
attention, but if they are very large or
widespread, you can repair them as you
wiould repair hotes,

Spalling is surface deterioration of concrete. Spalling is
causad by overflaating, which draws too much water to the
surface, causing it to weaken and peel off over time. When
spalling occurs, it is usually widespread, and the structure may
need resurfacing.

Crazing is widespread hairline cracks, usually causad

by overfloating or toa much portland camant inthe concrete.
Clean and seal the surface to belp prevent further crazing. For
a long-term solution, resurface.

Exterior Repairs B 219



| Patching Holes

arge and small holes are treated different ‘:.-' whien _ 3
chpuiring concrete, The best product for filling in . Tools & Materials »

r}

smaller holes (less than 4" :]L-L';’:'I i% \'ir13'|-m'inrurt.'m!

concrete patcher, which is often sold in convenient Frawels Vegetable oil

quart of gallon containers of dry powder. Reinforced Drill with masonry- or dommercial

repair products should be applied only in layers that grinding disc release agent

ste 14" thick or Jese. Circular saw Hydraulic cement
For deeper holes, use sand-mix concrete with an with masonry- Latex bonding agent

acrylic or latex fortifier, which can be applied in layers cutting blade Vinyl-reinforced

up to 2" thick. This material is sold in 60- or 80-pound Cold chisel |  parching

bags of dry mix. Hand maul compound
Patches in concrete will be more effective if you Paint brush Sand-mix

create clean, backward-angled cuts (page 221) around the Screed hoard Concrete fortiier
damaged area, to create a stronger hond. For extensive Float Plistic sheeting
cutting of damaged concrete. it's best to score the
concrete first with a circular saw equipped with a masonry
blade. Use a chisel and maul 1o complete the job,

Scrap lumber

Use hydraulic cement or guick-setting cement for repairing holes and chip-outs in vertical surfaces, Becausa they set up in
just & few minutes, these products can be shaped to fill holes without the need for forms. If the structure is exposed constantly to
mgisture, use hydraulic cement,
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How to Patch Large Areas

Mark straight cutting lines around the damaged area, You can enhance the appearance of repaired
then cut with a circular saw equipped with a masonny-cutting wertical surfaces by painting with waterproof
blade. sat the foot of the saw so the cut bevels away from concrete paint once the surface has cured for at
the damaga at a 15° angle. Chisel out any rémaining concrete least a wieek. Concrate paint is formulated to resist
withiin the repalr area. Tio: Set the foot of the saw on a thin chalking and efflorescence.

bioard to protect it from the concrete:

Mix sand-mix concrete with concrate acnylic fortifier, and fill Smooth and feather the repair with a float until the repair
the damaged area slightly above the surrounding surface, Is even with the surrsunding surface. Re-create any surface
finish, like brooming, used on the original surface, Cover
the repair with plastic and protect from traffic for at least
one week,
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How to Caulk Gaps around Masonry

Cracks between a concrete walk and foundation may
result in seepage, leading to a wet basement. Repair cracks

with caulk-type concrete patcher,

Caulk around the mud sill, the horizontal wooden plate
wihere the house rests on the foundation. This area sholld be

recaulked periodically to prevent haat oS

" How to Patch Small Holes

Cut out around the damaged area
with & masonny-grinding disc mounted
on a portable drill (or use a hammer
and stone chisel). The cuts should bevel
about 15* away from the center of the
damaged area. Chisel out any loose
concrete within the repair area. Always
waar gloves and eye protection,

Apply a thin layer of latex bonding
agent. The adhesiva will bond with

the damaged surface and create

a strong bonding surface for the
patching compound. Wait until the latax
bonding agent is tacky (no more than
30 minutes) before proceeding to the
next step.,
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Fill the damaged area with
viryl-reinforced patching compaund,
applied in ¥ to %" layers. Wait about
Fminutes betwesn applications.

Add layers of the modure until the
compound is packad o just above
surface level, Feather the edges smooth,
covier thee repair with plastic, and protect
from traffic for at least one weak,



" How to Patch Concrete Floors

Clean the floor with a vacuum, and remove any loose After the compound has cured fully, use a floor scraper to
or flaking concrete with a masonry chisel and hammer scrape the patched areas smooth.

Mix a batch of vinyl floor patching compound following

manufacturer’s directions. Apply the compound Using a

smaoth rowel, slightly overfilling the cavity. Smooth the patch

flush with the surface

. How to Apply Floor Leveler

Remove any loose material and Following the manufacturer’s Distribute the leveler evenly using 8

clean the concrete thoroughly; the instructions, mix the floor leveler gage rake or spreader. Work guickly: the
surface must be free of dust, dirt, with water, The batch should be larga leveler begins to harden in 15 minutes,
ails, and paint, Apphy an even layer of enough to cover the-entire floor area to ¥ou can use a trowed to feather the
concrete primear to the entire surface, the desired thickness (up to 17). Pour adges and create a smooth transition
using a long-nap paint rodler, Let the the levieler owver the floar with an uncovered area, Let the leveler
primer dry complatehy dry for 24 hours.

Exterior Repais B f22a



| Filling Cracks

|'I{! ||1:|ft'li:||H :|||I:| |]|I:"|'|l:l[|H Wil ."il'H:lilll.I Lse fn:lr

repairing cracks in concrete depend on the location
|||“| Si7e (Fl‘ll'll." l;.'ri'll.'i\.. I'.nr HIT'l;:I” I:'HJL'I‘EH |:|l.":\5'i lllilll I.-":I“
wide), vou can use gray-tinted concrete caulk for a
l;.l'llil:i'\ Ii'“. Fnr mare I“':Tl'll._l'llﬂ_:l'll ?:l,:lljlinm-. LIS F'I‘l]llrllh[l'
crack filler or fortified patching cements. The patching
cements are polymer compounds that signiheantly
increase the bonding properties of cement, and also
allow some fexibility, For larger cracks on horizontal
surfaces, use fortified sand-mix concrete; for cracks
on vertical surfaces, use hydraulic or quick-setting
cement. Thorough preparation of the cracked surface
is essential for creating a good bonding surface,

Tools & Materials »

Wire brush Latex bonding agent
Drill with wire wheel — Vinyl-reinforced

attachment patching
Stone chise compotind
Hand maul Concrete caulk Use concrete repair caulk for quick-fix repairs to minar
Paint brush Sand-mix concrete cracks. although convenient, repair caulk should be viewed
[rowel Plastic sheeting only as a short-tarm solution to improve appearance and help

prevent further damage from water penetration,

Tips for Preparing Cracked Concrete for Repair »

Clean loose material from the crack using a wire Chisel out the crack to create a backward-angled cut
frush, or @ portable drill with a ware wnegl attachrment. (wider at the base than at the surface), using a stone
Lonsa material or debris left in the crack will rasult in a chizal and hammer, The angled cutout shape prevents the
poar bond and an ineffective repair. repair material from pushing out of the crack.
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How to Repair Small Cracks

Prepare the crack for the repair (opposite page), then Mix vinyl-reinforced patching compound, and trowel it

apply a thin [ayer of latex bonding agent to the entire repair it the crack. Feather the reparr with a trowel, 50 1t is even
area, using a paint brush. The latex bonding agent helps keep with the surrounding surface, Cover the surface with plastic
the repair material from loosening or popping out of the crack. and protect it from traffic for at least a week.

I‘ Variations for Repairing Large Cracks »

Horizontal surfaces: Prepare the crack (Dpposite page), Vertical surfaces: Prepare the crack (opposite page).

then pour sand Imo the crack to within & of the surface, Mix vimyl-reinforced concrete or hydraulic cement, then
Prepare sand-mix concrete, adding a concrete fortifier, trowel a "= to ¥%"-thick layer into the crack until the crack
then trowel the mixture into the crack. Feather until even is slightly averfilled. Feather the miaterial even with tha
Wwith the surface, using a tfrowel. surrounding surface, then let it dry. If the crack is over
15" deep, trowel In consecutive [ayers. Let each layver dry
befare applying another,
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" How to Seal Cracks in Concrete Foundation Walls

To determine if a foundation crack is stable, you need To repair a stable crack, use achisel to cut a keyhole cut
1o manitor it over the course of several months, particularly that's wider at the base then at the surface, and no mare than
over the fall and spring seasons Draw marks across the crack 14" deap Clean out the crack with a wire brush.

at various points, noting the length as well as its width at
the widest gaps. If the crack moves maore than %", consult a
building engineer or foundation specialist,

L

To help seal against moisture, fill the crack with expanding Mix hydraulic cement according to the manufacturer's

insulating foam, working from bottom to top. instructions, then trowel it into the crack, working from the
bottom to oo, Apply cement in layers no more-than %" thick,
until the patch is slighthy higher than the surrounding area,
Feather cement with the trowel until it's even with the surface
and allow to dry thoroughly.
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| Repairing Steps

Sll.\'lﬁ.‘;u r['iE“il'f‘ mare maintenance -“'H.l “'l].'!il' []].Ili
other concrete structures around the house
|:If.".'-']|.|.‘|-|.' |'|L"i|'|"!|' LIS I'IIrI'lﬂ-.l‘"h II'I["IT'I more ﬁl].‘iL'L‘Il[il]lLf Lo
damage. Horizontal surfaces on steps can he treated
Ilﬁillg ll'l[: same I':‘I'“[ll.ll.,'l:‘i lll'll;l I_l_"l:_'lilii[lll['!i LI.‘\C(I Li] 1]
other masonry surfaces. For vertical surfaces, use
quick-setting cement, and shape it to fit.

Tools & Materials »

[rowel Vegetable il
Wire brush or commercial
Paint brush release agent
Circular saw with Latex bonding agent
masanry-cutting Vinyl-reinforced
blade patching
Chisel compound
Floar Cluick-setting
Edger cement Isolated damage to step surfaces, like the deep popout
Scrap lumber Plastic sheeting being repaired abowve, can be fixed (o renaw your steps. If

damage is extensive, you may need to replace the steps.

Damaged concrete steps are an unsightly and unsafe way to welcomea visitors to your home. Repainng cracks as they develop
not only keeps the steps in a safer and better looking condition, it prolongs thair lifg,
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I How to Replace a Step Corner

Retrieve the broken corner, then clean it and the mating sSpread a heavy layer of fortified patching compound

surface with @ wire brush, Apply latex bonding agent (a both on the surfaces to be joined, then prass the broken pisce into
surfaces. If you do not have the broken piece, you can rebuild posIton. Lean a heavy brick or Btock against the repair until the
the cormer with patching compaund {Bealow). patching compound sets (abaut 30 minutes). Cover the repair

with plastic and protect it from traffic for at least one week,

" How to Patch a Step Corner

Clean chipped concrate \With awire Mix patching compound with latex
brush. Brush the patch area with latex bonding agent, as directed by the
banding agent, manufacturer, Apply the mixture to the

patch area, then smooth the surfaces
and round the edges, as necessarny,
using a flexible knife or trowel

228 B THE COMPLETE PHOTO GUIDE TO HOME REPAIR

Tape scrap lumber pieces arcund

the patch as a form. Coat the insides
with vegetable oil or commercial release
agant 50 the patch won't adhera (o

the wood. Remove the wood when the
patch s firm, Cover with plastic and
protact from traffic for at least one weak,



How to Patch Step Treads

Make a cut in the stair tread just cutside the damagad
ared, using a circular saw with a masonny-cutting blade
Make the cut 50 it angles toward the back of the step. Make
a horizongal cut on the riser below the damaged area, then
chisel out the area in between the two cuts.

Cut a form board the same height as the step riser. Coat
one side of the board with vepetable oil ar commercial release
agent to prevent it from bonding with the repan, then press it
against the riser of the damaged step, and brace it in postion
with heawy Docks. Make sure the top of the form 18 fush with
the top of the step tread.

Apply latex bonding agent to the repair area with a clean
paint krush, wait until the bonding agent is tacky (no more
than 30 minutes), then press a stff mixture of quick-setting
cement into the damaged area with a trowel,

smooth the concrete with a float, and let it set for a few
minutes. Round over the front edge of the nose with an edger,
Use a frowel to slice off the sides of the patch, soitis flush
with the side of the steps. Cover the repair with plastic and
wait @ week before allowing traffic on the repaired section,
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I | Miscellaneous Concrete Repairs

|'I{!|'lf' are F]lf!l'll!f |:|‘|I concrele I:ll'”h]"l'll:‘i VIDRD ITh Y

encounter around your house that are not
5']1'1';"!‘.';!“} .‘ider‘:ﬂit‘l] ir] manny I':_'|:I..ii|' rTl.-lIIu.iIh. -l-lﬂ"i‘L'
miscellaneous repairs include such tasks as patching
q_'l:n[ll(l-llrn:_:d r]|:|jl,'L'L:~; |E|L|t |'|i|'.'ﬂ_' hl:'l:,'l"l LlieriJﬂﬂ_'ll .|r1|;|
repairing masonry veneer around the foundation of
your howuse, You can adapt basic techniques 1o make
just about any tyvpe of concrete repair. Remember
to dampen concrete surfaces before patching so
that the moisture from concrete and other patching
compounds is not absorbed into the existing surface.
Be sure to follow the manufacturer's directions for the
repair products you use,

Tools & Materials »

F"njl}- knife Soft-bristle brush

[rowel Quick-setting cement

Hand maul ['-.nwr}- paper

L'I...“wj i Concrete slabs that slant toward the house can lead

Wire brush Masonry anchors foundation damage and & wet basement. Even a level slab near
Aviation snips Concrete acrylic fortifier the foundation can cause problems. Consider asking & concrete
Dirill Sand-mix contractor to fix it by mud-jacking, forcing wet concrete

underneath the slab to lift the edge near the foundatson,

How to Repair Shaped Concrete

scrape all loose material and debris from the damaged Use the trowel or a putty knife to mold the concreta
araa, then wipe dowr with water, Mix guick-setting cement to follow the farm of the object being repaired. Smooth the
and trowel it into the area. Work gulckly—you only have a few concrete &5 soon as it sets up. Buff with emery paper to
minutes befare concrete sets up, amooth out any ridges after the repair dries.
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How to Repair Masonry Veneer

0ld metal lath

New metal lath 32 ;

Chip off the crumbled, loose, or deteriorated veneer Clean up any metal lath in the repair area if it is in good
from: the wall, using a cold chisel and maul, Chisal away condition, If not, cut it out with aviation snips. Add new [ath
damaged veneer until you have only good, solid surface whene needed, using masonry anchors to hold it to the wall

remaining. Usa care to avoid damaging the wall behind the
vanaer, Clean the rapair area with a wire brush,

Mix fortified sand-mix concrete (or specialty concreta Recreate the surface texture 1o match the surrounding
blends for wall repain), and trowel it over the lath until it is even area. For our project, we used a soft-bristled brush to stipple
with the surrounding surfaces. the surface. To blend In the repair, add pigment to the sand

mixtlre oF paint the repair area after it dries.
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] Resurfacing a Concrete Walkway

232

Cum:rt'w that has surface {|.3I1I..t5-_:|:' but is

still structurally sound can be preserved by
|'|.":\|.EFF:|L'i|1H—i|F}|}I}'|—|1£ il !l'li“ |;|.:I.‘L"r I:llI new concrele
over the old surface. IF the old surface has deep cracks
L1 L"\:!'_'I'l.‘l-!.'l'll' [lqll".l%_‘l:,'. Ti..,".‘l-ll'l'l.ilt_'l-l'lg 'l'-'i” r1|‘||'r H“l'l.l:," ||"|L"
problem temporarily. Becanse new concrete will band
better il it is packe
mixture that can be compacted with a shovel,

down, use g dey, stilT concerete

Tools & Materials »

Shovel Rubber mallet
Wood Hoar Level

Broom Maortar bag
Circular saw Stakes

M Eaul 2 % 4 lumber
Drrill Vegetable oil

p.\_lil'll |]rl|5';|"l oar I:,'(H'III'i'IIL"“'i:I.l
%aint roller and tray
Wheelbarrow

Sereed board

release agent
4" wall-board screws
Sand-mix concrete

Crroover Bonding adhesive
EfL|gL'f Plastic shects
Hose Brick pavers
Bricldayer's trowel Type N mortar
Jninter

o

—— v

New surlace

01d surface

Shown cutaway

Resurface concrete that has surface damage, such as
spalling or popouts. Bacausa the new surface will be thin

£1" 10 2"}, use sand-mix cancrete, If you are having ready-mix
concrete deliverad by & concrate contractor, make sure they
do not use aggregate lasger than ¥ in the mixture

How to Resurface Using Fresh Concrete

Clean the surface thoroughly. If the surface is flaking or
spalied, scrape it with & spade to dislodge as much loose
concrete as yod can, then sweep the surface clean
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Dig a 6"-wide trench around the surface on all sides to
create room for 2 x4 forms.



Stake 2 = 4 forms flush against the sides of the concrate Apply a thin layer of bonding adhesive over the entire
slabs, 17 10 27 above the surface {make sure height is even), surface. Follow the directions on the bonding adhesive product
Drive stakes every 3 ft. and at every jaint in forms. Mark control carefully. Instructions for similar products may differ slighthe
joint locations onto the outside of the forms directly above

existing control joints. Coat the inside edgas of the forms with

vagetable oil or commercial release agent.

Mix concrete, using sand-mix concrete, Make the Float the concrete with a wood float, then tool with an
mixture slightly stiffer idrier) than normal concrate, Spraad the adger, and cut control joints in the original locations. Recraate
concrete, then press down on the concreta with a shovel or any surface treatment, such as brooming, usad on the original
Z x4 to pack the mixture inta the forms. Smooth the surface surface. Let the surface cure for one week, coverad with

with a scread board, plastic. Seal the concrete.
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Dv:‘igning sleps requires some caleulations and
some trial and error. As long as the design meets
:‘i-'llll"[}' ﬂl[i{'riiru‘:—i. }'l]ll cin i]djl.lhl l"l{_'l'll('l'llh- Z‘il.JL'II b
the landing depth and the dimensions of the steps.
Sketching vour plan on paper will make the job easier.
Before demaolishing your old steps, measure them
to see if they meet salety guidelines. IF so, you can use
them as a reference for your new steps. IF not, start from

scratch so your new steps do not repeat any design ermors,

For steps with more than two risers, vou Il need
to install a handrail. Ask a building inspectorabout
other requirements.

= Landing depth Riser haight
__"" minimum = door + 12" - /
I
e | - B 1 Tread depth
=i ’
g =]
E t 10" - 12"
¥
= 5 ]
! Owerall run

B | Rebuilding Concrete Steps

Tools & Materials »

Tape measure
Sledge hammer
Shovel
Drill
Reciprocating saw
Level
Mason s string
Hand tamper
Mallex
Concrete

mixing tools
Jigsaw
Clamps
Ruler or

framing square
Float
Step edger
Broom

2 x4 lumber
Steel rebar grid
Wire
Balsters
Construction

adhesive
[1-1ill'['||.'.l.'!litih|{' gj‘nl.'{'.l
Fill material
Exterior-grade

" plywood

2" [.,I[._"I:_'k ROTCWS
lsolation board
#3 rebar
Stakes
Latex caulk
Vegetable ol

or ¢oermmercial

release apent

New concrete steps give a fresh, clean appearance to your house. And if your old steps are unstable, replacing them with
concrete steps that have a non-skid surface will create 2 safer living environmant,
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| How to Design Steps

Owerall run

Attach a mason’s string to the house foundation,

1" below the bottom of the door threshold. Drive a stake
wihere you want the base of the bottom step to fall, Attach the
other end of the string to the stake and use a line level to level
it: Measure the length of the string—this distance is the overall
depth, or run, of the steps.

Measure the width of your door and add at least 12°; this
number is the minimum depth you should plan for the landing
area of the steps. The landing depth plus the depth of each
step should fit within the owvarall run of the steps. If necessary,
yodl can increasa the overall run by moving the stake at

the planned base of the steps away from the house, or by
increasing the dapth of the landing,

Owverall rise

Measure down from the string to the bottom of the stake
to determine the owerall height, or rise, of the steps: Divide
the overall rise by the estimated number of steps. The rise of
aach step should be between &° and 27, For example, If the
overall nse 15 217 and you plan to build three steps, the rnise of
aach step would be 7° (21 divided by 3), which falls witbin the
recommended safaty range for riser height.

Sketch a detailed plan for the steps, keeping these
guidelines in mind: each step should be 10" to 12" deep, with
ariser height betwean &" and 87, and the landing should be
at least 12" deeper than the swing radius (width) of yvour door
Adjust the parts of the steps.as needed, but stay within the
given rangas. Creating a final sketch will take time, but it is
worth doing carefuliy,
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How to Build Concrete Steps

Remove or demolish existing steps; if the old steps ara Dig 12°-wide trenches o the required depth for footings,
concrete, set aside the rubble to use as fill matenal for the Locate the trenches perpendicular 1o the foundation, spaced
new steps Wear protective gearn, including eye pratection and 0 the foobrgs will extend 3° beyond the outside edges of the
gloves, when gemolishing concreta. steps. Install steel rebar grids for reinforcement. Affix isolation

Doards to the roundation wall inside each trench, using a faw
dabs of construction adhesive.

Mix the concrete and pour the When bleed water disappears,

footings. Level and smooth the concrete insart 12" sections of rebar &7 into the

with a screed board, You do not need to concrete, spaced at 127 intervals and

float the surface afterwards, centered side to side. Leave 1 f, of clear
space at aach end
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Let the footings cure for two days,
then axcavate the area batween them
to 4" deap, Pour in a 5"-thick layer of
compactible gravel subbase and tamp
until it is level with the footings.



Transfer the measurements for the side forms from your working sketch onto %° Cut form boards for the risers o

extenor-grade phywood. Cut out the farms along the cutting lines, using a jigsaw. Save fit between the side fonms Bevel the

tirme by clamping twio pleces of phywood together and cutting both side forms at the battam edges of the boads whan

same timeadd & 14" per foot back-to-front slope to the landing part of the form. cutting to create clearance for the float
at the back edges of the steps. Attach
the riser forms to the side forms with
2" deck screws.

Cut a 2 =4 to make a center support for the riser forms, Cut an isolation board and glue it to the house foundation

Use F" deck screws (o attach 2 = 4 cleats to the riser forms, at the back of th projact area, Set the form onto the footings,
then attach the support to the cleats. Check to make sure all fiush against the isolation hoard. Add 2 = 4 bracing arms to the
COMmers ara souare, sides of the form, attaching them to cleats on the sides and to

stakes driven into the ground

(continued)
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Fill the form with clean fill (broken concrate or rubhbla) Lay pleces of #3 metal rebar on top of the fill at

stack the fill carefully, keeping it 6" away from the sides, back, 12" intervals, and attach them to bolsters with wire to keep
and top edges of the form. shovel smaller fragmerts onto the them from moving when the concrete is poured. Keep rebar
pile to fill the void areas, at least 2° below the top of the forms. Mist the forms and the

ruptie with water

Coat the forms with vegetable oil or a8 commercial release agent, then Float the steps, working the front
mist them with water 5o concrete won't stick to the forms, Mix concrate and pour adge of the float underneath the
steps one at a time, baginning at the bottom, Sattle and smooth the concrete with beveled adge at the bottom of gach
a screed board, Press a piece of #3 rebar 17 down into the “nose” of each tread riser form,

for reinforcement,
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Shown cut away for clarity

Pour concrete into the forms for the remaining steps and Opthon: For railings with mounting plates that attach to sunken
the landing. Press rebar inta the nose of each step. kesp an JHoolts, install the bolts before the concrete sets. Othenwisa,
eye on the poured concrete as you work, and stop to float any choose railings with surface-mountad hardware (5ee step 16)
concrete as soon as the bleed water disappears. that can be attached after the steps are completed.

Once the concrete sets, shape
the steps and landing with & step
edger. Float the surface. Sweep
with & stiff-bristied broom for
MAxImLm Uﬁl’,Til.jI'I.

Remove the forms as soon as the surface is firm to the touch, usually within
several hours, Smooth rough edges with a fioat. Agd concreta 1o fill any holes, If farms
are remaved later, more patching may be required, Backfill the area around the base
of the steps, and seal the concrete. Install a grippable hand railfing that is secunaly
anchored to the steps and the wall
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I | Resurfacing a Patio Slab

P:l[in tile is most 1'|'t'f|||t'|1l|'_- app ied over a concrete
subbase—either an existing concrete patio, or a
nesy concreto !'i-l;ljfl. 1'I. ||"|i]"|.] [||J|i|:||'|.\_ Wy |"|i(|'| W h}l(l'l"u }T]l]
on the following pages, is to pour a new tile subbase
over an existing concrete patio. This aplian involves
far less work and expense than removing an old patio
and pouring 4 new slab. And it ensures that vour new
tiled patio will not develop the same problems that
may be present in the existing concrete surface.

See the following photographs to help you

determine the best method for preparing vour existing s
concrete patio slah. To resurface a concrete sidewalk,
see pages 232 to 233

Tools & Materials » ;

New subbase
Basic hand tools Concrete edeer
Shovel Ltiliey knife
Maul Margin trowel
Straiphtedpe 304 building paper
Aviation snips Plastic sheeting
Masonry hoe 24 and 2 % 2 lumber
Mortar box 214" and 3" deck screws
Hand tamper #" stucco lath
Magnesium float Roofing cement

Form braces

Dig a trench at least 6" wide. and no more than 4" deep, Adjust the form height: set stucco lath on the surface, then
around the patio to create room for 2 = 4 forms. Clean dirt and g2t a 2 x 2 spacer on top of the lath {their combined thickness
debris from the exposed sides of the patio. Cutand fit 2 = 4 aquals the thickness of the subbasel. Adjust the form boards

frames around the patio, joining the ends with 3° deck screws &0 the tops are level with the 2 » 2, and screw the stakes to
Cut wood stakes from 2 x 45 and drive them next to the forms, the forms with 214" deck screws.
at 2-ft. intervals,

240 8 THE COMPLETE PHOTO GUIDE TO HOME REPAIR



Building paper
“hond-breaker”

Remove the 2 » 2 spacers and stucco lath, then lay Lay strips of stucco lath over the bullding-paper

strips of 304 building paper over the patio surface, overlapping bond-breaker, overapping seams by 1°. Keep the lath 17 away
523Ms by &°, t0 create g bond-breaker for the new surface. from forms and the wall. Use aviation snips to cut the stucco
Crease the bullding paper at the edges and comers, making lath (wear heavy gloves when handling metal).

sure the paper extends past the tops of the farms. Make a
small cut in the paper at each comer for easier folding

1

Screed board

Bulld temporary 2 = 2 forms to divide the project into working sections and Mix dry floor-mix concrete with
provide rests for the screed board used to level and smooth the fresh concrete. Make water ina mortar box, blending with
the sections narrow enough that you can reach across the entire section (3-ft_ to 4-ft. a masonry hoe, according to the
sections are comfortatile for most people). Screw the ends of the Z « 25 to the form rmanufacturer's directions, or use 3
boards 5o the tops are level, QoWwear mixer.

eontinued)
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Note: The mixture should be very dry Fill one working section with floor-mix concrete, up to the taps of the forms

wihen prepared so it can be pressad Tamp the concrete thoroughly with a ightwelght tamper o haip force it into the voids
down into the volds in the stucco lath in the lath and into comers, The lightwelght tamper shown above is made fram a
with & tamper. 12" w12 plece of 3" phywood, with a 2 x 4 handle attachad.

Level off the surface of the concrete by cragging a Use a magnesium float to smooth the surface of the
straight 2 = 4 screed board across the top, with the ends concrete, Applying very light pressure, move the float back and
riding on the forms. Move the 2 = 4.in a sawing maotion as you forth in an arching mation, tipping the lead edge up slightly 1o
prograss, creating a level surface and filling any woids in tha avoid gouging the surface,

concrete Ifvoids or hollows remain, add maore concrete and

smgoth it off.

242 0 THE COMPLETE PHOTO GUIDE TO HOME REPAIR



Pour and simooth out the next working section, repeating steps 7 to 5. after Let the concrete dry until pressing

floating this saction, remove the 2 » 2 temporary form between the two sections. Fill the surface with your finger does not

the woid left behind with fresh concrete. Float the fresh concrets with the magnesium leave a mark. Cut contours around all

float until the concrete is simooth and level and blends inta the working section on edges of the subbase with & concrata

each side. Pour-and finish the remaining working sacbons one at a ime, using the adger. Tip the lead edge of the edgar

Same techniques up slighthy to avoid gouging the surface.
Smooth out any marks left by the adger
using a float.

Cover the concrete with sheets of plastic, and cure Trim off the building paper around the sides of the patio
for at least three days (see manufacturer’s directions for using a utility knife, Agohy roofing cemeant to the exposed sides
recommendad curing time). Waight down the edges of the of the patio, using a trowel or putty knife to fill and seal the
sheeting, After curing is compete, remove the plastic and seam betwean the oid and new surfaces, After the roofing
disassamble and remove the forms, cement dries, shovel dirt or ground cover back intd the trench

around the patic
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M sl |J{'up|1' are accustomed 1o IhinLing of
concrete primarily as a utilitarian substance, but
it can also mimic a variety of Hooring types and be a
colorful and bedutiful addition to any room. Whether
your concrete floor is a practical surface for the garage
or an artistic statement of personal style in your dining
room, il should be sealed,

Concrete is a hard and durable building material,
but it is also porous—so it is susceptible to staining.
Many stains can he removed with the proper cleaner,
but sealing and painting prevents oil, grease, and other
staing from penetrating the surface in the first place;
and cleanup is a whole lot easier,

Even after degreasing a concrete Hoor, residual
grease or oils can create serious adhesion problems for
coatings of sealant or paint. To check o see whether
vour {loor has been adequately cleaned, pour a glass
ol w aterant
the water will soak into the surface quickly and evenly,
If the water beads, vou may have to clean it again.

e concrete loor, IF it is n‘:u]!_.' For HL":-L“I:I['-_",

Detergent used in combination with a steam cleaner
can remove si ||]I]{lr" sli iT'lS I:'H."l.!l:,'r ill'l._l'll o L'I(_'.lr'l'_'r ._Il' WNCE.

%
-
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I Sealing Concrete Floors

There are four important reasons o seal your
concrete floor: to protect the Hoor From dirt, oil,
grease, chemicals, and stains; to dust-prool the
surlace; to protect the floor from abrasion and sunlight
L'\i“l.ﬁ”m: .;ll'ld Loy rl_‘|:ll.‘i waler ;'Illl:l |Jrnil.'i;[ II"I[.," |]|](lr |\l‘l:lr1|

freeze-thaw damage.

Tools & Materials »

Acid-tolerant
prump spraver
Alkaline-base
neutralizer
Sealant
i{[l‘l"lh[;‘r H”[“H
Garden hose
with noezle
Acid-tolerant bucket
Eve protection
Paint roller frame

T

[

e |

}

Soft-woven

nFIlL'I' Lover
Paint
HH"L‘r [r..'j:.
Wet vacuum
High:pressure washer
Painthrush
Respirator
Stiff bristle broom
Extension handle
Rubher gloves

———




How to Seal Concrete Floors

Clean and prepare the surface by first sweeping up all Saturate the surface with clean water. The surface
debris. Next, remove all surface muck: mud, wax, and grease. neads to be wet before acid etching. Use this opportunity to
Finalhy, remonve existing paints or coatings. See the chapter on check for any areas wherz water beads up. If water beads on
cleaning concrete for tips on what [0 use o remove a variaty the surface, contaminants still need to be cheanad off with a
of commian stains. suitable cleaner or chemical stripper.

Test your acid-tolerant pump sprayer with water to Add the acid etching contents to the water in the
make sure it releasas a wide, even mist. Once you hawve acid-tolerant purng sprayer (or sprinkiing cany. Follow
the spray nozzle set, check the manufacturer's instructions thie directions (and mixing proportons) specified by the
for the etching solution and fill the pump sprayver with the manufacturer. Use caution.

recommendead amount of water,
eontinued)
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Apply the acid solution. Lising the sprinkling can or
acid-tolerant pump spray unit, @venty apply the diluted acid
sofution over the concrete floor. Do net allow acid solution b
dry &t any time during the etching and cleaning process. Etch
small areas at a time, 10 10 ft or smaller. If there is a slope,
biegin on the low side of the slope and work upward.

Use a stiff bristle broom or scrubber to work the acid
solution into the concrete. Let the acid sit for 5 to 10 minutes,
or as Indicated by the manufactuires’s dirachons A mild
foaming action indicates that the product is working. If no
bubbling or fizzing occurs, it means thers is still grease, o, or
a concrate treatment on the surface that is intarfering. if this
occurs, follow steps 7 to 12 and then clean again.

Once the fizzing has stopped, the acid has finished
reacting with the alkaline concrate surface and formed
pH-neutral salts, Neutralize any remaining acid with an
alkaline-base solution. Put & gallon of water in & 5-gallon
bucket and then stir in an alkaline-base neutralizer, Using a stiff
bristle broom, make sure the concrete surface is compéetely
covened with the solution, Continue to sweep until the fizzing
stops
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Use a garden hose with a pressura nozzle o, ideally, a
pressure washar in conjunction with a stiff bristla broom to
thoroughly rinse the concrete surface Rinse the surface 2to 3
times. Re-apply the acid {repeat Steps 5, &, 7, and 8)



If you have any leftover acid you can make it safe for your
septic system by mixing more alkaline solution in the 5-gallan

bucket and carefully pouring the acid from the spray umnit into
the bucket untll all of the fizzing stops.

Use a wet vacuum to clean up the mess Some sitting acics
and cleaning solutsons can harm ocal vegetation, damage your
drainaga system, and are just plain emdronmentally unfriendly.

Check your local disposal regulations for proper disposal of the
neutralized spent acid.

To check for residue, rub a dark cloth over a small area of

concrete If any white residue appears, continue the rinsing
process. Check for residue again,

Let the concrate dry for at lgast 24 hours and swaep up
dust, dirt, and particles leftover from the acid etching process.
Your concrete should now have the consistency of 120-grit
sandpaper and be abie to accept concreta sealants.

eontinued)
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once etched, clean, and dry, your concrate 15 ready for clear
segler or lgued repelient. Mix the sealer in a Ducket with a stir

tick. Lay paintar’s tape down for & testing patch. Apply sealer
to this area and allow to dry to ensure desired appearance.

Concrete sealers tend to-make the surface shck when wet. Add

an antl-skid additive to-ad with traction, especially on stairs

Use a long-handled paint roller with at least 1" nap to
apply an even coat to the rest of the surface. Do small sections
at a time {@about 2° = 37, Work in one orientation (e.g., north

to south). Avoid lap marks by always maintaining a wet edge,
Do not work the area once the coating has partially dried; this
Colld cause it to lift from the surface.
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Use wide painter’s tape to protect walls and then, using
a good guality 47 -wide Synthetic bnste paintbrush, coat the
perimeter with seale

Allow surface to dry according to the manufacturer's
instructions, usually & to 12 hours minimum: Than apply a
sacond coat in the opposite direction to the first coat, s if tha
first coat was north to south, the second coat should be east
to west



I | Painting Concrete Floors

his book includes twao WHYS ol |‘uljlt!ir1g 1w

Hoors on top of concrete. But sometimes it
_||.|.\,"‘\| .H‘ii'lrl I]r{“":il'gil 4] d[]fl o MW |;E]| er. \]ﬂ}'l]{:‘ l'!."l:ll..lr
basement ceiling is alréady low, and vou need to
preserve as much headroom as possible. Or mayhe
vou don't use the space often enough to justify a
full makeover.

To give concrete flooring a facelift, nothing is
simpler than paint. You can protect the surface from
dirt and stains with a clear sealer, give it a translucent
color wash, or cover it with an opaque Hoor paint. Just
make sure the surface is clean, dry, level, smooth, and
free of any grease orwasx,

Before you choose a surface treatment for your

concrete floor, do some browsing. Try your local
library, the Web, and building supply and paint stores.

Onece vou find the
will help you create it

ook }'HLIIH‘.“ :tilh‘.l'1 the directions here

Basements seldom have udt‘quul[' ventilation for
working with paint. Set up fans to keep the air moving.
” vour concmtie ”I"IE.“" i%0on a ]ﬂ'l'rll.']'l ar garage, _ill‘il |Il‘a.l'l-"f'

the doors open.

Tools & Materials »

Bleach solution
Cleaning supplies
Electric Fan(s)
Eye protection
Mylon paint brush

Nylon-bristle brush
Paint roller and tray
Patching compound
Roller extension handle
Rubber gloves
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. How to Paint Concrete Floors

Concrete floors can hold paint made for them, but first the Rinse the surface well with clean water and let it dry,
concrete must De clean and dny, Sweep, vacuum, and mop the

floor thoroughty To remove any stains, scrub the floor with

solution of 1 part bleach o 3 parts water, Wear eye protection

and rubber gloves,

Following the manufacturer's directions, use a concrete Test the absorption of the concrete by sprinkling some

patching compound Lo repair amy cracks. Make sure the floor water on the floor, If the water is absorbed quickly, paint will

surface does not flake or crumble anywhere, probably bond well. If it beads up, you should probably use the
acid etching method shown an pages 245 to 247, After etching,
let the floor dry at least overmight.
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If you expect to use more than one container of paint, Using a nylon brush, such as a 2¥-inch sash brush, cut in
open them all and mix therm togather for a uniferm color You the sides and corners with primer. This creates a sham, clean
do not nead tothin a paint for use ona oo One exception is adge. Start this way for the top coat a3 well.

if you use a sprayer that requires thinned paint.

Using a roller pad with the nap length recommended by the with a clean roller pad, apply the rst top coat, Make the

manufacturer, apply a primer coat to the surface, Start at the top coat evan but not too thick, then lat it dry for 24 hours, If
cormer farthest away from the doorn, and back up as you work you choose to add another top coat, work the rolker in anather
Allowy the primer to dry for at least 8 hours, direction to cover amy thin spots, Let the  nal coat dry another

day before you walk on it
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s
before vou begin any repair work, Accurately
idlentifying the nature and cause of the damage is

WL li.’illll,'ll-_"{"il |ZITFI'.'L .-II!l.I |1|[Ii'|{ Structures Cl[l.‘il"l'\

an important step before choosing the best solution
|I"l' [hl:,' [m:rhln:_‘m ._H“.I |]|‘L:".'I:,':|'I1il'!g th" l]rl'll:IIL"lT'l"i 1Ir|]rl1
recurring in the future.

Lowk for obvious clues, like overgrown tree
roots, or damaged gutters that let water drain onto
masonry surfaces. Also check the slope of the adjacent
landscape; it may need to be regraded to direct water
away from a brick or block wall. Water is the most
common cause of problems, but major cracks that
recur can be a sign of serious structural problems that
should be examined by an engineer.

| Identifying Brick & Block Problems

Repairs fall when the original source of the problem is mot
eliminated prior to making the repair, When a concrete patch
saparates, for example, it means that the opposing stresses
causing the crack are stll at work on the structure, Find and
correct the cause (often a failing subbase or stress from water
or freezing and thawing), than redo the repair.

] Types of Brick & Block Problems

Deteriorated mortar joints are common problems in brick
and block structures—martar is softar than most bricks or
hlocks and is maore prone to damage. Detenoration is not
always visitle, 50 probe surrounding joints with a screwedriver
o s2a if they are sound
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Major structural damage, like the damage to this brick
porch, usually requines remdoval of the existing structure,
improvarmants to the subbase, and reconstruction of the
structure, Projects of this nature should only be attempted by
professional masons



Damage to concrete blocks often rasults from repeated
freezing and thawing of moisture trapped In the wall or in the
biocks themselves. Instead of replacing the whole block, chip
out the face of the block and replacing it with & concrete paver
with the same dimensions as the face of the block (pages

258 10 2590,

spalling occurs when freezing water or other forces cause
enaugh directional pressure to fracture & brick. The Dast
Lolution i5 1o replace the antire brick (pages 256 1o 257) while
eliminating the source of the pressure, if possible. Tio: Chip off
a plece of the damaged brick to Lse 85 a color refarence when
looking for & replacement.

Damaged mortar caps on chimneys allow water into the
flue area, where it can damage the chimney and even the
roof ar interior walls. small-scale damage (top photo) can be
patched with fire-rated silicone caulk, If damage is extensive
ibottom photol, repair or replace the mortar cap.

Stains and discoloration can be caused by external sources
of by minerals leeching to the surface from within the brick or
block {called efflorescance). If the stain does not wash away
aasity with water, Use a cleaning solution.

|"'\.r|'.r|r|r|I.:'ru||r-. B 253



T e most common brick and block wall repair is
tuck-pointing, the process of replacing failed
mortar joints with fresh mortar. Tuck-pointing is a
highly uselul repair technigue for any homeowner. It
can be used o repair walls, chimneys, brick veneer,
or any other structure where the bricks or hlocks are
bonded with mortar.

Minor cosmetic repairs can be attempted on any
type of wall, from free-standing garden walls to block
foundations. Filling minor cracks with caulk or repair
compound, and patching popouts or chips are good
examples of minor repairs. Consult a professional
betore attempting any major repairs, like replacing
brick or blocks, or rebuilding a structure—especially if
vou are dealing with a load-bearing structure.
Basement walls are a frequent trouble area for

homecwners. Constant moisture and stress created
by ground contact can cause leaks, bowing, and paint
failure, Small leaks and cracks can be patched with

hydraulic cement. Masonry-based waterprooling
products can be applied to give deteriorated walls a fresh

S| Repairing Brick & Block Walls

appearance. Persistent moisture problems are most often
caused by improper grading of soil around the foundation
or a ma“'unn‘ljnning L!n-wr;:-ipnui and puticr system,

Note: The repairs shown in this section feature brick
:irr.:]' f?“l')ﬂ.'k :ll-'””.\. T:II?[? S tHe J'E‘('Fmr'qu{;'\' J”l.r-].' hﬂ' ”::'E."d j;’]l'
other brick and block structures.

! Tools & Materials »

Raking tool Drvill with masonry
Mortar hawk disc and bit
Tuck-pointer Stiff-bristle brush
Jointing tonl Mortar

Bricklayers hammer  Gravel

Mason's trowel
Masan's or
stone chisel

Scrap of metal flashing
Conerete Fortifier
Replacement bricks

or blocks

Pointing trowel

Make timely repairs to brick and block structures. Tuck-pointing deteriorated martar joints is a common repair that, like
cther types of repair, improves the appearance of the structure or surface and helps prevent further damage.
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" How to Tuck-point Mortar Joints

Clean out loose or deteriorated mortar 1o a depth of

W o 4" Use a mortar raking tood (top) first, then switch to

a masonny chisel and a hammer (bottom) if the mortar is
stubborn. Clear away all loose debrs, and dampen the surface
with water hefore applying fresh mortar

Apply the first layer of mortar into the vartical joints by
SCO0RINE mortar onto the back of a tuck-pointar, and pressing
it into the joint. Work from the top downward,

Mortar hawlk

Mix the mortar, adding concrete fortifier; add tint if
necessary. Load mortar onte a mortar hawk, then push it

into the horizontal joints with a tuck-pointer. Apply mortar in

% "-thick layers, and let each layver dry for 30 minutes before
applying another, Fill the joints until the martar is flush with tha
face of the brick or biock,

After the final layer of mortar is applied, smooth the
joints with a jointing tool that matches the poofile of the old
mortar joints. Tool the harizontal joints first. Let the mortar
dry until it is crumbly, then brush off the excess mortar with a
Stiff-Dristhe Drush.
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" How to Replace a Damaged Brick

Score the damaged brick so it will break apart more easily Use a mason's chisel and hammer to break apart the
for removal: use a drill with a masonry-cutting disc to score damaged brick along the scored ines. Rap sharply on

lines along the surface of the brick and in the mortar joints the chisel with the hammer, being careful not 1o damage
surrounding the brick surrounding bncks. Tip: Save fragments to use a5 a color

reference when you shap for replacement bricks,

Chisel out any remaining mortar in the cavity, then brush Mix the mortar for the repair, adding concrete fortifier

out debris with a stiff-bristle or wire brush to create a clean to the mixture, and tint if reeded to match old martar. Use
surface for the new mortar, Rinse the surface of the repair area a painting trowel to apphy a 1°-thick layer of mortar at the
With watar, bottom and sides of the cavity
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Dampen the replacement brick slightly, then apply mortar Scrape away excess mortar with a masonry trowel,

o the ends and top of the brick. Fit the brick into the cawity then smoath the joints with a jeinting tool that matchas the
and rap it with the handle of the trowel until the face is flush profile of the surrounding mortar jaints, Let the mortar set until
with the surrounding bricks. If needed, press additional mortar crumbly, thern brush the jaints 1o remove excess mortar

into the joints with a pointing trowel.

I‘ Tips for Removing & Replacing Several Bricks »

For walls with extensive damage, remaove bricks from For walls with internal damaged areas, remove only
the 1op down, one rowe at a timea, until the entire damagad the damaged saction, keeping the upper |ayers intact

area is removed. Replace bricks using the technigues if they are in good condition. Do not remaowve mare than
shown abowve and in the section on building with Grick four adjacent bricks in one area—if the damaged area is
and block. Caution: Do nat dismantle load-bearing brick larger, it will requine temporary sUpport, which is-a job for
structures like foundation walls—consult a professional a professicnal mason,

mason for thase regairs,
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" How to Reface a Damaged Concrete Block

Drill several holes into the face of the detericrated block at
the cores thollow spots) of the block using a drill and masonry
hit. Wiear protective eye covering when drilling or breaking
apart concrate,

Use a stone chisel to carefully chip out a 2"-desp recass in
the web areas. Mark and score cutting lines 2* back from the
biock face, then chisel away the block in the recess area. Avoid
deepening the recess more than 2" because the remaining
web sections provide a bonding surface for the concrate paver
that will be installed to replace the face of the concrete block,
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Using the holes as starting points, chip away the face of
the block over the core areas, using a chisel and hammer. Be
caraful not to damage surrounding blocks and try to leave the
block face intact in front of the solid web areas,

Mix mortar, then apply a 1°-thick lzyer to the sides and
bottom of the opening, to the webs, and to the top edge

and web locations on the paver (Lse an 8 « 16" paver to fit
standard blocks), Press the paver into the cavity, flush with the
surrounding blocks. Add mortar to the joints if needed, then
prop a 2 = 4 against the paver until the mortar sets. Finish the
joints with a jointing tool,



" How to Reinforce a Section of Refaced Blocks

Reinforce repair areas spanning two or more adjacent block Prepare a thin mortar mix mace from 1 part gravil and
faces. Start by drilling & few holes in a small area over a cora in 2 parts dry mortar, then add water, The mixture should be

the Dlock located directly abowve the repair area. Chip out tha thin enough to pour easily, but not soupy, Note: Adding smail
biock face betwesn the holes with a cold chisel. amounts of graval increases the strength of the mortar and
increases the yeld of the batch,

Pour the mortar/gravel mixture into the hole above Patch the hole above the repair area by using a pointing
the repair area, using a piece of metal flashing as a funnel, trovvel o fill the hole with plain mortar mix, Smoath the surface
Continue mixing and flling the hola until it will not accept amy with the pointing trowel, When the mortar resists finger

more mortar, The mortar will dry to form a reinforcing column prassure, finish the joint below tha patch with a jointing tool
that is honded to the backs of the pavers used to reface

the Dipcks.
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| Cleaning & Painting Brick & Block

Clu'r.'l-; brick and block suraces .!|1r1u:|||§.- and
remove stains or discoloration, Most problems are
easy o correct if they are treated in a timely fashion,
Regular maintenance will help brick and block
structures remain attractive and durable for a long
time. Refer to the information below for cleaning tips
that address specilic staining problems,

Yainted brick and block structures can he
spruced up by applying a fresh coat of paint. As
with any other painting job, thorough surface
preparation and a quality primer are critical to a
successful outcome.

Many stains can be removed easily, using a
commercial brick and block detergent, available at
home centers. but remember

*  Always test cleaning solutions on a small
inconspicuous part of the surface and evaluate
the results

L H”llll: L'l'll'h'li'i.'ﬂl?‘\' i'l.'l“.l II'H:Ir E}”Il(:‘i |'|'|ri:|' |]L"
harmful. Be sure to follow manufacturer's
f‘i.ﬁlll:'!'.ﬁ' ?ll'l{l [ 451 rL:{'nmllu‘iui.lli::li:i. Ill.l1.'rl.,':|r
protective clothing.

o Soak the surface to be cleaned with water belore
vou apply any solutions. This keeps solutions

Use a pressure washer to clean large brick and block

> structures. Pressure washers can be rented from most rental
thoroughly after cleaning to wash off any centers. Be sure to obtain detailed oparating and safety
remaining cleaning solution, instructions from the rental agent.

from soaking in too quickly. Rinse the surface

I‘ Solvent Solutions for Common Brick & Block Blemishes »

#  Epg splatter; Dissaive axalic acid crystals in water, fallowing manufacturar's instructons, in & nonmetallic container.
Brush onto the surface,

= Efflorescence: Scrub surface with a stiff-bristhed Brush. Use a household cleaning selution for surfaces with
heawy accumulation,

* ron stains: Spray or brush a solution of oxalic acid crystals dissohved inwatern, following manufactures’s instructions.
Apply directly to the stain,

*  |yy: Cutwines away from the surface (do not pull them off], Let remaining stems dry up, then scrub them off with a
stiff-bristied brush and househokd cleaning solution.

« Uil Apply a paste made of mineral spirits and an inert material ke sawdust,

*  Paint stains: Remove new paint with a solution of tisodium phosphate (TSP and water, following manufacturer's
mixing instructions Cid paint can wsually be removed with heawy scrubbing or sandblasting

«  Plant growth: Use weed killer according to manufacturer's directions

+  Smoke stains: Scrub surface with household cleanser containing bleach, or use a mixture of ammania and water
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I‘ Tips for Cleaning Brick & Block Surfaces »

- [ iw M e
Mix a paste made from cleaning Use a nylon scraper or a thin block mask off windows, siding,
solvents (chart, opposite pagea) and of wood to remove spifled mortar decorative millwark, and ather
talcumn or flour, Apply paste diractly that has hardenad. Aviid using exposed nonmasonry surfaces
to stain, ket it dry, then scrape it off metal scrapers, which can damage before cleaning brick and block.
with & wiryl or plastic scraper. masonry surfaces, Careful masking is essential if you

are using harsh cleaning chemicals,
such as muriatic acid,

|| Tips for Painting Masonry »

i
L !

el e o e R

Clean mortar joints, using a drill with & wire wheel Apply masonry primer before repainting brick or biock

attachment before applyving paint. Scrub off locse paint, dirt, walls, Prirmer Relps eliminate stains and prevent proolems
mildew, and mineral deposits 5o the paint will bond batter, such as efflorescence.
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2| Repairing a Firebox

M STy |'||'-.f'p|;u'1=.-. are huil according Lo strict or chimney and should be |'t'|‘.lur|t'd [ir i |:n|'+:n!'q'ﬁ.l.iur|:||.
specifications designed to maximize heating But you can fix most minor problems yourself,
‘.".Fil"il_'r'll,,':l.. ?‘\'ll'll.ll\.i.' L""l.’lrl.“:‘il‘f[ll'l,_ .H|'||.| ||.Il|.|1|'l:' a'l”. 'i;ll‘l."!!.. |JrL|1."it]i.'t| Vi LS i]l'll'l.' I|1.Jli.‘ri;||=.\: I‘.tl:_'d |'|:|r |.||'L:]':l|i|l'l"h.
['he internal chamber where the fire burns, known as Some refractory mortars are sold premived so it is not
1I'H..," |:|r[.,"|3ll'|'\_ is |'|'|.'ddﬂ_' 'I.'.'i|F'| |'|L':|I-I'i_‘hi.*c|,:|r1[ |"||'L:|Jri|;_'k .,IIIILI |'H..,"I.._'(,:.\,"\.'.‘ii|r:|. L .,i(F(,l waler, Hrjﬁ'lliil.'ll.ﬁ,".'ﬁ_'f I“'i_ll:ll.ll:! LA RIE] ‘iL"I!._'L'L.\,
a special mortar that can withstand extremely high make sure it is rated for use with fire brick.

temperatures. For added heat resistance, mortar joints
in Arebrick construction are smaller than with other
types ol brick, usually 4" to 4" thick.

[he firebox reflects the fire's heat into the room, Tnﬂls & Mﬂtﬁﬂals 3
and it insulates the surrounding structure from the
high temperatures that can cause damage. Therefore, Shop light Masonry or stone chisel
in addition to having yvour freplace and chimney Mirror Mason's trowel
inspected and cleaned regularly, it's a good idea to Flashlight Jointing tool
check the firebox for crumbling mortar joints and Stiff-bristle brush Fireplace cleaner
loose, cracked, or -;'|'|'l'|‘.-|‘u'cf hricks. Sponge Firehrick

Signs of severe damage or wear in the firehox may Serewdriver Refractory mortar

indicate serious pmh ems elsewhere in the ﬁrvpt.u;r

A masonry fireplace is a treasured feature in many homes. Most fireplaces are constructed with saveral different materials,
including two or more types of brick and maortarn, concrete, concrate block, metal, and fireclay. Routine maintenance is essential to
the efficiency and longevity of your fireplace, as well as to the safety of your home
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How to Inspect & Repair a Firebox

Begin your inspection by cleaning the fireplace tharoughly.
If the bricks and maortar joints are not clearly visible, use a
fireplace cleaner and a stif-brstle brush o remove the soot
and cregsote bulldup. Use & shop [eht and rmirror 1o view the
upper areas of the firebox and the damper opening.

Using a flashlight, inspect the bricks and maortar in the
firetax. Check for lodse martar by lightly scraping the joints
Wwith a screvwdriver. Look tor cracks and feel around for any
Inose bricks

Remove any loose or damaged bricks, and scrape off the
ald mortar, wsing a masonry or stone chisel. Clean the edges
of the surrounding brick with a stiff-bristie brush, If you need
replacement bricks, bring an ariginal one to a fireplace or brick
supplier to be sure ywou get a parfact match,

Apply refractory mortar to the new bricks, following the
mortar manufacturers-directions. Gently slide the bricks into
place untl they are fiush with the surrounding bricks. Scrape
off excess mortar with a trowel. Use a jointing tool to tool the
maortar joints
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| Repairing Stonework

amage to stonework is typically caused by [rost

heave, erosion or deterioration of mortar, or by
stones Il'l.‘“ I‘I;I:'I.'L'. \'I.l':lrl'\[_'l'.l el ”1‘ F]‘En:l:l:,'l'.'. I}r'}".‘r‘(”“' "u'l..ﬂll:"i
are more susceptible to erosion and popping, while
maortared walls develop cracks that admit water, which
can freeze and cavse further damage.

Inspect stone structures onee a vear lor signs of
damage and deterioration. Replacing a stone or repointing
crumbling mortar now will save vou work in the long mun.

A leaning stone column or wall probably suffers
from erosion or foundation problems, and can be
dangerous if neglected. I you have the time, you can
tear down and rebuild dry-laid structures, but mortared
structures with excessive lean need professional help.

Tools & Materials »

Maul Muortar bag

Chisel Masonry chisels

Camera Wood shims

Shovel Carpet-covered 2 x4

Hind tamper Chalk

Level Compactible gravel

Batter pauge Replacement stones

Stiff-bristle hrush Type M maortar

Trowels for mixing  Mortar tint S —
and pointing satting, erosion, or seasonal freeze-thaw cycles. Make the

necessary repairs before the problem migrates 1o other argas.

|| Tips for Replacing Popped Stones »

Return a popped stone to its original position. Use a 2 = 4 covered with carpet to avoid damaging

If other stanes have settled in its place, drive shims the stone when hammering it into place. After hammering,
between neighboring stones to make room for the make sure a replacement stone hasn't damaged or
popped stone, Be careful not to wedge too far dislodged the adjoining stones.
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How to Rebuild a Dry-stone Wall Section

Before you start, study the wall and determine how much of
it neads to be rebuilt. Plan to dismantla the wall in & V" shaps,
centerad on the damaged section. Mumber each stane and
mark its orientabon with chalk 50 vou can rebuikd & following
the original design. Tio: Photograph the wall, making sure the
markings are visibie,

Rebuild the wall, one course at & time, UsINg replacemeant
stones onhywhan necessary, Start each course at the ends
and work toward the center. On thick walls, sat the face
stones first, then fill in the center with smaller stones. Check
your work with a level, and use a batter gauge to maintain
the batter of the wall. If your capstones wera mortared, re-lay
them in fresh mortar, Wash off the chalk with water and a
stiff-bristle brush,

Capstones are often set in a mortar bed atop the last
course of stone. ¥ou may nead 1o chip out the mortar with a
maul and chisel to remove the capstones. Remove the marked
stones, taking care to check the overall stability of the wall as
Wou work.

I. Tip»

If you're rebullding because of erosion, diz a
tranch at least & deap under the damaged area, and
fill it with compactible gravel. Tamp the gravel with a
hand tamper. This will improve drainage and prevent
Water from washing soil oLt from bensath the wall.
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_ Tips for Repairing Mortared Stone Walls »

Tint mortar for repair work =o it blends with the
existing mortar, Mix several samples of mortar, adding a
different amount of tint to each, and allow them to dry
thoroughly. Compare each sample to the old mortar, and
choosa the closast match.

How to Repoint Mortar Joints

Use a mortar bag to restore weathered and damaged
mortar joints over an entire structure. Remove loose
mortar (see below) and clean all surfaces with 3
stiff-brstle brush and water, Dampen the joints before
tuck-pointing, and cover all of the jodnts, smoathing and
brushing as necessary,

Carefully rake out cracked and crumbling mortar,
stopping when you reach sofid mortar. Rermeve loose mortar
and debris with a stifi-bristle brush. Tig: Rake the foints with a
chisel and mall, or make your own raking toal by placing an
ol screwdnivar in @ vice and bending the shaft about 457
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Mix type M mortar, then dampen the repair surfaces with
clean water, Working from the top down, pack mortar into the
crayices, using a painting trowel. Smooth the mortar when

it has set up encugh to resist light finger pressure, Remaove
axCess mortar with a stifi-bristla brush



" How to Replace a Stone in a Mortared Wall

Remove the damaged stone by chisaling out the
surrounding martar, using & masoenry chisal ar a moditied
screwdriver (oppasite page). Drive the chisel toward the
damaged stone to avoid harming neighbonng stones. Once the
store 15 out, chisal the surfaces insida the cavity as smoath

as possibie.

Dry-fit the replacement stone. The stone should be stable
in the cavity and blend with the rest of the wall, You can mark
the stone with chalk and cut it o fit, but excessie cUtting will
result in 8 conspicLEous repair,

Brush out the cavity to remove Inose mortar and debiris. Test
the surraunding mortar, and chisel or scrape Gut any mortar
that isn't firmly bonded.

Mist the stone and cavity lightly, than apply type h mortar
around the inside of the cavity, using a trowel, Butter all mating
sides of the replacement stone. Insert the stone and wiggle it
forcefully to remove any air pockets, Lise a pointing trowel to
pack the mortar solidly around the stone. Smooth the martar
when it has set up.
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| Replacing Flagstone

( ivm'r}ﬂ maintenance on stone flewsrs can be a litte

trickier than with other patio surfaces. Because Tools & Materials »

stone is a natural material, and often Paris, it can be

difficult to clean and can also react adversely to many Cold chisels Supplies for
common cleaning agents. Stone chisel mixing mortar

Replacing a damaged stone presents the Hammer Mason's trowel
challenges of finding o new piece that matches the Shap vacuum Straightedge or level
look of the patio, as well as cutting the replacement Replacement stone Grout bag

to fit. Extra care taken when working with stone is
always well rewarded by the uncommon heauty of
the material,

When it comes to cleaning stone, start with
the gentlest treatment—water and a natral or
synthetic fiber hrush (never metal), IF that won't
do the job, consult your stone supplier for cleaning
recommendations. All stone is different, and the
people who work with vour particular varieties should
lnow it best, Be warned that some cleaners can stain
some stones, Mever use acid-based solutions on any
stome. After your patio has been thoroughly cleaned,
consider sealing the surface to protect against stains
and water intrusion, using a sealer recommended by
your supplier.

Replacing a damaged flagstone in o sandset patio
is an easy project that just takes some patience. If
you're replacing a large stone that has split in two,
you may be able to reuse it by shaping the edges of
the broken pieces to look like individual stones. To
keep a mortared stone Hoor in top condition, replace

Replace a sandset flagstone by ifting out the damaged

any loose, cracked, or deteriorated mortar joints, 1." stone, leveling and tamping the sand bed, 2nd Setiing in @ new
replace a damaged mortared stone, complete all of the stone and repacking the sand joints. Trim and drass the new
steps shown here. stone as needed,

" How to Replace a Mortared Flagstone

STEP 1. REMOVE THE MORTAR

1. Using acold chisel or stone chisel and
hammer,carefully chip out the mortar
surrounding the damaged stone. Point the
chisel away from neizhboring stones to prevent
damaging them.

Note: If you're simply removing damaged mortar,

direct the chisel into the mortar only, Stop chiseling once Chisel out the mortar around the damaged stone, being
il lewise morlar is rentoved, careful not to strike surrounding stones.
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STEP 2. REMOVE THE DAMAGED STONE STEP 3: FIT THE NEW STONE

1. Working carefully to avoid cracking neighboring 1. Position the replacement stone over the
stones or mortar, break up the damaged stone cavity, and mark any cuts needed to fit it. When
with a hammer and chisel. Direct the chisel into the new stone is installed, the size of the mortar
the damaged stone and away from healthy areas. joints should roughly match the surrounding joints
Strike sharply, but avoid heavy blows that shake for an inconspicuous repair,
the general patio surface. 2. Trim and/or dress the new stone as needed.

2. Once the stone is removed, chisel out the 3. Test-fit the new stone in the cavity, Make sure
remaining mortar bed, using the same care to the cavity is deep enough to accommodate a new
prevent further damage. L4a"-thick mortar bed so the replacement stone will

sit level with the surrounding stones.

STEP 4: SET THE NEW STONE

1. Vacuum the cavity thoroughly with a shop vacuum
to remove all dust and debris.

2. Mix a batch of mortar, using the same type used
on the original installation. Mist the cavity with
water, then spread an even laver of mortar, about
¥" thick, using a small mason’s trowel,

3. Set the replacement stone and press down
hirmly to bed it into the mortar. Check with a
straightedge to make sure the stone is roughly
level with the neighboring surfaces, Make any
necessary adjustments to level the stone. Let the
maortar dry For at least 24 hours,

4. Mix a batch of mortar for the new mortar joints.
If desired, add tint to match the old mortar.

( Experiment with small sample batches of mortar
and tint and let them dry to determine the best
formula.) Mist the empty joints around the

Break up and remove the damaged stone in pieces, then replacement stone, then Al and shape the joints.
clean cut the old mortar bed.

Mark the replacement stone so it will fit into the cavity with Set a straightedge across the top of the new stone to make
the proper spacing for mortar joints. sure it is even with the neighboring stones.
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T“ Clean ||'||.1' |'|'ir|.!'il:"'|r'!|' .:]l'ld sion I:.ILII":HI;\. Hl"'rlill.'[‘:"i
around the outside of vour home, there is nothing
1|'|u|. '-.'.'Hrk!‘- |ld‘i| Cr or more: "I.FI:_"E'“'I.'L"I} |h;|r1 i |}|':'n"il|r|:'
washer. A typical residential-grade unit can be as
much as 50 times more |1r11.ﬂ_'|'1'|i| than a standard
garden hose, while using up to 80% less water.

A pressure washer comprises an engine to
generate power, a pump to force water supplied from a
garden hose through a high-pressure hose, and a nozele
to accelerate the water stream leay ing the system. This
results ina high-pressure water jet ranging from 300 to
4000 PSI (pounds per square inch).

But P51 only does not account tor a pressure
washers cleaning power. Gallons per minute (GPM)
dictates the spray’s ability to rinse away loosened dint
and grime from the area; a pressure washer with a higher
GPM ¢
l:.'ll'-“‘lil'lg ‘Il'-:iIJIu] '!.'l.ll.“' '”I‘J[LI“I”' |\|1 WTNE, A |!rl'!i!il||‘{' 'ﬁ':lhl"l-l"l'
arpund 2500 PSI and 2.5 GPM is more than sufficient.

Pressure washing is uite .\;i|n|:l|n‘: firmly SIS

eans faster than a lower-flow unit. For general

the spray wand with both hands, depress the trigger
.”“,I TN 'l'll_' "“f.fll.,' AU TOSS IIH_' H-llr!l?ll'[.,' N I"H..," ('ll:,'.,l“[:d.
Although different surfaces require different spray
patterns and pressure settings, it is not difficult

to determine the appropriate cleaning approach

lor cach project. The nozele is adjustuble—from a
low-pressure, wide-fan spray for general cleaning
and rinsing, 1o a narrow, intense stream for stubborn

I‘ Pressure Washer Safety »

«  Always wear eye protection.

=  [Jonolwear open-toed shoes,

«  Make sure the unit is on a stable surface and the
cieaning area has adequate slopes and drainage
to prevent puddles,

«  Assume a solid stance, and firmby grasp the
Spray gun with both hands 1o avoid injury if the
Eun kicks back,

«  Always keep the high-pressurg hose connected
to both the pump and the spray gun while the
SYSUEIT 15 pressurized.

*  Never aim the nozzle at peoplie or animals—the
high-pressung stream of water can cause
serious injuny.
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W | Pressure Washing Masonry & Stonework

stains. But the easiest way to control the cleaning is to
simply adjust the distance between the nozzle and the

.‘illrr.']l:'l.‘—ll'lll'l.'[‘ lFII?" |1I'J:-".'.".|I!" |3411'Li K%} r('illlli'l' !I‘H.' 1\|Il'l.‘.‘|-hlll'l.‘;

move the noxzle closer to intensify it.
I-f: ﬁllL'l.'l:_"Hﬁllllllll. I.'lL':lr'l 1Y |'||.|.?';|:"'|r}' ar stone

surface using a pressure washer, follow these tips:

*  When cleaning a new surface, start in an
inconspicunus area, with o wide spray pattern
and the nozle 4- 1o 5-ft. from the surface. Move

closer to the surface until the desired effect
is achieved.

*  Keep the nozle in constant motion, spraying at
a steady speed with long, even strokes to ensure
consistent results.

¢ Naintain a consistent distance between the nozele
and the cleaning surface.

*  When ¢leaning heavily soiled or stained surfaces,
use cleaning detergents formulated for pressure
'|'L-'J!|-h|..,'|"i. .'\l“'.l:h'h |'i|'|.'i1." 1|'|L" .‘il.“'r.“."' hL‘1I( e
applying the detergent. On vertical surfaces,
..Il]l:ll'!r :|l‘l(:r'L_l,L‘l1l Fr“rT'l }'H]"ﬂ"'l Loy !EFFL ..'II'H.l rill:ﬂ'
from top to bhottom. Always follow the detergent
manulacturer's directions,

®  After pressure washing, always seal the surface

with an £i|3'ji'ﬂ.l|?rilltl'.‘ surface sealer e, conerete

sealer for cement driveways), following the
product manufacturer’s instructions,




I‘ Tips for Pressure Washing Masonry & Stonework »

Always keep the nozzle In motion, spraying ata Hold the spray wand so that the nozzle distnbutes
steady speed and using long, even strokes. Take multiple the spray pattem across the surface evenly. Holding the
passes over heavily solled areas. Take care not to dwell noZzle at too [ow an angle can cause an Uneven spray
an one spat for (00 long, especially when using narrow, pattern, resulting in “zebra striping.” Also, maintain a
high-preasure spray pattems consistent distance betweaan the nozzle and the cleaning

surface to ensure consistent results and help fiush dirt
and debris from the area.

Work in identifiable sections, such as the area To prevent streaks on vertical surfaces, always begin
hetwean the expansion joints in concrate. If there pressUre washing o apphving cleaning detergent at the
i5 a slope, work downhill to promote drainage and bottom of the surface, then work upward. When rinsing,
help flush away dirt and debris Wet entire surface to start at the top and work downward—agravity will help the
prevent streaking. clean water flush away dirt, debris, and detergent residue.
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miterials are asphalt and concrete. Both are
||.‘iL"[|.. j]liT'|1:l?‘\'1 il'||.|.'li.:|"|?||'|gl"i|h‘i:r'l ||1rHL|}_',h|]|I| ll'l'_' l:_'“l.llllr}'
in cold and hot climates. But there are some basic
differences. Concrete generally costs more to install
and asphalt generally costs more to maintain as the
years go by, And, concrete doesn't always perform
well in cold areas. It's susceptible to damage from
the frecze-and-thaw cvele and it can be damaged by
exposure to road salt. Asphalt, on the other hand,
doesn’t always perform well in hot climates, It absorbs
a lot of heat from the sun and tends to stay soft during
very hot periods. And, of course, when the surface 15
soft, it can wear more quickly.

B | Repairing an Asphalt Driveway

Asphalt layer

A typical asphalt driveway 15 formed by pouring and
compressing a layer of hot asphalt aver a subbase of
compacted gravel.

How to Repair an Asphalt Driveway

Carefully inspect the asphalt surface for any oil and
grease stains, Then remove them with driveway cleaner or
housahokd detergent. Scrub the cleaner into the surface with a
soft brush and rinse the area clean with a garden hose, Repeat
until the stain is gone. I using driveway cleaner, wear the
recommendead safiety aquipmeant
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Once the stains are removed, thoroughly rinse the entire
driveway with a garden hose and nozzle. The goal is to wash
away amy debris and to remove the dust and dirt from the
surface cracks



Repair the small cracks first. Chip out any loose debis with Place asphalt patching compound in the holes with &

a cold chisal and hammer, Then <lean out all debns with a wire small trowel. Overfill the hale so the patch material i5 abolt 1%°
brush. Remcve all the dust with a shop vacuum. A crevice tool highar than the surrounding asphalt surface.

an the end of the hose will do the best job.

Compact the patch material with a small plece of 2 = 4, Finish the patch by covering it with a piece of 2 = & and
Tamp the board up and down with your hand, or strike the striking it with a hammer or mallet. Work back and forth across
hoard with a hammer, Keep wiorking until you can't comprass the board to srmooth out the entire patch and make it flush to
the patch any more, the surrgunding surface

eontinued)
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On narrower patches, the compound can be smoothed
with & small trowel. Just move the tool across the surounding
surface and then cver the patch. This should fiatten the patch,
Finish up by compressing the compound by pushing it down
with the trowel

Prepare larger potholes by undercutting the edges with a
cold chisel and a hammer. Then, remove all the debeis and fll
the hole with cold-patch asphalt mix. Waorking directly from
the bag, fill the hole about 1 in. higher than the surrounding
surface Then compact it with a 2 = 4, as before.

One great way to compress cold-patch asphalt is (o
cover the patch with a piece of plywood. Then, drive your car
anto the phywood and stop when one tire is cantered on the
panel. Wait a feww minutes, then move the car back and forth a
fawy fimas:
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Once the hole patching is done, fill the routine cracks iless
than 14" wide) with asphalt crack filler This material comes in
a caulk tube, which makes it vary easy to apply Just clean the
crack with a wire brush and a vacuum, then squeeze the filler
into the crack



After the crack filler has cured for about 10 or 15 minutes, Driveway sealer should always be mixed thoroughly

smoath it out with a putty knife as you force the filler down before use. Take a 2w stir stick that's about 30 in. long and stir
into e crack. If this creates small depressions, fill these witha the sealer until it has a uniform consistency. PoLr oLt enough
second application of filler, to cover a strip across the drivetway that's about 3-ft. or

4-ft. wide.

spread the sealer with the sgueeges sice of the application Flip the squeegee over to the brush side and smooth out
brush. Try to keep this coat as uniform as possible, Work the lap marks and other imegularities that were left from the
the sealer into the small cracks and pull it gently over the application coat. Work at right angles to the first pass

hig patches

|I' XLErr | i."| YILrs
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2 | Maintaining a Deck

| I!:‘il:“'l'[ '!,'n:llll‘ l]l"l'L RIS {'..Il:.'l'l :'.'I.":IF. nl‘li]i“.'l' |1:l['|.‘1't1' (A1
rusting hardware or fasteners, and apply fresh finish
1” |Jrl"rt'r1|! 'l'lill.l."l' Ll:l[]'l-iz_:'\.('.

Look carefully for areas that show signs of
QIJITHIHL'. lﬁﬂlllill.:[.,' ar r&'i“llﬂfﬂ_ﬂ: [.,l;l.l'l'ldg‘_"d 'L'.'I:H:II:,I A5 SCHITY
as possible (pages 278 10 279,

Restore an older, weathered deck to the
ariginal wood color with a deck-brightening
solution. Brighteners are available at any home
improvement store.

Tools & Materials »

Flashlight Eve protection

Awl or serewdriver Pressure spraver

Serewgun 2147 corrosion-

Putty knife resistant

Scrulby brush deck screws

Rubber gloves Deck brightener inspect hidden areas regularly for signs of rotted ar

damaged wood, Apply a fresh coat of finish yearly,

Tips for Maintaining an Older Deck »

Use an awl or screwdriver to check deck for soff, Clean debris from cracks tetween decking boards with
ratted wood, Replace or reinforce damaged wood, a putty knife. Debris traps moisture, and can cause wood
to rot,
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How to Renew a Deck

Drive new fasteners to secure [oose decking to josts, It Mix deck-brightening solution as directad by manufacturer

using the old nail or screw holes, new fastensrs should be Apphy soluticn with pressure sprayver.-Let solution set for
shightly longer than the crginals. 10 minutes

Scrub deck thoroughly with a stiff scrub brosh. Wear rubber Rinse deck with clear water. If necessany, apoly a second
glives and eve protection coat of brightaner to estramely dirty or stamned areas, Rinss
and lat dry. Apphy & fresh coat of sealer or stain.

|"'\.r|'.f|.'|rll.:'ru||r-. § 27?



| Repairing a Deck

B t']hL'u'v aoF reinfoarce L|:||1'|.rt5._-t'cl deck wood as soon clear sealer-preservative or staining senler .-"l.|:-|:|'-.'
Yas possible, Wood rot can spread and weaken a fresh coat of finish each year to prevent future
:‘\'H!ifl 'l.'l(ll:llll. waler Elill!l-igl"‘. ” WO I'Il"[.,'{l Lor ri'p.tir Fraare Iil-;irl il
After replacing or reinforcing the rotted wood, Few small areas, it is probably time to replace the
R'Fl.,'.,ll'l ||H" I."'I'Iti'l'l..," l;,h_'l,,'L :II'I[l ;IFT:l:ll:\. il ill'lf_'hl'l codal Hil il irL‘ I:l(,'L'I\

Tools & Materials »

Cat's paw or flat pry bar  Circular saw Ratchet wrench " masonry
Screwsun Scrub brush Sealer-preservative or staining anchor

Awl or screwdriver Paint brush sealer i LJE SCTE
Hammer Hydraulic jack Galvanized nails (6d, 10d) Rubber gloves
Chise il or hammer drill Deck lumber Buckei

Eve protection ¥" masonry hit Baking soda Concrete block
Pn':-:qrrt‘-rq:lr.'ljt'l' | .I."I.-L"] {,‘l:lfi":r‘ii”“'H.":ii.‘rl.-;ll'l‘ ‘!L'LI‘\. SO S F‘;C'I'HFP I)l?‘u'l.”lld

How to Repair Damaged Decking & Joists

Remove nails or screws from the Inspect the underlying joists Use a hammer and chisel (o removia
damaged decking board, using a for signs of rotted wood, Ioists with any rotted portions of joist

cat's paw or screweun. Remove the discolored, soft areas should be

damagad hoand, rapaired and reinfoncad
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Apply a thick coat of sealer-preservative to damagen Treat all sides of sister joist with clear sealerpresenative,
joist. Let dry, then apply a second coat of sealer. Cut a and let dry. Position sister joist Hghtly against the damagad
reinforcing joist {sister joist) from pressure-treated lumber. joist, and attach with 10d nails driven every 2 feet.

Attach sister joist to ledger and header joist Dy toenailing If the existing decking is gray, "weather” the new decking
with 10d nails. Cut replacement decking boards from matching by scrubbing with a solution made from 1 cup baking soda and
lumber, 1sing a circular saw 1 gallon warm water, Rinse and lat dry
tcontinued)
|I' XLErr |ir'il:|lr'.
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Apply a coat of sealer-preservative or staining sealer to all Pasition the new decking and attach to joists with
sides of the new decking boards. galvanized deck screws or nails. Make sure space between
boards matches that of existing decking.

How to Replace a Post on an Older Deck

Anchor pad

Build a support, Lsing plywood scraps, a concrete Digck, Remove the nails or lag screws holding the damagad post
and a hydraulic jack. Place 14" layver of phywood between to the anchor pad and to the beam. Remove the damaged post
head of jack and beam. Apply just encugh pressure to lift the and the wood anchor pad on the concrete pier

heam slightly
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Drill a hole in the middle of the concrete pier, wsing a Position galvanized post anchor on pier block, and thread

hammer drill and a %" masonry bit. Insert % masonry anchor a3%" lag screw with washer through the hole in the anchor

into hola and into the masonry anchor, Tighten the screw with a
ratchet wrench

Cut new post from pressure-treated lumber, and treat Attach the bottom of the post to the post anchor, using
cut ends with sealer-preservativie. Position post and make sure 100 or 1éd joist hanger nails, Attach the post to the baam by
it is ptumb redriving the lag screws, using a ratchat wrench, Release the

pressure on the jack and remove the support

Exterior Hepurirs
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B The Home Plumbing System

]
s

-

L walls and Hoors, it may seem to be a complex

maze ol pipes and Nitings, In fact, home plumbing is

b ecause most of a |:n|l|r|'||:ir|g svstem is hidden inside

simple and straightforward. Understanding how home
plumbing works is an importani first SLep Lo ard doing
routine maintenance and money-saving repairs.

i) 11.]3i4_':|| lorme |J||.|:|11|'|i|1;_g svstem includes three
basic parts: a water MIJ‘-|>]1_. system, a fixture and
appliance set, and 4 drain system. These three parts
can be seen clearly in the photograph of the cut-away
house on the opposite page

Fresh water enters a home through a main supply
line { 1). This tresh water source is provided by either
a municipal water company or a private underground
well. If the source is a municipal supplier, the water
Passes 1|||'t|l|_y,h a meter (2) that repisters the amount
of water used. A family of four uses about 400 gallons
of water each day.

Immediately after the main supply enters the
house, a branch line splits off (3) and is joined o a
water heater (4). From the water heater, a hot water
||-|'Iﬂ' FUmns I:l.il'.l”i'l L lil(' L'llll:l water |i|'H' 1 |:l|'|-|'l:5_"h |i||:'
water supply to fixtures and appliances throughout
the house, Fistures include sinks, bathtubs, showers,
and laundry tubs, Appliances include water heaters,

dishwashers, clothes washers, and water softeners,
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Toilets and exterior silleocks are examples of Rxtures
that require only a cold water line,

.I.hl.' Wator hlil]l]l". L3 ﬁ.\lllr('r: ||.|'Id ||.|:I|:l|'id|'||.'|:':‘i
is controlled with faucets and valves. Faucets and
'.'.iI'LL"H Jl.i".'(,' '||'||.l'|.'i|'|}_f |].||'1|-| .-!l'l[l "il.".llh. |h.|1 I:"'.('l'll.ll._i”'.
miay wear out or break, but they are easily repaired
or |'|:p|:||, ol

Waste water then enters the drain system, It st
rmisl ”l:l'l.'n' |'||J‘i| i |F._iJ:l |_q 1 | L.i':il'lﬂl:l('d F'I'I(_'{i_" “I‘I I:liI'H'
that holds standing water and prevents sewer gases
from entering the home, Every fixture must have a
drain trap.

The drain svstem works entirely by gravity,
allowing waste water to How downhill ll'll'l:tll}_’!l. a series
of large-diameter pipes. These drain pipes are attached
to a system of vent pipes. Vent pipes (6} hring fresh
air to the drain system, preventing suction that would
slow or stop drain water [rom fowing lreely, Vent pipes
usually exit the house at a roof vent (7]

III.” wasle waloer I."l.l."l”l]d”'ﬁ |'|.'|||:'|:I""i ok |1|..Lir|
waste and vent stack {8). The main stack curves to
|]‘:'|.'|'I|l'||." d SCWLET Iil“.' {3) |||.||. exils ||'H." |'I\'.J|.|Hf' nocdr 1|"'
foundation. In a municipal system, this sewer ling
jains a main sewer line located near the street, Where

sewer service is not available, waste water empties into

Fi | HL'lJ'liL' syslem.

Wwater meter and main shutoff valves
are located where the main water supply
pipe enters the holise, The watar meteris
the property of viour local municipal water
company. If the water meter leaks, or if
yOU SLspect it is not functioning proparty,
call yvour water company for repairs.
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I Working with Plastic Pipes

lastic pipes and hintings are i'!lll'illlli-ll' with

do-it-yourselfers because they are lightweight,
ir'll."'\:l:l('l'll‘ii'll'. -ll'ld sy Lo LIses. "I]“"il ||:II..,||.I |]||.|!|'||]il|"-_|:
codes now allow the use of plastics for home plumbing.

Plastic pipes are available in rigid and flexible
forms. Rigid plastics include ABS {acovlonitrile
butadiene styrene), PV I,|:nc|.[}'riu:-,| chloride), and
CPVC (chlorinated polyvinyl chloride). The most
commonly used Hexible plastics are PE (polvethylene)
and PEX (cross-linked |‘.|1:ui} L'1.|'I'!|'|L'I'I.L'|.

ABS and PVC are used in drain systems. ABS 15
for new installations. PV resisis
35, Ieis

(K L8] ||.|”i‘|{'|' ..il‘:l“"‘:l'k L
chemical damage and heat better than A
approved for above-ground use by all plumbing codes.

However, some codes still require cast-iron pipe for
main drains that run under concrete slabs, CPVC is

used in water supply systems,
PE is used in outdoor |Jlu|||hi|1g. PEX is approved
for all indoor supply applications,

Plastic pipes can be joined to existing iron or
copper pipes using transition fittings, but different
1}"3(_':‘\: r||l I!Li,_"ili:(_'."; hl:l“l.l!ﬂl il I,?[.,' jl:lil'll."l:l. |:I'||' {'\HlT'Il:llL". ||I
your drain pipes are PVC plastic, use only PVC pipes
and Fil:lingh when making ropairs and r4:[1|.|t.'q'|1|q'n|r..

Prolonged exposure to sunlight eventually can
"u'l."_'ilkﬁ,"'ll [TI‘;[H”[' |'||l|'|T'||"|i'|'lﬂ |'|ipl:'. S0F ]Tllj’l.‘;li'i_"i thfll.lld niil
be installed or stored in areas that receive constant

direct sunlight

Caution: Your horme electrical systerm
coukd be grounded through metal water
pipes. When adding plastic pipes to a
metal plumbing system, make sure the
electrical ground circuit 1S not braken.
Use ground clamps and jLmper wires,
available at any hardware sthre, b bypass
the plastic transition and complete the

| electrical ground circuit. Clamps must

B ——— — A be firmly attzched to bare metal on both
S ' sides of the plastic pipe.

Metal pipe
Metal pipe Jumper wire

T

round clamp
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Grip ring

Spacer

G-ﬂng\m

Pipes

-
N

Fittings
Grip litting

solvent-glued fittings are used on ngid plastic pipes Grip fittings are usad to oin CPVC pipe. Each fitbng has a

solvent dissobves a thin layer of plastic and bonds the pipe and metal grip ring, plastic comprassion ring, and rubbar O-ring.
fitting together.

| Plastic Pipe Grade Stamps

@x {17 OREFUINEE P10 NV G cvam SH 40 30 PS s s o PR

Pipe size Identification NSF rating

Bk i b L T e —— == Tl * &

Plastic pipe comes with three important labels. Material identification shows the type of plastic. For sink traps and drain
pipes, use PYC pipe. For water supply pipes, use CPVE pipe or PEX. PE Is used for cutdoor cokd water supphy The NEF rating
indicates the pipe's proper application. For sink traps and drains, choose PYC pipe that has a "DWY" rating, For water supply pipes,
choose CPVE or PEX pipe that has a "PW" {pressurized water) rating, Pipe size is also specified. PVC pipe for drains usually has an
incide diameter of 13" ko 4", CPVC and PEX, pipes for water supply usually have an inside diameter of 12" or "
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| cutting & Fitting Rigid Plastic Pipe

288

Cul ri_gi-:| ABS, PVC, ar CPVO plastic pipes with
a tubing cutter or with any saw, Cuts must be
siraight 1o ensure watertight joints,

Rigid plastics are joined with plastic hittings and
:‘i”i\'['lﬂ HJIIL". l_!f'i-l.._: | f'\.“l'l'l."l“ !-_'J'l“_' [l'l.ﬂ is !T'IJH.{'_' r“r |"|[._'
type of plastic pipe you are installing. For example, do
mot use ABS salvent on PVC pipe. Sume solvent glues,
called “all-purpose” or “universal” solvents, may be
|]‘iL"[._| (AR} \_!” l':;'l:lﬂ_'_‘i [I‘l- I:llqlfi['ii_' I':l'il:l'_'.

H”]". ent glLIL’ I']E“-LIL'I'IH i :||:H]1.I1. ::“ :-L'L'I.JI‘th. H{1
test-fit all plastic pipes and hittings before gluing the
first joint. For best results, the surfaces of plastic pipes
and httings should be dulled with emery cloth and
liquicl primer before they are joined.

Liguid solvent glues and primers are toxic and
Hammable. Provide adequate ventilation when fitting
plastics, and store the products away from any source
of heat.

Plastic grip httings can be used to join rigid or

Nesible plastic pipes to copper '|J||J|1||}ir1;-_', [ripres.

Tools & Materials »

'|'.i|w measure L.!Ii|iI§L Lnife Fittings Solvent ghu:

Felt-tipped pen Channel-type pliers Emery cloth Rag

Tubing cutter {or miter Ciloves Plastic pipe primer Petroleum jelly
box or hacksaw) Plastic pipe

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Specialty materials for plastics nclude!
solvent giues and primer (A), solvent-glue
fittings (B), amery cloth {C), and plastc grnp
figtirges (D).



} Measuring Plastic Pipe

Elbow cut away Lo
show depth of fitting

Fitting socket

Find length of plastic pipe needed by measuring betwaen the bottoms of the fitting sockets (fittings shown in cutaway), Mark
the kength on the pipe with a felt-tipped pen.

How to Cut Rigid Plastic Pipe

Tubing cutter: Tighten tool around Miter box: Make straight cuts on all Hacksaw: Clamp plastic pipe in a
pipe 50 cutting wheel is on marked ling, tvpes of plastic pipe with a power ar partable gripping bench or a vise,
Rotate tood around pipe, Bightening screw hand miter box and keep the hacksaw blade straight
every two ratations, until pipe snaps while sawing
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How to Solvent-glue Rigid Plastic Pipe

Fitting sockets

Remove rough burrs on cut ends of plastic pipe, using a Test-fit all pipes and fittings. Pipes should fit tighthy agasinst
utility knife. the bottom of the fitting sockets.

Mark depth of the fitting sockets on pipes. Take pipes Apply plastic pipe primer to the ends of the pipes and to
apart, Clean ends of pipes and fitting sockets with emery cloth, the insides of the fitting sockets, Frimer dulls glossy surfaces
and ensures a gocd seal
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Solvent-glue each joint by applying a thick coat of solvent Quickly position pipe and fitting 5o that alignment marks
glue taend of pipe. Apply a thin coat of solvent glue to nside are offset by about 2 inches. Force pipe into fitting wrtl the end
surface of fithing socket, Work guickly: solvent glue handens in Tts fush against the botiom of the socket.

abolt 30 seconds

Spread solvent by twisting the pipe until marks ara Wipe away excess solvent glue with a rag. 0o not disturd

aligned. Hold pipe in place for about 20 seconds to prevent the joint for 30 minutes after giuing
joint from slipping,
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| Working with Copper Pipe

292

“apper is the ideal material for water supply pipes.
o [t resists corrosion and has smooth surfaces
that provide good water Now. Copper pipes are
available in several diameters, but most home water
.=;|||:||J|'. SYSLemS Lse 14" or 34" [ipe- L:n]:q_n'r pipe is

manufactured in rigid and flexible forms.

Figicl copper, sometimes called hard copper, is
approved For home water supply systems by all local
(_'(H‘I(_"‘:i. || COIMmes ill 1I'Iﬂ_'i_' '|'L'.,|||.-‘|'Iii_'|i”l_"‘i_‘i :J\I'.ll'_l{"i: |-:l.'|'|l_"; 1".'.
L, and K. Type M is the thinnest, the least expensive,
and a good choice for :|n-i|-_1.'n1:1'%;4_'|l' home 51l1|111|1i|1g.
Rigid Type L usually is required by code for
commercial plumbing systems. Because it is strong
-.H':“.i 5'\-|.|||.||."I.'1 l'ithil.}. .[.'l.l"‘.' [ |'|:I|i'!| |:l" p‘r('ll"l |-|.'|:| h". SOEE
professional plumbers and do-it-vourselfers for home

use. Type K has the heaviest wall thickness and is

used most olten for underground water service lines,
Flexible copper, also called sofl COPPCT, Comes in
two wall-thickness grades: Types L and K. Both are
|I|?FTTI|'I|L'[| i.l:lr st |'||:rr1:n:' waler Hlfl:li?i} SVSLEms, Jhl'l(lll";"l'l
lexible Tyvpe L copper is used primarily for gas service
lines, Becawse it is bendable and will resist o mild

frost, Type L may be installed as part of a water supply

system in unheated indoor areas, like crawl SPECes,
lype K is used for underground water service lines,

A third form of COPPER, called DWY, is used for
drain systems. Hecause most codes now allow low-cost
|:|.|_tl1'<_' pipes for drain systems, WY copper is
seldom used.

Copper pipes are connected with soldered,
compression, or lare hittings (see chart below). Always
follow your local code for the correct types of pipes

and firtings allowed in YOLIE Ared.

Copper Pipe & Fitting Chart »

Soldered fittings, alzo called sweat fittings, often are used (o
jnin copper pipes. Correcthy soldered fittings (pages #96 t0 259
are strong and trouble-free. Copper pipa can also be joined
with compression fittings (pages 300 10 301) or flare fittings
ipages 302 10 303). See chart below:,

Rigid Coppar Flewibde Coppr
Fitting Method ~ Type M I;,'.pc-L il Type K Type L Tyrlr;.ll'. General Comments
Soldered yes yas e yeu yes Inexpensive, strong, and foubledree fiting methad. Reguires some skl
Compression yes nof recommended  yes yes Easy bo use, Mows pipes or fixtures 1o be repaired or reploced modily
Mote expensave than sobder. Best wsed on Nexible copper.
Flore na o n yes s Use ondy with flaxible copper pipas, Usuolly used os o gasdine fitfing,
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ASTM rating

Diameter

Wall thickness
grade

Grade stamp information includes the pipe diameter, the
wall-thickness grade and a stamp of approval from the ASTM
(american sSociety for Testing and Materlalsl. Type M pipe is
wdentitied by red lettering, Type L by blue lettanng

Bend flexible copper pipe with & coil-spnng tubing bender Specialty tools & materials tor working with copper include:
0 avand kinks. Select a bender that matches the outside flarng tools (A, emery cloth (B), coll-spring tubing bender (C),
diameter of the pipe. Slip bender over pipe using a bwisting pipe joint compound (B), seff-cleaning sokdening paste (flux) (E),
mothan. Bend pipe slowly untll it reaches the correct angle, but lead-free sodder (F), ware brush (G, flux Brush (H), compression
nat more than 907 fittirg@ {1, flare fitking (1),

Elbow cut away Fitting socket Fitting secket
o show depth
of pipe

T-fitting cut
away to show

depth of pipe

Find length of copper pipe needed by measuring between the bottom of the copper fitting sockets (fithngs shown in cutaway),
Mark length on the pipe with a felt-tipped pen.

[#%]
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T he best way to cut rigid and Hexible copper pipe
| i= with a tubing cutter. A tubing cutter makes a
smonth, ﬁll';lighl cul, an importan lirst step toward
making a watertight joint. Bemove any metal burrs on
the cut edges with a reaming tool or round file.
Copper can be cut with a hacksaw. A hacksaw is
usebul in tight areas where a tubing cutter will not b,
lake care to make a smoath, straight cut when cutting
with a hacksaw.
A soldered pipe joint, also called a sweated joint,

is made by heating a copper or brass Atting with a
propane torch until the ficting is just hot enough to

melt metal solder. The heat draws the solder into the

Tools & Materials »

Tubing cutter Adjustable wrench
with reaming
tip {or haclsean
and round Ale)

Wire hrush

Flux brush

Channel-type pliers
Copper pipe
Copper httings
Emery cloth
Soldering paste (Hux)
Pmp:mt' torch Sheet metal
Spark lighter Lead-free solder

lor matches) Fag

Soldering Tips »

Use caution when soldering copper.
Pipes and fittings bacome very

hot and must be aliowed to cool
befare handling.
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Keep joint dry when soldenng
existing water pipes by pluggimg

the pipe with bread. Bread absorbs
FroiSEUne that may ruin the soldering
process and cause pinnole leaks.
The read dissolves when water 15
turned back on.

| Cutting & Soldering Copper

j;'..']l]
seal, A htting that is overheated or unevenly heated

'.'\f” il Ell'.L'l'l' in .‘-rIlIIlL‘I'. (‘.H'J'Jl'l' |Ji[J‘L‘h jIHlI 'Iil“l'lj_{.‘i IMLsE
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be clean and dry to form a watertight seal.

Protect wood from heat of the torch flame while soldering,
using a double laver (bwo 18" = 18" pieces) of 2é-pauge sheet
metal, Buy sheet metal at hardware stores or building supply
centers and keep it to use with all soldernng projects.

Torch valve

Prevent accidents by shutting
off propans torch immediately
after use. Make sure valve 1S
closad complatehy:



How to Cut Rigid & Flexible Copper Pipe

Cutting whesal

Place tubing cutter over the pipe and tighten the handie Turn tubing cutter one rotation so that cutting whes!
50 that pipe rests on both rollers, and cutting wheel is on sCores a continuous straight line around the pipe
marked line

Reaming point

Rotate the cutter in the opposite direction, tightening Remove sharp metal burrs from inside edge of the cut
the handle slightly after every two rotations, unfil cut pipe, using the reaming point on the tubing cutier, or a
i5 complets, raund file,
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How to Solder Copper Pipes & Fittings

Emery cloth

Clean end of each pipe by sanding with emery cloth. Ends
must be free of dirt and grease to ensure that the solder forms

a good seal

Flux brush

Apply a thin layer of soldering paste
iflux to end of 2ach pipe. using a flux
brush. Soldering paste should «

about 1" of pips end

ameary cloth

Fitting

Assemble each joint by inserting

the pipe into the fitting so it is tight
against the bottom of the fitting sockets
Twist each fitting slightly to spread
soldering paste
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Clean inside of each fitting Dy scouring with a wire brush or

Prepare the wire solder by
unwinding 8" to 10" of wire from
spood. Band the first 2° of the wire to a



Open the gas valve and trigger the spark lightar to ignita Adjust the torch valve until the inner portion of the flame is
the torch 17 to 2" long.

Fitting

Hold flame tip against middle of fitting for 4 to 5 saconds, Heat other side of copper fitting to ensure that heat is
until soldering paste begins to sizzle, distributed evenly Touch solder to pipe. If solder melts, pipe 13
ready to be soldered,

eontinued)
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When pipe is hot enough to melt solder, remove torch Allow the joint to cool briefly, then wipe away excass

and quickly push ‘%" to %" of solder into each joint. Capillary solder with a dry rag. Caution: Pipes will be hot. I joints leak
action fills joint with iquid solder, & corractly soldered joint after water is turned on, disassemble and resolder.

shoukd show a thin bead of solder around the lip of the fitting.

How to Solder Brass Valves

Remove the valve stem with an adjustable wranch Light propane torch. Heat body of valve, moving flame to
Remowving the stem prevents heat damage to rubber or plastic distribute heat evenly. Brass is densar than copper, 50 it requires
stem parts while soldering. Prepare the copper pipes and miore heating time before joints will draw solder, Apply solder
assemble joints Let metal cool, then reassemble vakve
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How to Take Apart Soldered Joints

Fitting

\

Turn off the water and drain the pipes by opening the Use channel-type pliers to separate the pipes fram
highest and lowest faucets in the house. Light propana torch the fitting

Hold flame tip to the fitting until the solder becomes shiny and

hegins o meit

Remove old solder by heating ends of pipe with propane Use emery cloth to polish ends of pipe down to bare metal
torch, Lize dry rag to wipe away melted solder quickly. Caution Mever reuse old fittings.

Pipes will be hot



| Using Compression Fittings

I."' *ompression Nitings are used to make

S connections that may need to be taken apart
{_:Eill'll:ll'f"'i-hirll'l |.|||iil§_:'\_.‘i Aare . casy [o lli.‘il'lll'lrll:"i'| ;|r||:|
often are used to install supply tubes and fixture
shutofl valves, Use Compression fil:]ingl. in ]!ll.ll'l;"i
where it is unsafe or difficult to solder, such as in
crawl SpaCes,

Compression fittings are used most often with
Hexible copper pipe Flexible COPPEr s solt enough to
allow the COMPression ring to seat ‘~|1L|;.'_l:|.. creating a
watertight seal. Compression fittings also may be used
to make connections with Type M rigid copper pipe.
See the chart on page 292,

Tools & Materials »

Felt-tipped pen Brass compression

[ubing cutter fittings
ar hacksaw

Adjustah

Pipe joint v:_'i:ll'l‘||':h::lLIJ'if.|.

e wrenches or Tetlon tape

Compression nut |

Compresgion ring

Copper pipe

Compression nut Compression ring

Compression fitting (shown in cutaway) shows how threaded
comprassion nut forms seal by forcing the compression ring
against the copper pipe. Comprassion fing is covered with pipe
joint compound before assembling to ensure a perfect seal

How to Attach Supply Tubes to Fixture Shutoff Valves

with Compression Fittings

Compression
ring

Flexible copper
supply tube

Bend flexible copper supply tube

and mark to length. Include %" for

portion that will fit inside valve, Cut tube.
the valve,
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Slide the compression nut and then
the compression nng over end of the
pipe. The threads of the nut should fac

| Compression
nut_

Apply a layer of pipe joint compound
or Teflon tape over the threads

an the valve This helps ensure a
watartight seal



Socket 1

N &)

5 -

Insert the end of the pipe into the slide the compression ring and
fitting 50 it fits flush against the bottom nut against the threads of the valve
of the fitting socket Hand-tighten the nut gnto the vale,

How to Join Two Copper Pipes
with a Compression Union Fitting

Compression nut

ring

.~ Union

Slide compression nuts and rings Apply a layer of pipe joint compound
over the ends of pipes. Place a threaded or Teflon tape to the union's threads,
union between the pipas, then screw CoOmpression nuts onto

the Linica

Tighten the compression nut
with adjustable wranches. Do not
gartighten. Tum on the watar and
watch for leaks. I the fitting leaks,
lighten the nut genthy

Hold the center of the union fithing
with an adjustable wrench and use
another wrench to tishten each
COMmprassion nut one complete tum,
Tum on the water. If the fitting leaks,

tightan the nuts genthy,
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B | Using Flare Fittings

Flare nut

Flared end of pipe

lare fittings are used more often lor llexible copper

gas lines, Flare fittings may be used with flexible
copper water supply pipes, but they cannot be used
where the connections will be concealed inside walls.
Wways check your local code regarding the use of
Mare fittings

Flare Dttings are casy to disconnect, Use Hare
fittings in places where it is unsafe or difficult to

':iﬂ]-!;li_'l'_ '\'1Il._'|'| a5 in I_T._i'l.'ll ‘-il].hii_'i_"i

i Flexible
i copper pipe
= Flare nut
Tools & Materials »
Brass union fitting |
lwo-piece flaring tool Flarsd anc ol dips

\djustable wrenches Flare fitting (shown in cutaway) shows how flared end of
flexinde copper pipe forms seal against the head of a brass
union fiting

Brass flare ﬁllil'l}‘,\'

How to Join Two Copper Pipes with a Flare Union Fitting

Flare tool base

slide flare nuts onto ends of pipes. Nuts must be placed Select hole in flaring tool base that matches outside

an pipes before ends can be flared. Ream inside of pipe ta

diameter of pipe. Open base, and place end of pipe inside hole.
create smooth edge
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3 oy Flare tip

1 ;s
Flare nut \
=5 8\

Clamp pipe inside flaring tool base, slip yoke of flaring tool around base. Center flaring tip of yoke over end of pipe
End of pipa must be flush with flat {inset photo abowve). Tighten handie of yoke (o shape the end of the pipe. Flare is
surface of base completed when handle cannot be tumed farther,

Remove yoke and remove pipe from Place flare union between flared ends Hold center of flare union with

hase. Repeat faring for other pipe. of pipe and screw flare nuks onto wnion. adjustable wrench and use another
wrench to tighten flare nuts one
complete turn; Turn on water if fitting
feaks, tighten nuts
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303



W | Working with Galvanized Iron

304

.l"_:‘ alvanized iron i:-i|:-:' often is Found in older homes,
J where it is used for water supply and small drain
lines. 1 can be identilied by the zine coating that gives
it a silver color and by the threaded fittings used to

Cconnec |:Ii|]l.,'.‘|-

Galvanized iron pipes and fittings will corrode
with age and m'i:nt{m”}' must be rt:|3|a-:_'4_'|:|. Lasw water
pressure may be a sign that the insides of galvanized
pipes have o buildup of rust. Blockage usually occurs
in elbow fittings. Never try to clean the insides of
galvanized iron pipes. Instead, remove and replace
them as soon as possible.

Galvanized iron pipe and httings are available
at hardware stores and home improvement centers.
Always specify the interior diameter (1.1).) when
purchasing galvanized pipes and fittings. Pre-threaded
pipes. called nipples, are available in lengths from 1"
1o ] fr, [Fj.'ml need a ||J|1gt'|' |L*ug1|1, have the store cut
and thread the pipe to vour dimensions,

Old galvanized iron can be difficult to repair.

Fittings often are rusted in place, and what seems like
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a small job may become a large project. For example,
cutting apart a section of pipe to replace a leaky fitting

IThlY I'I."L'l.'..ll Elii-l[ .ll:ljilt'l'r'll |!i1il[‘h dlfie iIlh-I] in Illi't'lil (Il

i

replacement. IF vour job takes an unexpected amount of

|i||'|{'. :ﬂ:ll.l ey ';_'.i.':l “lll. ;||'|!| HF'H."H |ir'H,."‘|- .|r1[| restore water

to the rest of vour house. Before you begin a repair, have

on hand I|i|:l'|31t,'.‘i and end caps that match your pipes.
Taking apart a system of galvanized iron pipes

and hitings is time-consuming. Disassembly must

start at the end of a pipe run, and each piece must

be unscrewed betore the next piece can be removed.

Reaching the middle of a run to replace a section

of pipe can be a long and tedious job. Instead, use

a special three-picce hitting called a union, A union

miakes it possible to remove a section of pipe or a

fitting without having to take the entire system apart.
Note: Galvanized iron is sometines confused with

“Black iron. " Both fypes hrve similor sizes uurf_,l]”ﬁlf,gh.

Elack iron is wsed only for gas lines

Tools & Materials »

Tape measure Wire brush
Reciprocating saw
with metal
cutting hlac

or d

Nipples

End caps

e Union htting

Pipe joint compound
Replacement fittings

iif needed)

1ac I'h.."ln.l'lnll
Pipe wrenches

I"'I'I.l|].l|“' [I.H'L'Jl

Measure old pipe. inclide " at each end for the threaded
portion of the pipe inside fitting. Bring overall measurement (o
the store when shopping for replacement parts



How to Remove & Replace a Galvanized Iron Pipe

Cut through galvanized iron pipe with a reciprocating saw Hold fitting with one pipe wrench, and usea another
and a metai-cutting blade or with a hacksaw wrench to remove old pipe. laws of wrenches should face
GRposite diractions. Always move wrench hande toward

W DRENIng.

Remove any corroded fittings using two pipe wranches, Heat stubbormn fittings with a propane torch to make
With jaws facing in opposite directions, use one wrench to twrm them easier to remove, Apply flame for 5 1o 10 saconds
fitting and the ather to hold the pipe. Clean pipe threads with a Protect wood and other flammable materials from heat, using
wirg brush a double laver of shaet matal.

eontinued)
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5

Hubbed -,
union
nut

Union
fitting

MNipples

Union
fitting &
nipples,

assembled

Threaded
union nut

Replace a section of galvanized iron pipe with a union fitting and two threaded pipes (nipples). When assembled, the union
and nipples must equal the length of the pipe that is being replaced

screw new fittings onto pipe threads. Tighten fittings
with twa pipe wrenches, leaving them about ¥ tum out of
threads with fingertip, alignment to allow assembly of union
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Second
nipple

First nipple

Hubbed
union nut

screw first nipple into fitting, and slide ring nut onto the installed screw second nipple onto other
tighten with pipe wrench nipple, then screw the hubbed union fitting. Tighten with & pipe wrench

nut anto the nipple and tighten with a
pipe wrench

Threaded
union nut

Threaded
unkon nut

screw threaded union nut onto second nipple. Tighten with Complete the connection by screwing the ring nut onto the
a pipa wrench. Turn pipes into alignment, so that lip of hubbed threaded union nut, Tighten ring nut with pipe wrenches
unign met fits inside threaded union nut,
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W | Working with Cast Iron

™ ast iron pipe aften is found in older homes, where
“orit is used for large DWY pipes, especially the main

stack and sewer service lines, 11 can be identilied by its

darl color, rough surface, and large size. Cast iron pipes
in home drains |J*;||1||E:|.' are 3" or more in diameter,

Cast iron pipes may rust through or hubbed
filtings {elow) iy leak, I vour house is more than
30 years old, vou may find it necessary to replace a
cast iron pipe or joint

Cast iron is hu.-.n:. and difficult to cut and fit. For
this reason, leaky cast iron pipe usually is replaced
with PVC of the same diameter. PYC can be joined to
cast iron easily, using a banded coupling (below)

Snap cutters are the traditional tool of choice For
cutting cast ron (see page 310}, but today's variable-speed
|'ﬂ'|;.'i|:lr|.1|l':||i|'|H SHidWs d[l 1|'I|:' jllll l".'l?iil'!. :ll‘lﬁl h:ll‘l'l'}'. LI"i\'.' il |[||'|,'-_"
metal-cutting blade and set the saw at low speed. Wear

o ..Jlll!I £ar |:|ll:|1l:'L'|.|-|.|!|. '\.'.'h{"l'l -L'H“jll}_" cast iron |3j‘?l‘.

Tools & Materials »

Fape measure Screwdriver

Challk

Adjustable wrenches

Riser clamps or

strap hangers
lwo wood blocks
21" wallboard screws
Banded couplings

Reciprocating
£aw Lor ri.'l'lll'."'.l
snap cutter)

Ratchet wrench Plastic replacement pipe

Neoprene
< gleeva
Banded

— Btainless
steel hand

Hubbed

fitting coupling

I

Huh

Soraw
clamp

308

Hubbed fittings (shown cutaway, l2ft) may be usad to join
old cast iran pipe. Hubbed pipe has a straight end and a flared
end. The straight end of one pipe fits inside the hub of the next
pipe. koints are sealed wath packing matenal (cakumiy and lead.
Repair leaky joints by cutting out the entire hubbed fitting and
replacing with plastic pipe
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Banded couplings may b used to replace leaky cast

iron with a PYC or ABS plastic pipe. The new plastic pipe

is connectad 10 the remaining cast iron pipa with banded
coupling. Banded coupling has a neoprena sheeve that seals
the jaint, Pipes are held wogether with stainless steel bands
and screw clamps.



» o
“ Riser

clamp
Before cutting a horizontal run of cast iron drain pipe, Before cutting a vertical run of cast iron pipe, make sure
make sure it 15 supported with strap hangers every 5 1t and at it s supported at every floor level with a niser clamp, Never cut
EVery joint connection apart pipe that is not supparted.

How to Remove & Replace a Section of Cast Iron Pipe

Use chalk to mark cut lines on the Support lower section of pipe by Support upper section of pipe by
cast iron pipe. If replacing a leaky hub, Installing a riser clamp flush against Installing a riser clamp &° above pips
rnark at least & on each side of hutb, bottom plate or tloor, section to be replaced. Attach wood

Déocks to the studs with 215" wallboard
SCHews, S0 that the rniser clamp rests on
tops of blocks.

eontinued)
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Wrap chain of the snap cutter Tighten the chain and snap Repeat cutting at the other chalk line
around the pipe, so that the cutting the pipe according to the taol Remove cut section of pipe
wheaels are against the chalk line. manufacturer's directions.

Secrew
clamp

Banded
coupling

MNeoprene
sleavea

Cut a length of PVC plastic pipe 1o 5lip a banded coupling and & Make sure the cast iron pipe is seated
be " shorter than the saction of cast necprene sleeve onto each end of the snugly against the rubber separator ring
irgn pipe that has been cut away. cast irpn pipe malded into the interor of the sleeve
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11

Separator ring

-t
Foid back the end of each neoprene sleeve, until the Position the new plastic pipe so it is aligned with the cast
madded saparator fng on the insidse of the slesve 15 visible. iron plpes.

Roll the ends of the neoprene sleeyes Slide stainless steel bands and Tighten the screw clamps with a
over the ends of the new plastic pipe clamps over the neoprens sleeves ratchet wranch or scrawdriver,

Flwwmbing & Wirirg
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I Repairing Valves & Hose Bibs

alves make it |:ltl'|!=i|J|L' to shut off water at any

V' point in the supply system. IF a pipe breaks or a

plumbing hsture begins to leak, you can shut ofl water ' ' EhLl]tf-"ff
’ - . valve

to the damaged area so that it can be repaired. A hose Globe
valve

hilyis a Faucet with a threaded SpoLt, plten used o
connect rubber utility or appliance hoses.

Vilves and hose hibs leak when washers or seals
wear out. Beplacement parts can be found in the
same universal washer kits used to repair compression
faucets. Coat J'L'FIl.'.lL'l:.'I'.I'I.L'I'.Il washers with J“u'alr.ll'ut:uf
grease to keep them soft and prevent cracking,

Remember to turn off the water hefore

heginning work,

Tools & Materials »

Serewdriver Universal washer kit
I|II.Ll_l usta |':| | & Wrenc |-| I !L':.H |':| (EA] FI‘- ?_’.ﬁ.' R

How to Fix a Leaky Hose Bib

Handle screw
2 T/ -~ Handle

Packing
Packing "—f washer

nut

™ P'at_:lr.inu
Spindle nog

Btem

washer 1\
Stem

ECrew

Remove the handle screw, and [ift off the handle Unscrew Unscrew the spindle from the valve body. Remaove the stem
the packing nut with an adjustable wrench screw and replace the stem washer, Replace the packing
washer, and reassembla the valve
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| Common Types of Valves

1
e e
Pan::]:uitug -_m

3

Packing
washer

Spindle

N

Gate valve has a movable brass wedge, or “gale,” that
SCrews up and down to control water flow, Gabe valves may
develop leaks around the handle. Repair [eaks by replacing

the packing washer or packing string found undemeath the
packing nut.

Packing
Packing
washer ALk
Spindle

Packing
ring

Stem
washer — S

Shutoff valve controls water supply Lo one or mors
fitures. A shutoff valve has a plastic spindle with a packing
washer and a snap-on stem washer, Repair leaks around the
handle by replacing the packing washer, If 3 valve doas not
fully stop water flow when closed, replace tha stem washear,
Shuraff vahes with multiple outlets are available to supphy
savearal fixturas from a singla supply,

1
aCyOs

":

Pa::kiug—-. Pazﬂng

wagher

Spindle

Curved
chamber

Stem //_ Stem
washer l/anrew

Globe valve has a curved chamber. Repair leaks around
the handle by replacing the packing washer. If valve does not
fully stop water flow when closed, replace the stem washer

Packing
nut

- O-ring

Spike

Saddle valve is a small fitting often specified to connect a
refrigerator icemaker or sink-mounted water filter to copper
pipe. A saddle valve contains a hollow spike that punctures the
water pipe when vahe is first closed. The fitting is sealed with
a rubber gasket. Somea codes prohibit their use. A dual-outlet
shutoff valve or a T-itting are better substitutes.
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| Installing & Repairing Sillcocks

314

Ahi";'m‘k I5 8 COmpression fauvcet attached 1o the
outside of the house. Repair a leaky sillcock by
rL‘leL'in}_r‘ ||"|L' shem 'I.'l.lf'il'l'_'l' -'!l'l[l ll'lﬂ_' {J-rin}_ll.

Sillcocks can be damaged by frost. To repair a
r|,1|:1|:r4:1,i pipe, see pages 404 to 405, T prevent pipes
from rupturing, close the indoor shutoff valve at the stant
of the cold weather season, disconnect all garden hoses,
and open the sillcock to let trapped water drain out.

A special frost-proof sillcock has a long stem that
reaches at least 6" inside the house to protect it from
cold, Install a sillcock so the pipe angles downward
from the shutoff valve. This allows water to drain away
each time the faucet is turned off

Remember to turn off the water before
beginning work.

How to Repair a Sillcock

O-ring

Remove sillcock handle, and Dosen rataining nut with
channel-type pliers. Remove stem. Replace O-ring found on
retaining nut or stem,
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Tools & Materials »

Screwdriver
Channel-type pliers
Pencil
Right-angle drill

ar standard drill
1" spade hit
Caulk gun
Hacksaw or

tubing cutter
Propane torch
Universal washer kit
Silleock

Silicone caulk
2" corrosion-
resistant screws
Copper pipe
T-fitting
Tetlon tape
Threaded adapter
Shutoff valve
]".l!l[.‘l'ﬁ' L'I“[!i
Soldering paste
i VRS
Solder

Stem screw

Remove the brass stem screw at the end of the stem, and
replace the washer, Reassemble the sillcock.



Frost-proof sillcock s mounted against the rim joist (sill
and has a long stem that reachas 6" to 30" inside the house to
protect the valve from cold. A sillcock should angle downward
slighthy from the main toward the sill to provide draingge. The
stem washer and C-ring (or packing string) can be replaced it
the sillcock begins to l2ak. In a copper plumbing system, the
sillcock is connectad to a nearby cold watar supply pipe with
a threaded adapter, bwo lengths of soldered copper pipe, and
a shutaff valve A Tfithng (not shownd is used to tap into an
existing cold water pipa.

How to Install a Frost-proof Sillcock

Sillcock flange

\ =

F ol 7 SN

Rim joist

ET3

Locate position of hole for sillcock. From nearest cold Apply a thick bead of silicone caulk to bottorm of sillcock
water pipe, mark a point an rim joist that is slightty lower than flange, then insart sillcock into hole, and attach to siding with
water pipe. Drill 2 hole through the joist, sheathing, and siding, 2" corrosion-resistant screws. Turn handie to OM position. Wipe
using & 1° spade hit. away excess caulk

Mark cold water pipe, then cut pipe and install a Titting. Join Tfitting to sillcock with threadad adapter, a shutoff

Wrrap Teflon tape around threads of sillcock. valve, and two lengths of copper pipe. Prepare pipes and
solder the joints. Turn on water, and close sillicock when water
runs steadily:
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edestal sinks move in and out of |‘.|n|}u1.'iri11_,' e

frequently than other sink types, but even during
times they aren't particularly trendy they retain fairly
stuble demand. You'll ind them most frequently
in small half baths, where their small footprint
makes them an efficient choice. Designers are also
discovering the appeal of tandem pedestal sinks of
late, where the smaller profiles allow for his-and-hers
sinks that don’t dominate visually.

The primary drawback to pedestal sinks is that
they don't offer any storage, Their chief practica

] Installing Pedestal Sinks

henefhit is that ih{f}' conceal |‘.||Im1|'}iﬂg S0Mme
homeowners would prefer not to see

Pedestal sinks are mounted in two Wiys. Most of
the more inexpensive ones you'll find at home stores
are hung in the manner of wall-hung sinks. The
pedestal is actually installed after the sink is hung and
its purpose is only decorative, But other pedestal sinks
(typically on the higher end of the design scale) have
structurally important pedestals that do most or all of
the bearing for the sinl

Pedestal sinks are availabla in a vanety of styles and are a perfect fit for small half baths They keep plumbing hidden, lending a neat,
contained look o the bathraom.
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" How to Install a Pedestal Sink

(B

Install 2 = 4 blocking between the wall studs, Set the basin and pedestal in position and brace it with
behind the planned sink location, Cover the wall with 2 x 45 Qutling the top of the basin on the wall, and mark the
wiatar-resistant drywall. base of the pedestal on the fioor, Mark reference points on the

wall and floor through the mounting holes found on the back
of the sink and the bottom of the pedestal.

Set aside the basin and pedestal. Attach the faucet, then sat the sink Hook up the drain and supply fittings.
rill pilat holes in the wall and floor at on the pedestal. Align the holes in the Caulk between the back of the sink and
the reference points, then reposition back of the sink with the pilat holes the wall when installation is finished,
the pedestal, Anchor the pedestal to the drilled in the wall, then drive 1ag screws
fipor with lag screws, and washers into the wall brace using

a ratchet wrench, Do not overtighten

the screws.
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B Installing Integral Vanity Tops

M o5l |‘J:|l|1rtml'|'| :‘tlur'lnzrlupﬂ i|1!1'LH”L"I:| Tn:]:u are
integral {one-piece} sink-countertop units
||'|;:|[I{_" |Ir[|['|'|: Ll.lh Llr(:l.l r'|l.:|r|]|:L‘: ar ol |"|L"r H(Ili‘li IT].:IL‘I‘I41|H,
like solid surfacing. Integral sinkicountertaps are
convenient, and many are inexpensive, but style and
color options are limited.

Some remodelers and designers still prefer the
distinctive look of a custom-built countertap with
a selt-rimming sink basin, which gives you a much
greater selection of styles and colors. Installing a
self-rimming sink is very simple.

Tools & Materials »

Pencil Basin wrench

Scissors Cardboard

Carpenter’s level Masking tape

hf”'r"'“drh'"'r . Plumber's putty Integral sink-countertops are made in standard sizes to fit
Channel-type pliers Lag screws comman vanity widths. Because the sink and countertop are
Ratchet wrench Tub & tile caulk cast from the same material, integral sink-countertops do not

leak, and do not require extensne caulking and sealing.

How to Install a Vanity Cabinet

Draim
tailpiece *

set the sink-countertop unit anto Thread the locknut and sealing Apply a layer of tub & tile caulk (o
sawhorses. Attach the faucet and slip gasket onto the drain tailpiecs, then adbesive, if spacified by the countertop
the drain lever through the faucet body. Insert the tailpiece into the drain rmanufacturer) to the top edges of the
Place aring of plumber's putty around opening and screw it ontd the drain cabinet vanity, and to any corner braces.
the drain flange, then insert the flange in flange. Tighten the locknut securehy

the drain opening. Attach the tailpiece extension. insert the

pop-up stopper linkage.
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Center the sink-countertop unit over the vanity, so the Cabinets with corner braces: Secure the counter-top to

overhang is equal on both sides and the backsplash of the the cabinet by driving a mounting screw through each comer

countertop 15 flush with the wall. Press the countertop evenly prace and up into the countertop. Mofe: Cliturad marbile

into the caulk. ang other hard countartaps require predniling amd a plastic
SCrew slese

]
Supply tube =
Drain L - |
tailpiece

'--.F' l- ‘ 1
Drain

arm

Attach the drain arm to the drain stub-out in the wall, using Seal the gap between the backspiash and the wall with tub
a slip nut. Attach one end of the P-trap to the drain arm, and & tile caulk.

the other to the tailpiece of the sink drain, using slip nuts.

Connect supply tubes to the faucet tailpieces.
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2 | Installing a Drop-In Kitchen Sink

M o5l I.Il'lili!l-in, hl:'lF—ril'HIHiH}_" kitchen sinks are 1'.;!.‘1'”1_.
installed.

E}ru;:u-in sinks for c|n-i[-}'|1ur:\::|F installation are

Tools & Materials »

made from cast iron coated with enamel, stainless Caulk gun Plumber’s putty or
steel, enameled steel, acrylic, fiberglass or resin Spud wrench silicone caulk
composites. Because cast-iron sinks are heavy, their Screwdriver Mounting clips
weight holds them in place and they require no Sink Jigsiaw

mounting hardware. Except for the heavy lifting, they Sink frame Pen or pencil

are easy to install, Stainless steel and enameled-steel

sinks weigh less than cast-iron and most require

mounting brackets on the underside of the countertop, |

Some acrvlic and resin sinks rely on silicone canlk to Shﬂpping Tipg b

hold them in place.

If you are replacing a sink, but not the countertop, »  When purchasing a sink you also need ta buy
mike sure the new sink is the same size or larger. strainer bodies and baskets, sink clips and a
All old silicone caulk residue must be removed with drain trap kit
acetone or denatured alcohol, or else the new caulk »  Look for basin dividers that are lower than the
will not stick. sink rim—this reduces splashing,

& Drain holes in the back or to the side make for
mone usabie space under the sink

+  When choosing a sink, make sure the predrillied
apenings will fit your faucet.

Drop-in sinks, also known as self-rimming sinks, have a wide sink flange that extends beyond the edges of the sink cutout
My also have @ wide back flange to which the faucet is mounted directly,
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" How to Install a Self-rimming Sink

Invert the sink and trace around the
edges as a reference for making the
sink cutout cuthing lines, which should
be parallel to the autlines, but about 1°
inside of them to create a 1" ledge. If
YOUT Sink comeas with a template for the
cutaut, use |t

Apply a bead of silicone caulk
around the edges of the sink opening.
The sink flange most likely is not flat, 5o
try and apply the caulk in the area that
will make contact with the flanga,

Drill a starter hole and cut out the
sink apening with & jigsaw Cut right

up to-the line. Because the sink flange
fits aver the adges of the cutout, the
opening doesn't nead to be parfect, but
as always you should try to do a nice,
reat joh.

Place the sink in the opening. Try
and get the sink centered right away
&0 you don't need to mowve it around
and disturh the caulk, which can break
the seal, If you are installing a heawy
cast-iron sink, it's best to leave the
strainers off 50 you can grab onto the
sink; at the drain openings.

Attach as much of the plumbing a5
rmakes sense to install prior to sethng
the sink into the opening. Having access
to the underside of the flangeis a

great help when it comes to attaching
the faucet body, sprayer and straingr,

N particular.

For sinks with mounting clips,
tighten the clips from below using a
screwdriver or wrench (depending on
the type of clip your sink has), There
should be at keast three clips on every
side. Don't overtighten the clips—this
can causa the sink flange to flatten or
bacome warped.
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| Fixing Leaky Faucets

leaky Faucet is the most common home plumbing

problem. Leaks occur when washers, O-rings, or
seals inside the laucet are dirty or worn, Fixing leaks
i« easy, but the techniques for making repairs will vary,
depending on the desien of the laucet, Belore beginning
work, vou must first identify your faucet design and
determine what rq'|:|.aQ'L'|T|g~:|t [irts are nceded

[here are four basic faucet designs: ball-tvpe,
cartridge, disc, and compression, Many Faucets can be

iLl{'['l[iHL'Ll L'-”‘l.l!l l]'l outer il|'||'J'l'iI|'iI]'lL'l;.'. |JLJ|. |.I||I'I|.'.I'!1 mest

be taken apart before the design can be recognized.
[he COMPression design is used in many
double-handle favcets. Compression faucets all have
"':'\'n.i'llll.'fh 0T ht'-ll!‘- lh.il.[ must |:l|i' |":'|':||i|L'l.'l:|. |.|-|:||'|l ljl]ll' Lo
time. These repairs are easy to make. and replacement
parts are inexpensive.
Ball-type, cartridge, and disc Faucets are all known
as washerless faucets. Many washerless faucets
are controlled with a single handle, although some
('.!l'[!'i(lﬁl" |1|f|{if'|h LIS LA Fl-lll(”“'?\. III‘I.IHhL'lI'.'Z"i"i f.tln'i'l'H'\-
are more trouble-free than compression [aucets and

are ci('*;i;_rllt':i frr t||:-i|;t rt'|mir.

Cartridge

Spout

Aerator

Mining
chamber

—

T

i

¢ Hot water

supply tube

Cold water -
supply tube
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When installing new faucet parts, make sure the
replacements match the original parts, Replacement
|].J|'|.H |-I||' I:l“l]lll.ll' '\.'nl?'il'lﬂ'l'lﬂ'hh |.|||.||.'I:'1.‘\' dng id‘.'lll il‘l{'ll |:l'\.
brand name and model number. To ensure a correct

‘\-l‘l\'._'i'l.iliilrl_ VOl Fmay wanl o |le'il'|::_:'\_ |EIIL' MOTN IZI.LI'l!t (L}] ||‘IL_'

store for comparison.

Turn off water before starting any faucet rapair, using shutoff
valves undemeath faucet, or main senvice valve found near
the water meter, When apening shutoff valves after finishing
repairs, keep faucet handle in open position to releasa trapped
an water runs steadily, chose

Typical faucet has a single handle
attached o a hollow cartridga. The
cartridge controls hot and cold water
flowing from the supply tubes into the
mixing chamber, Water is forced out
the spout and through the serator.
When repairs are needed, replace the
entire cartridge




Specialty tools and materials for faucet repairs include penetrating oil (&), seat wrench (B), seat-dressing (reamer) tool (C), handle
puller (D), plumber’s putty (E). basin wrench (F, silicone caulk (G).

How to Identify Faucet Designs

Ball-type faucet nas a single handle over a dome-shaped Cartridge faucets are available in single-handle or

cap. If vour single-handie faucet is made by Delta or Peerless, double-handie models, Popular cartridge faucet brands include
it is probably a ball-type faucet. See pages 324 to 325 o fika Price Phister, Moen, Valley, and Agualine. See pages 326 to 327
ball-type faucet o fix & cartricdge faycet

Compression faucet has two handles When shutting Disc faucet has a single handle and a solid, chromed-brass
the faucet off, you usually can fesl a rubber washer being body If wour faucet is made by Amencan Standard or Reliant, it
sgueezed inside the faucet. Compression faucets are sold may be a disc faucet. See pages 332 t0 333 to fix a disc faucet

under mamny brand names. 5ee pages 328 to 329 to fix a
comprassion faucet.

Flwwmbing & Wirirg
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| Fixing Ball-type Faucets

sandle and is
M Aidentified by the hollow metal or plastic ball

iﬂ!\idl' ll'll' 1I.IIH.'L‘[ |Z|H[|:l. :III.I..iIT‘.-' ILJ

|1;J|1-lf.|n' faucet has a single

i'l :I.'l:“_' !‘.ll“_'i'[:i |"|i|'| [
a rounded cap with knurled edges located under
1|'|‘L" |'|ji|'|d|l:'. [|~}r|ur |‘E||.|IL'I:_"1 Iﬂ_'.il\.f\ |.|'|:HTI LE'II:,' "i-F'H]'l” lllt(l
has this type of cap, first tey tightening the cap with
channel-type pliers. I tightening does not lix the beak,
disassemble the faucet and install replacement parts, Enurled
Faucet manufacturers offer several types of d edge:
replacement kits for ball-type faucets. Some kits ;
contain only the springs and neoprene valve seats,
while better kits also include the cam and cam washer.
Beplace the rotating ball only it it 15 obviously
worn or scratched. Hl’_']’:llili.'t‘!'l.'ll."l'l.‘ halls are either metal
or plastic. Metal balls are slightly more expensive than spout
plastic but are maore durable.

Bemember to turm off the water before
]‘.-ugitlnil'l,'-_l, work,

Tools & Materials »

(:—ilrun‘u'E-l'j.-r.-n' }:Eit'rh MNew rotating ball

Allen wrench (if needed)

Screwdriver Masking Laje Cam washer—
Litiliey knife C-rings

Ball-i Vpe Fancet Heat |J|'+:-u|' erease Ball

repair kit

Valve seat Valve seat

Spring *  Spring

Spout
O-rings
Repair kit for a ball-type faucet includes rubber valve Ball-type faucet has a hollow ball that controls the
seats, springs, cam, cam washer, and spout O-rings. Kit temperature and flow of water. Dripping at the faucet spout
may also include small Allen wrench t00! Used to remaove i5 caused by warn-out valve Seats, springs, or a damaged
faucet handie Make sure kit is made for your faucet model. ball. Leaks around the base of the faucet are cavsed by
Replacement ball can be purchased separately but s not worn O-rings.

needed unless old ball is obviously worn.
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How to Fix a Ball-type Faucet

Loosen handle setscrew with an Remove the cap with channel-typs Lift out the faucet cam, cam washer,
Allen wrench. Remove handle to expose plers. To prevent scratches to the shiny and the rotating ball, Check the ball for
faucet cap. chromed finish, wrap masking tape SIENS of wear,

around the jaws of the pliers

Reach into the faucet with a Remove spout by twisting it upward, Insert ball, new cam washer, and cam.

scrawdriver and remaove the old springs then cut off old G-rings. Coat new small lug on cam should fit into notch

and necprang valva seats, Q-rings with heatproof greasa and install on faucet body Screw cap onto faucet
Reattach spout, pressing downward Ll and attach handle,

the collar rests on plastic slip ring. Install
new springs and valve seats.
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| Fixing Cartridge Faucets

326

L{l\{':lrh'idggc' faucet is identified by the narrow metal
™ \or plastic cartridge inside the Faucet body, Many
Z‘iillk_’_ll"ililll(l['(l |~i||.||.'|:,'1"i illi(l saomde ‘!“ll}}h"hi”l[”f' ||'|”I:|I:'|‘i
use cartridge designs,

Fh‘plm_‘in}_g a L‘._Irlridg(_' i5 an casy repair that will
fix most faucet leaks. Faucet cartridges come in many
stylies, so you may want 1o |1r:i|1g the old cartridge along
for comparison when shopping for a replacement.

Make sure to insert the new cartridge so it is
aligned in the same way as the old cartridge If the hot
and cold water controls are reversed, take the Faucet
apart and rotate the cartridge 1807

Hemember to turn off the water betore
beginning work.

Tools & Materials »

Screwdriver Replacement cartridge
Channel-type pliers O-rings
Litility knite Heat-prool grease

Replacement cartridges come in dozens of styles.
Cartridges are available for popular faucet brands, including
tirom left) Price-Pfister, Moen, and Kohler, G-ring kits may be
sold separately
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Handle screw -

&

Cartridge

Retaining ring

Cartridge faucet has a hollow cartridge inser that lifts and
rotates i control the flow and temperature of water. Dripping at
the spout occurs when the cartridge seals become worn, Leaks
around the Base of the faucet ara caused by wom O-rings



How to Fix a Cartridge Faucet

Pry off the index cap on top of Remove faucet handle by lifting it up Remove the threaded retaining ring

faucet, and rermave the handle screw and tilting it backwards with channel-type pliers. Remove any
undarneath the cap. retaining clip halding cartridge in place.

Grip top of the cartridge with Remove the spout by pulling up and Reattach the spout. Screw the
channel-type pliars, Pull straight up to twisting, then cut off old Q-rings with retaining ring onto the faucet, and
remove cartridge. Install replacemeant a utility knife, Coat new Q-rings with tighten with channel-type pliers, Attach
cartridge sa that tab on cartridge heatproof grease, and install the handle, handle screw, and index cap
faces fgnward.
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S | Fixing Compression Faucets

328

|'I--‘H

[ll]li?!"'h.‘-l‘“!l |..:||.||.'I.":"i Ihl'l.L" .‘il'l].'ll':l“‘ ConLrls r‘l]l' |'Iil[
\_rand cold water and sre identified by the threaded
Hslem thf'l'll!ﬁ“l,,"!‘i |-|:I?'iil:ll.' ||"|I." |\i||.||.:['1 I'H:I(F:\.. {:I:H'lil:l!'i'ﬁ-hil:l“:
stems come in many different styles, but all have some
1'!.'{3(,' |:l|I ['lﬂ'(ll]l'l,,"l“' 'I.'-'.,lf'-l'l(_'r o hl:'ill o [.,'“r'l[n:li water Hi:l'l.'..
Compression faucets leak when stem washers and
seils hecome worn.,

Older compression faucets often have corroded
handles that are difticult to remove, A specialty tool
called a handle puller makes this job easier. Handle
pullers may be available at rental centers.

When l'L'r'I'l:-'IL'iI'I}l washers, also checl the condition of

the metal valve seats inside the Faucet body: IF the valve
s¢als !Il.'L"I IiilL|_E"|:|. I.l'll"!-' ."\-h'..l lil'i.l |':I|.' I’l:'l'fllil.l. |."L| ar thl.irl:n.Il:.'L":l.
Hemember to turn off the water before

|\.ll'.'gl it 1H, W PI'L..

Tools & Materials »

Serewdriver Seat wrench or seat-
Handle puller
(if needed)
Channel-type
pliers
Utiliey knife

dressing tool (if needed)
Universal washer kit
*acking string
Heatproof grease
Replacement valve seats
(if needed)

Universal washer kit contains parts neaded to fix most
types of compression faucets, Choose a kit that has an
assortment of necprane washers, O-rings, packing washers,
and brass siam scraws
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Handle

Retaining nut -

Threaded spindle —__

O-ring

S5tem washer

Stem screw

A compression faucet has a stem assembly that includes a
retaining nut, threaded spindle, G-ring, stem washer, and stem
screwt Dripping at the spout oocurs when the washer becomes
worn, Legics around the handla ane caused by @ worn Q-ring



Tips for Fixing a Compression Faucet »

Packing nut

Handle puller

Side bars

Remove stubborn handles with a handle puller Packing string is used instead of an O-ring on some
Remove the faucet index cap and handle screw, and faucets. To fix leaks around the faucet handie, wrap new
clamp the side bars of the puller under the handle. Thread packing string around the stem, just undermeath the

the puller into the faucet stam, and tighten until the packing nut or retaining nut

handle comes free.

} Three Common Types of Compression Stems

Spindle - [¥|

Stem
assembly

'—-z_
u Stem

Washear — o EOrAW Diaphragm ~ Washer

Standard stem has a brass stem Tophat stem has a snap-on Neoprens Reverse-pressure stem has a beveled
screw that holds either a flat or beveled diaphr JEI“ instead of a standard washer, washer at the end of the spindle. To
neoprene washer to the end of the Fix leaks by replacing ."'I-u diaphragm replace washer, unscrew spindie from
spindla, I stem screw is wormn, it should rest of the stem assembly. Some stems
be replaced have a small nut that holds washer,

Flwmbing & Wirirg
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How to Fix a Compression Faucet

Handle
BCTEW

Remove index cap from top of faucet handle, and remove
handle screw. Remove handle by pulling straight up. If
necessary, usa a handie puller to remove handie {page 329

Threaded
spindle

Remove the brass stem screw
from the stem assembly. Remove worn
stem washer,

the rataining nut.
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Unscrew the threaded spindle from

Unscrew the stem assembly from body of faucet, using
channel-type pliers. inspect valve seat for wear, and replace
ar resurface as needed (page opposite), If faucet Dody or
stems are badly waom, it usually is best to replace the faucet

Cut off O-ring and replace with an
exact duplicate. Install news washer

and stem screw. Coat all parts with

heatproof grease, then reassemble

the faucet



How to Replace Worn Valve Seats

Check valve seat for damage by running a fingertip around Remove valve seat, using a seat wrench, Select end

the rim of the seat, If the valve seat feels rough, replace the of wranch that fits seat, and insert into fascet. Tum

seat or resurface it with a seat-dressing (reamer) tool (below). counterciockwise to remove seat, then install an exact
duplicate. If seat cannot be removed, resurface with a
saat-dressing tool (below).

- How to Resurface Valve Seats

select cutter head to fit the inside diameter of retaining nut screw retaining nut loosely into faucet body, Press the
Slide retaining nut over threaded shaft of seat-dressing tool, tool down lightly and turn tool handie clockwise two or three
then attach the lacknut and cutter head to the shaft rotations, Reassemble faucet,
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W | Fixing Disc Faucets

334

N dise Faucel has a single handle and is identified

[Aby the wide cylinder inside the faucet body, The
cylinder contains a pair of closely fitting ceramic discs
that control the flow of water.

A ceramic disc Faucel is a Lr||:-qu.1|i|§.' fixture that
is easy to repair, Lealks usually can be fixed by lifting
out the eylinder and cleaning the neoprene seals and
the cylinder openings. Install a new cylinder only if
the faucet continues to leak after cleaning,

After milLitlg repairs to a disc faucet, make sure

handle is in the ON position, then open the shutoff
valves slow J'j.'. Otherwise, ceramic discs can be cracked
by the sudden release of air from the fucet. When
water runs .~=1i.:.'|di]'j.'. close the faucet.

Remember to turmn off the water betore

|\.lt'gl it 18 Wi PI'L..

Tools & Materials »

Screwdriver
Fiber abrasive pad

Replacement cylinder
{if needed).

Replacement cylinder for disc faucet s necessary onby if
faucet continues to leak after cleaning. Continuous leaking is
caused by cracked or scratched ceramic discs. Replacement
cylinders come with neoprene seals and mounting screws,
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Handle

Mounting
SCrews

Cwlinder
containing

Water inlets

Neoprene seals

Disc faucet has a sealed cylinder containing two closely
fitting ceramic discs. Faucet handle controls water by sliding
the discs into alignment. Dripping at the spout occurs when
the neoprene seals or cylinder openings are dirty



How to Fix a Ceramic Disc Faucet

Neoprene seals

Rotate faucet spout to the side, and remove the escutcheon cap. Remove the neoprene seals from
raise the handle. Remove the setscraw Remove cartridge mounting screws, and — the oylinder openings
and lift off the handie lift out the cylinder,

Cylinder
openings

Clean the cylinder openings and the Return seals to the cylinder openings, Install a new cylinder only if the
neoprene seals with an abrasive pad. and reaszemble faucet. Move handie to faucet continues to leak after cleaning.
Rinse cylinder with clear water OM position; then slowly open shutoff

valves. When water runs steadily,

close faucet.
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I | Replacing a Sink Faucet

334

| |!.~.'I:|||ing a new Faucet is an easy |J|'n_jc'¢'l that takes
about one hour. Before buying a new faucet,
|:|rhl I:ill.(l Ihl' ljii1r11"ll‘r |:||I [I“.' hir'lL. ‘l:II'II:_"I!iF'I;-_Eh.. illl(l
then measure the distance hetween the tailpieces
':rT“_'..'!‘_il.Il,'(_'l_! |]|'I'{L"I“L'r:|. hl:li&{' SUITE ||'|L" |.!i||:lil.,"l:_(,'5 |'||I ll!{'
new faucet match the sink openings.

When shopping for a new Faucet, choose a moc
made by a reputable manufacturer. Replacement

el

parts for a well-known brand will be easy to find if the
faucet ever needs repairs. Better faucets have solid
brass bodies, They are easy to install and provide vears
of trouble-free service. Some washerless models have
lifetime warranties,

Always install new supply tubes when replacing a
faucet. Old supply tubes should not be reused. Most
codes accept the use of manufactured PB p].!.lili-;'
supply tubes for exposed, undersink supply tubes

o
il
Sprayer head

8

Handle mount

Sprayer base
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I witer pipes underneath the sink do not have shutoff
valves, vou may choose to install the valves while
|'['P‘|4]L'|‘|iﬂ [III' rill.ll.'l'l :

Bemember to turn off the water before

|]L‘g|1l|'||!'l}_[ uan.

Tools & Materials »

Basin wrench or
channel-tvpe pliers

Putty knife

Caulk gun

Adjustable wrenches

Penetrating oil

Silicone caulk or
plumber's putty

Two Hexible
supply tubes

'}__— Tailpiece

—— Mounting nut
AT o

Coupling nut

Supply tube

Shutoff valve



How to Remove an Old Sink Faucet

Spray penetrating oil on tailpiece
maunting nuts and supply tube codpling
nuts Bemove the coupling nuts with &
basin wrench or channeal-type pliers,

| Faucet Hookup Variations

Braided steel
supply tubes

Vinyl mesh
supply tubes

New faucet without supply tubes: Buy two supphy tubes,

Supply tubes are available in braided steel or vinyl mesh
(shown above), PB plashic (acceptable by most codes for
exposed supply lines), or chromed copper.

Remowve the tailpiece mounting nuts
with a basin wrench or channel-type
plers. Basin wrench has a long handie
that makes 1t easy 1o work In tight areas.

Remove faucet. Use a putty knife
10 Clean avway old putty from surface
of k.

Copper supply
tubing

1

Mew faucet with preattached copper supply tubing:
Make water connactions by attaching the supphy tubing
directty to the shutoff valves with compression fithngs.

Plawbing & Wirirn B
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How to Install a New Sink Faucet

T Faucet hase

Apply a %" bead of silicone caulk or plumber's putty amund the base of the faucet. Insart the faucet tallpliecas ivto the sink
openings, Position the faucet 5o base is parallel to back of sink, and press the faucet down to make sure caulk forms a good seal.

Screw the metal friction washers
and the mounting nuts onto the
talipeces, then tghten with a basin
wrench or channeltype pliers Wipe away
excess caull around base of fascet.

connect flexible supply tubes to
faucet tallpieces Tighten coupling
nts weth a basen wranch or
channel-type pliers
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Supply tube

4

Shutoff valve

Attach supply tubes to shut-off
valves, using compression fithngs (pages
300 10 301). Hand-tighten nuts, then use
an adjustable wrench to tighten nuts

Y tum_ I necessany, hold valve with
another wranch while tightening



How to Connect a Faucet with Preattached Supply Tubing

Compression
fitting

Attach faucet to sink by placing rubber gasket, retainer Connect preattached supply tubing to shutoff vahes
ring, and locknut onto threaded wailpiece. Tighten locknut with With compression fittings (pages 300 to 301). Red-coded tube
a basinwrench or channel-type pligrs. Some center-mounted should be attached to the hot water pipe, blue-coded tube to
faucets have a decorative coverplate. Secure coverplate the cold water pipe

fram undarneath with washers and locknuts screwed onto
coverplate bolts

How to Attach a Sink Sprayer

Sprayer
base

Hose
nipple

Spraver
nosse

Apply a %" bead of plumbier's putty or Place friction washer over tallplecs. Screw sprayer hose onto the hose
sillcone caulk to bottorn edge of sprayer SCraw the mounting nut onto tallpiece nipple on the bottom of the faucst.
base Insert tailpiace of sprayer base and tighten with & basin wrench or Tighter ¥ turn, using a basin wrench or
into sink opening. channel-type pliers Wipe away excess channel-type pliers.

putty around base of sprayer.

Flwwmbing & Wirirg
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B Installing Shutoff Valves & Supply Tubes

338

Shutoff valves allow you to shut off the water to an individual

fixture 50 it can be repaired. They can be made from durable
chromed brass or lightweight plastic, Shutoff vahes caome in
¥ and %" diameters to match commion water pipe sizes

v’hji]]’l'l-ﬂ”l Z";l'll.ll.l"llllx 'l.'ill".'l:_':.\_"\' ar f‘il]l]l]l'l !'lll)(_'.‘i CAn Cause
U water to leak underneath a sink or other fixture.

First, try tightening the hitings with an adjustable
wrench. If this does not fix the leak, replace the
shutoft vihves and supply tubes

Shutoff valves are available in several fitting types.
For copper pipes, valves with compression-type fittings
are easiest to install. For p-l:'l!iliL' pipes, use grip-type
valves, For galvanized iron pipes, use valves with
fema

e threads.

Older plumbing systems often were installed
Ry i[]l“il.l[ “\.'l“'l: .‘ihL"(Pl\II '..!l'-{'.‘i. ‘Iilll'“."[l |'l'i}:||‘|'i|1g oar
replacing plumbing fxtures, you may want to install

shutaff valves if they are naot ;|||'L':|:|§L present,

Tools & Materials »

Hacksaw Feli-1 iJ:|m'q| pen
Shutoff valves
Supply tubes

Pipe joint compound

[ubing cutter

COwWreno |'1

Tubing bender

.-‘I.L|j||.-;1.!|:u
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Supply tubes are usad o connect water pipes to faucets,

"o

toilets, and other fixtures. They come in 127, 207, and 30"
lengths. PB plastic and chromed copper tubes are inexpensive.
Braided steel and vinyl mesh supply tubes are easy o install,

How to Install Shutoff
Valves & Supply Tubes

Supply
pilpes

Tum off water at the main shutoff valve, Remaowve old supply
pipes. If pipes are solderad copper, cut them off just below tha
soldered joint, using a hacksaw or twbing cutter, Make sure the
cuts are straight., Unscrew the coupling nuts and discard the
old pipes,



Compression —
ring

Shutoff ~
valve

Compression Compression
nut rnyg

Comprassion l

Slide a compression nut and Apply pipe joint compound to
COMPression ring over Copper Water the threads of the shutoff vale
ppe. Threads of nut should face end Or COMPression nut. Screw the

Of pepe. COMDIessIon nut onta the shutoft valve
and tighten wath &n adjustable wrench.

Fixtura
tailpiece

Sprayer
hose
Shutoff
valve

Position the supply tube between fixture taipiece and Attach bell-shaped end of supply tube to fixture tailpiece
shutoff valve, and mark tube to length. Cut supply tube with a with coupling nut, then attach other end to shutoff vabva with
tubing cutter compression ring and nut (pages 300 to 301), Tighten all fittings

Compression
mut :

Bend chromed copper supply tube
10 reach from the talpiece of the fixtlire
0 the shutoff vahe, using a tubing
bpender. Band the fube slowly to awoid
kirkireg ghe metal.

Coupling
nut

Supply
tubea

with adjustable wrench

Flwwmbing & Wirirg
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I Fixing Sprayers & Aerators

340

|I warer |:li'l'!t!-'||‘|'-l" |I||.J|'|| d 5--i|'||x '1'|'||':l'n|.‘r SCCITS |I.|'.'l.I M
if water leaks from the handle, it is usually because
||-||:|I." |:l|]i|d|]|] il!l(l .‘H.'[ll‘lHI.fI” I"I.I'll' |:l|ﬂ:l|:'lxl‘[| :‘\I'Ililil

openings inside the sprayer head. To fix the problem,

|.II'5=| |.ILIL' tl'lll' hl!‘!’..]'!.'('r I'l('.dd ill'h-lrl .II1|I| l:_'ll.[‘.lll ||‘1L‘ |Lir[h. EE

cleaning the sprayer head does not help, the problem
iy b caused by g i}uih:., diverter valve, The diverter
valve inside the faucet body shifts water How from the
|..Ei|,H_'I_"t ‘il,'l‘l]'IH [} il'll_' hl:l'l';l".'l:,'r 1.'|'|'|1_'r1 ll'll_"' ‘il]l'il:l.'{'l' hill'll:,”ﬁ_' T
pressed. Cleaning or replacing the diverter valve may
fix water pressure problems.

Whenever making repairs to a sink sprayer, check
the sprayer hose for kinks or cracks, A damaged hose
.‘1|'H:|1.|.|1.| h'.' |'l."|':l|||‘|.'|."|.|.

IF water pressure from a Faucet spout seems
low, or if the flow is partially blocked, take the spowt
aerator apart and clean the parts. The aerator is a
SCTEW =00 .||.[:|['|i|!||."|i1 W ||I‘| i hll'l.!” Wire screen |||:||
mixes tiny air bubbles into the water How. Make sure
the wire screen is not clogeed with sediment and
lime buildup. If water pressure is low throughout the

|'IHLIHI!'. il may |3l[' |'Il'|. dLsC g.lll'il[li.’i‘[l o waler |JiF'I-L"!-.

are corroded. Corroded pipes should be replaced

with COpper.
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Tools & Materials »
Screwdriver Universal washer kit
Channel-type pliers
Meedlenose pliers

Heatproot grease
Replacement

Small brush
Vinegar

sprayer hose

Clean faucet aerators and sink sprayvers to fix mast [ow
water-pressure problems Take aerabar or sprayer head apart,
then use a small brush dipped in vinegar 1o remove sadiment




How to Fix a Diverter Valve

Pull diverter valve from faccet body
with needlencse pliers, Use a smal
brush dipped in vinegar Lo clean limea
buildup and debris from vakle

Shut off the water. Remove the
faucet handie and the spout {see
diractions for your faucet type, pages
322 o 333

How to Replace a Sprayer Hose

‘-""'Il'lllh.

r—

Faucet
sprayer nipple

¢

o

_—— Washer
B d
b .

L Sprayer
hoge

— Handle
mount

Unscrew the sprayer head from the
handle mount, Remove washer,

Shut off the water. Uinscrew sprayer
hose from faucet sprayer nipphe, Using
channel-type pliers, Pull spraver hose
through sink opening.

Replace any worn O-rings or
washers if possible, Coat the new pans
with heatproof grease, then reinstall
the diverter valve and reassemble

the faucet

T Handle
mount

Remowve retaining clip with
needle-nose pliers; discard old hose
Attach handla mount, retaining clip,
washer, and sprayer head to new hoss,
Attach sprayer hosa to faucet sprayer
nipple on faucet

Flwwmbing & Wirirg
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B Tub & Shower Plumbing

ub and shower faucers have the same basic desions

as sink faucets, and the techniques For repairing
leaks are the same as described in the Taucet repair
section of this book ipages 322 to 333). To il.|l.':‘|:i|'-j=
yvour faucet desion, vou may have (o take ol the
handle and disassemble the faucet.

When a tub and shower are combined, the

showerhead and the tub spout share the same hot and
cold water -;|||1|1|\.' lines and handles, Combination

|-il|.|L'l."|.‘| dng Ak .II|.]|J|L' d5 [I'II'l'l"l'I.Il'IL”L'. Wi |"I|.|:I]d||.". o

single-handle ypes i below). The number of handles
gives clues as to the design of the faucets and the

kinds of repairs that may be necessary

| Tub & Shower
Combination Faucets

B____

Showerhead

Diverter valve

Cold water
supply line

Hot water * Tub spout

supply line

Three-handle faucet ipages 344 to 345) has valves that are
aither compression or cartridge design

342 I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR



With combination laucers, a diverter valve or gate
diverter is used to direct water flow to the tuh spout
of the showerhead, On three-handle faucet tvpes, the
middle handle controls a diverter valve. IF water does

not shilt easily From tub to showerhead, or if water

continues to run out the spout when the shower is on,

thi diverter valve |1|'r||:\a|:|l. needs to be cleaned and
repaired {page 3450,

[wo-handle and single-handle types use a gate
diverter that is operated by a pull lever or knob on
the tub spout. Although gate diverters rarely need
repair, the lever occasionally may hreak, come loose,

or retuse to stay in the UP position. To repair a gate

Bhowerhead

Cold water
supply line

-—1— Gate diverter

ot water
supply line

Two-handle faucet has vaives that are either compression
Or cartridge design

diverter set in a tub spout, replace the entire spoul
| page 1471

Tub and shower Fancets and diverer valves may
be set inside wall cavities. Bemoving them may require
a decp-set ratchel wrench (page 347)

If spray from the showerhead is uneven, clean
thi spriy busles, I the showerbiead does not stav in
an upright position, remove the head and replace the
C-ring (page 350)

[0 add a shower to an existing tub, install
a Hexible shower adapter (page 351). Several
manufacturers male complete conversion kits that

allow a shower to be installed in less than one hour,

Showerhead

Cold water
- supply line

"~ Gate diverter

Hotl water

supply line Tub spout

Single-handle faucet has valves that are cartridge, ball-type,
or dist design
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B | Fixing Three-handle Tub & Shower Faucets

Alllll'l‘-ii.,tl'lt”{‘ Faucer Ly has two handles 1o
control hot and cold water, and a third handle to

l'.'HillI'Hl II"I" :|i1.'n:r[r:'r 'l.'iII'L'L‘ ..iIH.i [liﬂ:l" willer [o lZ'il.IilZ"I'

Tools & Materials »

Screwdriver

Adjustable wrench or channel-type pliers

Deep-set ratchet wrench

Small wire brush

Replacement diverter cartridge or universal
washer kit

I |r.'.!1|]'|'i:lu|'- grense

a tub spout or a shower head. The separate hot and
K'"l{l |"|:|I'||:,|Iﬂ_:.‘i in[li(_'.jh.' I:_'.,iT“‘iLlHL" 0r L‘i:ull]prl:_'*_i_liil:rr] |Ial]L'L"[
designs. To repair them, see pages 332 to 333 for
cartriclge, and 330 to 331 for compression,

If a diverter valve sticks, if water How is weak, or
if water runs out of the tub spout when the How is
directed to the showerhead, the diverter needs to be ;
repaired or replaced. Most diverter valves are similar Vinegar
to either compression or cartridge faucet valves.

Compression-type diverters can be repaired, but
cartridge types should be replaced.

Remember to turn off the water betore
beginning work.

Water line to
shower head

Diverter

Diverter valve
handle
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How to Repair a Compression Diverter Valve

Remove the diverter valve handle
with & screwdriver. Unscrew or pry off
the escutcheon.

stem
washer

Stem screw §

Remove brass stem screw. Replace
stem washer with an exact duplicata, If
stem scraw is worn, replace it

Remove bonnet nut with Unscrew the stem assembly, using
an adjustable wranch or & desap-set ratchet wranch. It necessany,
channel-type pliers chip away any mortar surrounding the

bannet nut (page 347, step 2.

5

Hetalning -

Threaded
spindla

Unscrew threaded spindle from Clean sediment and lime build-up

retgining nut from nut, using a small wire brush
dipped in vinegar. Coat all parts with
heatproof grease, and reassemble
diverter vahe

Flwwmbing & Wirirg
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| Fixing Two-handle Tub & Shower Faucets

Tu'u-h.mn:l e tub and shower faucets are either If the diverter Fails to work |‘J'|1:;}L'r|1_.. I'{,‘F}lill'l' the b
cartridge or compression design, They may be spout. Tub spouts are inexpensive and easy to replace,
rl"!'l‘ilil"l"l:l |I‘ﬁ”|:l'l'l'ir'|;-_[ 1|"H." ‘Iil'(".'| E(H'IH om |].;igl!_'.‘i {%_j 11] %1% l“:.l::IIIL"‘”'Illl'r Loy Lturm HlT Ihl' walor hl."l‘“l'l:'

for cartridge, or pages 330 to 331 for compression. beginning worle

|3L"L,'i,|||5(_' Ila!_' 'I.'q'll'l.'L".". ':lr |'|1|'I'|-|'|;|r'|["l' t‘rl:l .'Il'll:l Hl":'l.'-'l:"r
faucets may be set inside the wall cavity, o deep-set
socket wrench may be required 1o remove the Tools & Materials »

valve stem.

Two-handle tub and shower designs have a gare Screwdriver Deep-set
diverter. A gate diverter is a simple mechanism located Allen wrench ratchet wrench
in the tub spout. A gate diverter closes the supply Pipe wrench Masking tape or cloth
of water to the b oLt and redirects the How to ('!!.;.r.nol.h_,-Fh- |j|iq,;|',n'. F‘ipp joint ;*umpm_mr.l
the shower head. Gate diverters seldom need repair Small cold chisel Replacement faucet
{]L:L‘;Lhinﬂat||}f'. the lever Iy hreak, come loose, or |§;|I|-;n~q-|: hammer varts, as needed

refuse to stay in the UP position.

Water line to
shower head

Cold water
supply line -

Hot water
supply line
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I‘ Tips on Replacing a Tub Spout »

Check underneath tub spout for
& amall access shot. The slot indicates
the spout is held in place with an
Allen screw. Remove the screw using
an Allen wrench. Spout will slide off,

Unscrew faucet spout. Lse Spread pipe joint compound
a pipe wrench, orinsert a large on threads of spout nipple before
screwdrver of hammer handle into replacing spout.

the spout opening and turn spout

counterclockwise.

" How to Remove a Deep-set Faucet Valve

Remove handle and unscrew

the escutcheon with channal-type
pliers. Pad the jaws of the pliers with
masking tape to prevent scratching
the escutcheon,

Chip away any mortar surrounding Unscrew the bonnet nut with a

the bonnet nut, using a ball-pean deep-set ratchet wrench, Remowve

hammer and & small cold chisel the bonnet nut and stem from the
faucet body
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&(y'_\\.v.ingll'-h.ind e tub and shower faucer has one valve
I Athat controls both water How and temperature,
J‘;.rlii_:'\.ll"'|I|i|'l‘i|l" |I||lH.'L"":‘i may hl' ;:I.I]l-':l.'ill:,'. I:_'._I:flriil]:"l". ar
disc designs,

i!..:! hil'li,'-_"lﬁ,'-l'l;'ll'll:llﬁ,' L'r'll'lll'“l 1'.|:|".'(_' IL'..JL?\ ar [._li](,'.‘i
not function proper
the valve, and replace any worn parts. Use the
repair technigues described on pages 324 to 325

v, disassemble the faucet, clean

for ball-tvpe, or pages 332 to 333 for ceramic disc.
Repairing a single-handle cartridge faucet is shown on
the opposite page.

Direction of the water flow to either the tub spout
or the showerhead is controlled by a gate diverter,

Built-in shutoff
valves

Cold water ~
supply line

I'HE COMPLETE PHOTO GUIDE 10 HOME REPAIR

| Fixing Single-handle Tub & Shower Faucets

v, the
lever may break, come loose, or refuse to stay in the
UP position, If the diverter fails to work |J=1J|n':'|1..

replace the tub spout (page 347).

Gate diverters seldom need repair. Occasional

Tools & Materials »

.k'-ll.'"_"l‘. [ll'i"l er
Adjustable wrench
Channel-type pliers

Ht'|]|:-|l.‘|:'ll'll'lll Faucel
parts, as needed



How to Repair a Single-handle Cartridge Tub & Shower Faucet

3 Bonnet nut

Use a screwdriver o remove the Turn off water supply at bullt-in uUnscrew and remove retaining ring or
handle and escutcheon. shutoff vahes or man shutoff vahe. bannet nut, using an adjustable wrench.

Remove cartridge assembly by grasping end of valve with Flush valve body with clean water to remove sedimeant,
channel-type pliers and pulling genthy: Replace any worn O-rings. Reinstall cartridege and test vabe, If
faucet fails to work properly, replace the cartridge.
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| Fixing & Replacing Showerheads

[ Sy [rom the showerhead is uneven, clean
the spray holes, The outlet or inlet holes of the

:‘ilHJ'L'.II'FhIZ'.Iil IThkY ﬁiﬂ L |Hﬁ}_:l"[| W i[l'l r11i:|('r;|| dl"]ﬂhilh. Shower arm

Showerheads pivot into different positions. 1f a
showerhead does not stay in position, or il it leaks,

replace the O-ring that seals against the swivel ball.

—V/ Collar nut

y Swivel ball nut
aviilable at hardware stores and home centers ')(/

m Spray adjustment
cam lever
Tools & Materials » Swivel ball

A tub can be t:qllipp::d with a shower by installing

a flexible shower aul;lp[-.'r kit, {.'L:lln]‘.-h'll.' kits are

Adjustable wrench ['hin wire

or channel-type (paper clip) )

- D-ring

pliers Heatprool grease
Pipe wrench Fag
Dorill Replacement O-rings
Glass & tile bit (il needed)

[if needed) Masonry anchors Spray outlets
Mlallet Flexible shower
Screwdriver adapter kit

A typical showerhead can be disassembled sasily for cleaning
Masking tape [optional ) and repair. Some showerheads include a spray adjustment cam
lever that is used to change the force of the spray

How to Clean & Repair a Showerhead

Swivel
F __—ball aut

Collar ~

nut

Unscrew the swivel ball nut, using Clean outlet and inlet holes of Replace the O-ring, [ necessary.
an adjustable wrench or channek-typs showerbead with & thin wire. Flush the Lubricate the O-ring with heatproot
pliers. Wrap jaws of the tool with masking head with clean water graase befora installing.

tape to prevent marnng the finish.
Unscrew collar nut from the showerhead.
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How to Install a Flexible Shower Adapter

Flexible
showar
hosge

G
e - u!

Remove old tub spout (page 347), Attach flexible shower hose 10 Determine location of showerhead
Install new tub spout from ki, using a the adaptor hose outlet. Tighten hanger. Lisa hose length as a guida, and
pipe wrench, Mew spout will have an with an adjustable wrench or maka sure shower-head can be easiky
adapter hose outlet, Wrap the tub spout channel-type pliers lifted off hanger,
with & rag to pravent damage to the
chrome finish

Mark hole locations. |Use a glass and Insert anchors into holes, and Fasten showerhead holder to the
tile bit to drill holes (n ceramic tile for tap into place with a wooden or wiall, and hang showerhead.
Masonry anchors, fubber mallet
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| Common Toilet Problems

352

A{'IH}_"_E#{I |l!li|l‘[ is one I!I‘iI [l!d' Mast Commaon

plumbing problems, [T a toilet overflows or flushes

hl“g}_{lﬁl]i\. ‘.'ll:'rl.r El“.' I:'l”ﬁ "u'l.ill'l il '|:||l|[1;-_§[:r o E'll].‘il.,'t .illgﬂ_‘r
{page 374). If the problem persists, the clog may be in
the main waste-vent stack [rage 3801.

Most other toilet problems are fived easily with

minor adjustments thal require no disassembly or
replacement parts. You can make these adjustments in

a Few minutes, using simple tools (page 356,

I minor adjustments do not fix the problem,

further repairs will be needed. The parts of a standard

toilet are not difficult to take apart, and most repair
projects can be completed in less than an hour,

Problems

Hondle is [nose.

A recurring puddle of water on the floor around
a toilet may be caused by a crack in the toilet base
OF in II'I‘_' I:lill\. |"~| LI?Ii'I'l-'Ig('iJ [[lil‘.'l ?il":llllll Il[‘ I'E:i:lla".'{"[l.
Installing a new toilet is an easy project that can be
“I'Ii.f:l'lt"l:l i['l |h|'(_'{' oar |Il,:u:|r |:£|L|r2~:.

A standard two-piece toilet has an upper tank
that is bolted to a base. This type of toilet uses a
simple gravity-operated flush system and can be
repaired easily using the directions on the following
pages. Some one-piece toilets use a complicated,
high-pressure flush valve. High- pressure toilets can
be adjusted, but replacing valves should be done by

Tt hanils sticks o is hord o push. 1. Adjst it wits (pags 354),

a professional

Repairs

2. Clean & od|ust bandle (page 354).,

1. Adjust handle (page 354).
2. Reattoch Uit chain o Iift wires to levar (poge 3541,

Toilet will not flush at oll.

1. Moke sure woter is tumed on.
2. Adjust Iift choiin or lift wires (354).

Toilet dogs not Fush completely.

1. Adjust It chuin {page 354).
2. Adjust water level in tank (poga 3561,
3. Increase peassume on pressuie-nssistad toilet {poge 362},

Toilet overflows or Hlushes sluggishly.

1. Claor clogged fodlet (poge 374).
2. Cloos clogged moin wasta-vent stock {poge 380).

Tnilet runs continunesly,

1, Adjust it wires or lifr choin {page 354),
7. Replace leaky font ball.

3. Mdjust water level in Bank (poge 356),
4. hdjust and clean thsh vohve (page 359).
5. Raplace flush valve (poge 359},

&, Repalr oo reploce bolleack (page 358),
T Sevive pressure-nssist volve (poge 362).

Water on floor oround toilet.
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1. Tighten fank baolts and woter connecfions (page 340].
2. Insulote tank fo prevent condensotion (page 3&0).
3. Reploce wox ring (poge 361),

4. Rephace crocked fonk or bowl (poges 364 o 364,



[ ]
(B} Float hall

(1) Handle

s 3 Lift chain
{or tank ball) lor lift

(7) Ballcock

(4} Toilet bowl

Supply tube

Shutoff valve

How a toilet works: When the handle (1) is pushed, the lift chain raises a rubber seal, called a flapper, or tank ball (2). Water in
the tank rushes down through the flush valve opening (3) in the bottom of the tank, into the toilet bowd (35, Waste water in the bowl
iz forced through the trap (S) inta the main drain (&), When the toilet tank is empty, the flapper seals the tank, and a water supply
valve, called a ballcock (7, refills the toilet tank. The ballcock is controlled by a float ball {8) that rides on the surface of the water,
Wihen the tank is full, the fioat ball automatically shuts off the ballcock,
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| Making Minor Adjustments

M any commaon toilet |:II'lI|:l|L'II1!i can be hxed |‘J'f.'

making minor adjustments to the handle and the
attached lilt chain (or lift wires).

If the handle sticks or is hard to push. remove the
1d|'||\'.. COVET ;|r1:| l:_'ll:,".,l.“ |I'|[.," |'|:|r1|;||-:_' |T'H:ll”ﬂi”H nt. i’tlﬂli,[;'
sure the lift wires are straight.

IF the wilet will not Nush completely unless the
handle is held down, you may have to remove excess
slack in the lift chain.

If the toilet will not fush at all, the lift chain may be
broken or may have to be reattached to the handle lever

A continuously running toilet {page opposite) can
be caused by bent lift wires, kinks in a litt chain, or lime
buildup on the handle mounting nut. Clean and adjust
the handle and the lift wires or chain to hx the problem.

Tools & Materials »

Small wire brush
Vinegar

Adjustable wrench
Mecdlenose pliers
Screwdriver

How to Adjust a Toilet Handle & Lift Chain (or Lift Wires)

1

Handle
mounting nut

Clean and adjust handie mounting rut
50 handle operates smaoothly. Mounting
nut has reversad threads. Loosen nut

by turning clockwise, tghten by turning
counterclockwise. Ramove lime buldup
with a brush dipped in vinegar.

Adjust lift chain 5o it hangs straight
from handle lever, with about %* of
slack. Remove excess slack in chain by
hooking the chain in a different hole in
the handle lever or by removing links
with needlenose pliers. & broken lift
chain must be replaced.

R4 B THE COMPLETE PHOTO GUIDE TO HOME REPAIR

Adjust lift wires (found on toilets
without [ift chains) 20 that wires are
straight and operate smoothly when
handle is pushed. A sticky handle oftan
can be fixed by straightening bent

it wires.




I | Fixing a Running Toilet

he sound of continuously running water oceurs il

[resh water continues to enter the toilet tank after
1I'H..," ”“"\}I L':I.'{I(‘. % L'[H“Plﬂ[f". '1'|. rl.lllullihk_r‘ 1”|‘|['l Can wastbe
20 or more gallons of fresh water each day.

To hix a running toilet, first jiggh: the toilet handle. {1} Lift wires
- [ \ {or lift chain)

If the sound of running water stops, then either the
handle or the lift wires (or lift chain) need to be
adjusted [page opposite),

If the sound of running water does not stop when
the handle is jigeled. then remove the tank cover and
check to see if the Hoat ball is touching the side of
the tanle If necessary, bend the float arm to reposition
the tHloat ball away from the side of the tank, Make
sure the float ball is not leaking, To check for leaks,

(2) Float
hall

[
unscrew the float ball and shake it gently. IF there is
water inside the ball, replace it.

If these minor adjustments do not fix the problem,
then VoLl will have to .'deLI:;l, or r1.'|1.']il‘ the ballcock or
the Hush valve {photo, right). Follow the directions on

the |'n|||:ming [rages, {4) Flush

= valve

Tools & Materials »

Screwdriver Balleock (it needed) The sound of continuously running water can be caused
Small wire brush Balleock seals by several different problemns: the liftt wire (1) (or lift chain) is
Sponge Emery cloth bent or kinked; the float ball (2} leaks or rubs against the side

of the tank; a faulty ballcock (3} does not shut off the fresh

Adjustable wrenches Fiber abrasive pad
e P water supphy, or the flesh vahee (4) allows water to leak down

Spud wrench or ] Illupp{*r or tank ball irtey thes toiket bowd, First, check the lift wires and float ball.
"l"=“““‘|‘[‘.~'l3'¢ Plﬂ-'l'-‘: Flush valve making simpie adjustrments and repairs to these parts does
Universal washer kit (if needed) not fix the problem, then yvou will have to repair the ballcock or

flush valve iphotd, beloed.

Refill tube l:he;k the overflow pipe if the sound of
running water continues after the float ball
and lift wires are adjusted. If you see water
flowing into the overfiow pipe, the hallcock
must be repaired. First adjust balicock to
lowver the water level in the tank (page
35&), If problem continues, repair or
repiace the ballcock (page 358), If water is
not fiowing into the overflow pipe, then the
flush valve must be repaired (page 359
First check the tank ball {or flapper) for
wear. and replace if necessary. If problem
continuas, replace the flush vahe,
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How to Adjust a Ballcock to Set Water Level

Traditional plungervalve ballcock is made of brass Water Diaphragm ballcock usually is made of plastic and has

flon 15 controlked by a plunger attachead to the float arm and 4 wide bonneat that contains a rubber diaphragm. Turm the
ball, Lower the water level by bending the float arm dowrward adjustment screww Clockwise to raise the water level. Turn it
slightly. Raise the water level by bending float amm upward. courterclockwise to lower the water level. Bend the float arm

to make larger adjustments, if necessany

Float cup ballcock is made of plastic and is easy to adjust Floatless ballcock controls water level with a

Lower the water level by pinching spring clip on pull rod and pressure-sensing device. Tum the adjustment screw clockwise,

mawing float cup downwand an the balicock shank, Raise the W turm at a time, to raise the water kevel; countarchockwise to

water leval by moving the cup upward, lower it Note: Floatfess ballcocks are no flonger allowed by
code and should be replaced,
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How to Repair a Plunger-valve Ballcock

Shut off the water, and flush o Pull up on the plunger 1o remove Install replacement washers. Clean

empty the tank. Remove the wing nuts it. Pry out packing washer ar 0-ring, sadiment from inside of ballcock with a
on the balicock. Slip.out the float arm Pry out plunger washer. (Remove stem wirg brush. Reassemble ballcock

screw, if necessany.)

How to Repair a Diaphragm Ballcock

Shut off the water, and flush o Lift off float arm with bonneat Replace any stiff or cracked parts.
empty the tank. Remove the screws attached. Chack diaphragm and plungsr It assarmbly 15 badly worn, replace the
fram the bonnet. for wear. antire balicock,

How to Repair a Float Cup Ballcock

Shut off the water, and flush to empty Remove bonnet by pushing down on Replace the seal. If assembly 15 badhy
the tank. Rernowve the balloock cap shaft and turning counterclockwise, worm, replace the entire ballcock.
Clean gut sediment inside ballcock with
wire brush.
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| How to Install a New Ballcock

Shut off water, and flush toilet to Loosen the shank locking on the Attach a cone washer to the new

ermpty tank. Uss a spongs to remove new ballcock. Adjust the shank until the balicock, and insert the tailpiece into the
remaining water. Disconnect supply top of the ballcock is 17 from the top of tank opening.
tube coupling nut and balicock the tank. Tighten the locking.

mounting nut with adjustable wrench.
Remove old ballcock.

Screw in the float arm and align it 50 it passes in front of Screw the mounting nut and the supply tube coupling nut
the overfiow pipe, Screw on the float ball. Position the refill onto ballcock tailpiece. Tighten them. Tum on the water and
tube so it fits inside the overflow pipe, check for leaks,
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How to Adjust & Clean a Flush Valve

Overflow pipe

Adjust tank ball (or flapper o it is Replace the tank ball if it is cracked Replace flapper if It iz worn, Flappars
directly cver fiush valve, Tank ball has a or worn, Tank balls have a threaded are attached to small lugs on the sides
guide arm that can be loosened so that fitting that screws onto tha lift wire of overfiow pipe.

tank Dall can be repositionad. {Somea Clean opaning of the flush valve, using

tank balls have a ball guide that helps emery clath (for brass valvas) or a fibar

seat the tank ball into the flush valve,) brasive pad {for plastic vahes)

How to Install a New Flush Valve

2 .

washer

Spud
washer
Bevelad i

Flush valve side
tailpiecea

Owverllow
pipe

Shut off water, disconnact ballcock Slide cone washer onto tailpiece of Screw spud nut onto tailpiece of flush
ipage opposite, step 1), and remove riew flush valve, Beveled side of cone valve, and tighten with a spud wrench
toilet tank (page 361, steps 1 and 2), washer should face end of tailpiece or channel-type pliars, Place soft spud
Remaove old flush valve by unscrewing Insert flush vahe ino tank opening so washer over tailpiece, and reinstall
spud nut with spud wrench or that overflow pipe faces ballcock toilet tank

channal-type pliers,
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| Fixing a Leaking Toilet

360

'i]l ﬂv;':ll:'r ]1'.J|d|1g onto the Noor around a2 toilet may

V V be caused by several different problems. The
||."r|['h.i”ﬂ musl F'H." “\.I:'EI a5 ST dS I]“.‘!-hil]l[.,' Lo |]r|:"|.'l.'|||
moisture from damaging the subfloor.

E:irh.!. ||'|.|I'\|{' SLINC ._I” {Hl'l['ll_“’l..,'[i.:lliﬁ e llgl'll ||I
moisture drips from the tank during humid weather, it
i5 |:nr|ﬂp;||ﬂ_1.' condensation. Fix this “sweati rsf_:{_ pmhlt_'m
by insulating the inside of the tank with foam panels.
A crack in a toilet tank also can cause leaks, A cracked
tank must be replaced.

Water seeping around the base of a toilet can be
caused by an old wax ring that no longer seals against
the drain (photo, above), or by a cracked wilet base,

If leaking occurs during or just after a Hush, replace
the wax ring. I leaking is constant, the twilet base s
cl':ll'i\.l'lj ;'ll'El'.I st I:ll' |'|'."|':|I;H'l'l'.|. 1\-{'“ 1E?i|L'[ﬁ Llhlhl”'_\ are

sold with flush valves and balleocks already installed.

Toilet base

Tighten all connections slightly. Tighten nuts on tank bolts
with a ratchet wrench. Tighten ballosck mounting nut and
SUppdy tube coupling Nut with an adjustabla wrench. Caution.
overtightening tank bolts may crack the toilet tank,
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Il these parts are not included, vou will have o
purchase them,

Building codes require the installation of
I.6-gallon low-flow teilets in all new construction
and bathroom remodeling projects. Reler 1o page 364
to 367 for toilet installation.

Tools & Materials »

Tank liner kit
Abrasive cleanser
Rag

Wax ring
Plumber's putn,

Sponge
Adjustable wrench
Putty knife
Ratchet wrench
Screwdriver

Insulate tollet tank to prevent “sweating,” using a tollet liner
kit. First, shut off water, drain tank, and clean inside of tank
with abrasne cleanser. Cut plastic foam panels to fit bottam,
sides, front, and back of tank. Attach panels to tank with
adhesive included in kith, Let adhesive cure as directed.



How to Remove a Toilet & Wax Ring

Turn off water, and flush to empty Remove the nuts from the tank bolts Pry off the floor bolt trim caps at
toilet tank. Use a sponge 1o remove with a ratchat wranch, Carefully remove the base of the toilet. Remaove the fioor
remaining water in tank and bowl, the tank and set it aside. nuts with an adjustable wrench,
Disconnact supply tube with an

adjustable wrench,

"l.
.III

Wax
rindg

Toilet flange

Straddle the toilet and rock the bowl Remove old wax from the tollet flange If old toilet will be reused, clean old
from side to side until the seal breaks. In the floor. Plug the drain opening with wiax and putty from the horn and the
Carefully lift the toilet off the floor bolts a damp rag to prevent sewer gases base of the toilet. Note: Refer fo pages
and set it on its side. small amount of from rising into the housea. 344 to 386 for toliet installation,

wiater may spill from the tollet trap.
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Flush

Prg*s:mru-au:siurq:d toilets develop problems similar 1o Alr

those of conventional toilets, such as continuously
running water and a weak flush, And while the causes
may be different, the repairs are just as easy.
Pressure-assisted toilets require a certain level
of water-pressure—between 20 and 80 pei—to
work properly. Pressure below that level can cause
a variety of problems; if vou're having trouble with a
pressurc-assisted toilet, the first thing to check is your

home's water pressure.

If the system’s pressure is sufficient, clean the
water intake screen to ensure maximum How into the
tank. It the pressure is weak, call a plumber or your

water utility for advice.

Belore making any repairs to your pressure-assisted
toilet, turn off the water at the fixture shut-off valve
and flush the toilet to relieve the pressure in the tank.

Tools & Materials »

Adjustable wrench
Soft brush

Channel-type pliers
S-gallon bucket

handle

Pressure
reliel
valve

inducer

I | Fixing a Pressure-assisted Toilet

Vacuum

breaker  prysh valve

assembly

Pressure
tank

Discharge
extension

Pressure-assisted toilets rely on pressure rather than

water valume to create an adequate flush. The handle is
connected to a flush rod that pushes an actuator on the flush

wahie cartridge to start the flush,

. How to Test & Improve Water Pressure

Turn off the water at the shutoff valve
and flush the toilet. Use an adjustable
wrench of channel-type pliers to loosen
the coupling nut connecting the water
suUpply tube to the supply shank at the
bottom of the tank.

Place the free end of the supply tube
into a 5-gallon bucket. Mark the time,
then open the shut-off vahee all the way
for 30 seconds. Close the valve and
measure the amount of water, there
should be more than a gallon.
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Place a bucket under the supply
shank. Remove the shiank mounting nut,
and pull the supply assembly from the
tank hole Inspect the screen inside tha
shank, and clean it with & soft brush.
Reconnect the shank and supply tube.



How to Stop Continuously Running Water

Turm off water at the shutoff vahe,
and flush the toilet. Lift up on the flush
rod: there should b= a %" gap betwesn
the rod and the top of the actuator. To
adjust, loosen the satscrew and motate
the actuator up or down.

unscrew the flush valve
cartridge, using the handie ends of
channel-type pliers.

- How to Correct a Weak Flow

Inspect the O-rings. If they are wam,
replace the cartridge. Reinstall the
cartridgs, and tighten it. Restore the
water supphy and ket the tank refill.

If water runs after refill, depress the
actuator. If the flow stops, tbghten the
cartridgs in guartertums until the water
stops; if flow continues, loosen the
cartridge until the water stops.

With the water supply on, flush the
toilet by depressing the actuator. Once
the unit begins the flush cycle, carefully
raise the actuator This flushes the
system with water to remove debris,

Test the air inducer. Remove tha
Inducer cap, and flush the toilet. Look
Inskde the inducer to make sure that the
plastic poppet retracts, and listan for
air flowe If there is no flow, unscrew the
inducer, and clean the inducer, poppet,
Spring, and cap.

Test for a leaking flush valve cartridge.
Turm off the water at the shutoff vahe,
and flush the tollet. Pour a cup of

water into the top of the cartridge. then
restore the water supply If you see

a stream of bubbles rising fraom the
cartridge, replace it.
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364 ®

I | Installing a Toilet

M:H[ toilets in the low-to-moderate ]:lrin:,:c range are
two-piece units, with a separate tank and bowl,
made of vitreous china, One-picee toilets with imegral
tank and bow| also are available. but the cost is usually
two or three times that of two-picee units.

Code regulations requiring low-flow (1.6 gallons
per Nush) toilets have been on the books for years.
After some initial problems with inadequate Hush
foree, manufacturers have re-engineered the toilet
traps and flush mechanisms to maximize efficiency.
These new models work considerably better than
first-generation low-flow toilets from the 1980s to mid
s, Most are reasonably priced and well worth the
cost for eliminating aggravation {and double lushing).

Tools & Materials »

Floar bolis

Tank holts with
rubber washers

Seat bolts and
maiinting nuts

Adjustable wrench

Ratchet wrench
or basin wrench

Screwdriver

Wax ring & sleeve

Plumber's putty

" How to Replace a Toilet

Rug-in-

Place a rag in a plastic sack. slide new brass bolts into the
slots on the closet flange, and rotate the bolts a ' turn so they
cannot be removed. Put the plastic keapars or extra washers
and nuts on the bokts to secure the bolts to the flange. Umnarap
the wax ring and position it over the closat flange.
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Install a tollet by anchoring the bow to the floor first, then
mounting the tank onto the bowl. China fixtures crack easily, so
use care when handling them.

Lower the new toilet down over the wax ring =o the
bolts go through the holes on the battorm of the stool. Press
dowr on the toilet to saat it in the wax nng and check for level,
If the bowd 15 not quite level, you can shim the Iow side with a
few pennies, Thread washers and nuts onto the floor bolts and
tightan tham a little at a time, alternating. Do not overtghten.
Cut the bolts off above the nuts with & hacksaw and add

the caps Lay a bead of tub and tile caulk around the base of
the toilet



Spud nut

Attach the toilet tank. Some tanks come with a flush valve If necessary, adjust the fill valve as noted in the directions
and a fill valve prainstallad, but if yours does not, insart the Fill valves can be adjusted to fit various tank sizes,

fiush vahve through the tank opening and tighten a spud nut

owier the threaded and of the vahve Place a foam spud washer

on top of the spud nut

Position the valve in the tank. Push down on the vale With the tank lying on its back, thread & rubber washer
shank (not the top) while hand-tightening the lock nut onto the anto each tank bolt and insert it inta the bolt hales from inside
threaded valve shank {thread the nut on the exteror side of the tank. Then, thread a brass washer and hex nut onto the
tank), Hand-tighten only tank bolts from below and tighten them to a quarter tum past

fand tight. Do not overtighten.
icontinued)
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Position the tank on the bowl, spud Wwasher on opening, You may stabilize the bolts with a large slotted screwdriver

bolts through bolt holes. Put a rubber washer followed by a from inside the tank, but tighten the nuts, not the bolts. You
brass washer and a wing nut on each balt and tighten these may press down a littke on a side, the front, or the rear of
up evenly. the tank to level it as you tighten the nuts by hand. Do not

overtighten and crack the tank. The tank should be level and
stable when you're done.

Hook up the water supply by connecting the supply tube 1o Attach the toilet seat by threading the plastic or brass bolts
the threaded fill vahee with the coupling nut provided, Turn on priwided with the seat through the openings on the back of
the water and test for leaks. the rim and attaching nuts
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| Macerating Toilets »

When a toilet with conventional plumiing is not an
option, a macerating toilet may aliow you to add a
bathroom in a basement. Macerators grind and then

gject waste through a ¥" pipe into an existing drain pipe

Most units will also handle waste water from a sink and
& shower,

Flace the macerating unit in the desired location
and make the connections to the 1%" diameter drain
lines from the sink and tul or shower to the inlets on
the macerating unit, Also connect the %" deain line from
the soil stack or a branch drain to the discharge port
on the unit (you can use either copper or PYC pipe).
The drain line may span up to 12 ft. vertically with some
models, and it can be run as far as 150 ft. horzontalhy it
a 1" per-foot drop 15 maintained. Read the instructions
carefully to learn the fimits for your fiture, as weall as

hiow o factor in pressure drops that oceur when the line

Cnce all connactions are made at the macerating
unit, place the toilet bowl in front of the unit 20 that
the toiket spigot lines up with the accordion connector
on the macerating unit, Mark the location of the toilet
Dow’s mounting-scraw holes. Remove the tilet and drill
appropriately sized holes for the toillet's mounting lag
soraws. Join the toilet to the macerating unit as directed
by the manufactures, and secure the tailet to the floor, The
toilet tank connects to the bowl like a standard two-plece
toiket. The water supphy connection to the fill valve is also
standard. Venting should be prowided in accordance with
Iocal codes and the manufacturer’s instructions.

The macerating unit must be plugged in to a 120-volt
GFCl-protected outlet (tha outiet should be 40" away from
the unit). The unit will rot function during a power outage.
Do not dispose of paper products (other than toilet paper)
in the macerating tollet system. Do not use bleach cakes

makes a bend. or other submerged tank-and-bowl cleaning products.
1%" vent connected to
existing DWWV system
" discharge
/
-
17* maximum S e ek ':.':::.':Il"‘. *GFCI receptacle 407
__'_"H--—-—.._,,...-" v+ away from bath or shower.
i _"_,..-"“'l-i:-.'_..-' Vi
b £
Water overflow drain ' o
L — a0 K
' o
¥ [ GFCI* ] i
: : L)
b i
L J i
§
Bathtub i 1%" drain
(]
L}
(N e
£ L
. i Macerating unit
(] d i
14" drain e

. AT S ST R S N A A S O S Y A S T S S S S R S A S S

A typical macerating unit will support a toilet, & sink, a tub, and shower, This diagram shows pipe routes for a typical

Installation. Check local codes before installing.
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lear a L‘ingp;vd drain with a

or blow bag, A plunger breaks up clogs by forcing
air pressure into the drain line. Because a plunger
is effective and simple to use, it should be the first
choice for clearing a clog,

A hand auger has a flexible steel cable that is
pushed into the drain line to break up or remove
obstructions. An auger is easy to use, but for best
results the user must know the "feel” of the cable in
the drain line. A little experience often is necessary to
tell the difference

"J||Jngt3]', hared auger,

hetween o soap clog and a bend in

the drain line (pages 372 to 373).

A blow bag hooks to a garden hose and uses water
pressure to clear clogs. Blow bags are mast effective
on ¢logs in Hloor drains (page 3791

Use caustic, acid-based chemical drain cleaners
only as a last resort. These drain cleaners, usually
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B Clearing Clogs & Fixing Drains

available at hardware stores and supermarkets, will
dissolve clogs, but they also may damage pipes and
miist be handled with caution. r"".lw..l}'.-t read the
manufacturer's directions completely.

Regular maintenance helps keep drains working
properly. Flush drains once each week with hot
Lap water to keep them free of soap, grease, and
debris. Or, treat drains once every six months
with a non-caustic (copper sultide- or sodium
hydroxide-based) drain cleaner. A non-caustic cleaner
will not harm pipes.

Occasionally, lealks may occur in the drain
lines or around the drain opening. Most leaks in
drain lines are fixed easily by gently tightening all
pipe connections. IF the leal is at the sink drain
opening, fix or replace the strainer body assembly
(page 371),




| Clearing Clogged Sinks

F very sink has a drain trap and a fixture dreain line.
— Sink clogs usually are caused by a buildup of soap

.H'II.I }Iilir in ||14." |I'i|!'|‘ (4] “'ﬂun' lll'ili” Iill('. HL‘IHIJ'L & i'lllg‘i

o e TR B ¢ WL sink
by using a plunger, disconnecting and cleaning the Eupaly tabes

trap {page 3700, or using A hand auger (pages 372 [
to 373). _} "\

Many sinks hold water with @ mechanical plug : _ enha -
called a pop-up stopper. If the sink will not hold & | S 'T_-."”'. ‘]

standing water, or il water in the sink drains too slowly,
‘ 1 "rnp'pq‘-r

the Pop-Up stopper must be cleaned and ;Ld_il.ihLl:d rad

{page 3700,

Tools & Materials » o | drain tine

Drain trap

pll.”'l ;-_"I.'I

Channel-type pliers Shutoff valve g
. o tanding

.{'H'I'I._E” Wre ]H’llhll trap water

Serew 'I'.:l river - _

Rho Drain trap holds water that seals the drain line and prevents

HLI-LL sewer gases from entering the home. Each time a drain is used,
ucket

the standing trap water is flushed away and replaced by new
Replacement gaskets water. The shape of the trap and fixture drain line may resembile
the lettar P and sink traps sometimes are called P-traps,

How to Clear Sink Drains with a Plunger

- ' g

Remove drain stopper, Some pop-un stoppers lift out Stuff a wet rag in sink overflow opening; rag prevents
directly; others tum counterclockwise. On some clder types of air fram breaking the suction of the plunger. Place plungear
stoppers, the pivot rod must ba removed to free the stopper, cup over drain and run enough water to cover the rubber cup

Move plunger handle up and down rapidly 1o break up tha clog,
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How to Clean & Adjust a Pop-up Sink Drain Stopper

Raise stopper lever o full upright Remove stopper. Clean debns from If sink does not drain properly,
(closed) position. Unscraw the retaining stopper, using a small wire brush. adjust clavis, Lobsen clevis screw

nut that holds pavot rod in posioon. Inspect gasket for wear or damage, and Slide clewvis up or down on stopper rod
Full prvat rod out of drain pips to replace if necessany, Reinstall stopper. to adjust position of stopper. Tighten
réleass stopper. GBS SCraw,

. How to Remove & Clean a Sink Drain Trap

Place bucket under trap to caich water and debris. Loosen Dump out debris. Clean trap bend with & small wire brush
slip nuks o0 trap bend with channel-type pliers. Unscrew nuts Inspect slip nut washers for wear, and replace if necessany.
by hand and slide away from connactions. Pull off trap bend Reinstall trap bend, and tighten slip nuts,
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A leak under a sink mav be caused by a strainer
FAbody that is not properly sealed to the sink drain
(Fl]l'rl‘ll'l:l-_'.. I“ ('l".'l.'l\. Fl.lr |l"'i|l\..‘;. li.'llf'il." ||'||." (Il';li“ }-[(I|J|J:'r
and fill sink with water. From underneath sink, inspect
'|I'|‘L" =:I|'.li|1|:r :IHhI:,'II'lI"I'F} |'1:|r !':_'qllh:‘.

Remove the strainer body, clean it, and replace the
easkets and |:|||r11|:-q'|"t. putty, Or, |'-;'|:|.||;|: the strainer

with a new one, available at home centers.

Tools & Materials »

Channel-type pliers
Hllllll Wk |"l"|:'||:'|'|
Hammer

Putty knife

Plumber's putty
H(!')].‘IL‘[‘I'IH'I ik parts

(if needed)

How to Fix a Leaky Strainer

Tailpiece

unscrew slip nuts from both ends of tailpiece, Using
channal-type pliers. Disconnect @ilpiece from strainer bochy
and trap bend. Remove tailpiece

| Fixing Leaky Sink Strainers

Strainer basket

Strainer body

Bubber gasket

™ Locknut
Friction ring

™ Washer
_ Tailpiece

Sink strainer assembly connects the sink to the drain line.
Leaks may occur where the strainer body seals against the lip
of the drain opening

Remove the locknut, using a spud wrench. Unscraw the
Iocknut complately, and remove the strainer assembly. If
nacessary, cUt the locknut

Remove old putty from the drain opening, Lsing a putty
kmife. If reusing the old strainer body, clean off old putty from
under the flange. Gld gaskets and washers should be replaced.

Apply a bead of plumber’s putty to the [ip of the drain

opEning, Press strainer body into drain opening. From under
the sink, place rubber gasket, then metal or fiber friction nng,
over strainer. Reinstall Incknut and tighten. Reinstall tailpiece
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How to Clear a Fixture Drain Line with a Hand Auger

"

Hand auger

Auger cable
Auger lock

Drain line

opening
Remove trap bend (page 370). Push the end of the auger set the auger lock 50 that at least 67 of cable extends aut of
cabie it the drain line opening until resistance 1s met. This the opening. Crank the auger handle in a clockwise direction b
resistance usually indicates end of cable has réached a bend mcve the end of the cable past bend in drain ine.

inthe drain pepe.

Auger i T
Haniale / Fixture drain line
. Waste and vent stack -

Drain pipe elbows

Auger cahle Auger bit

Release the lock and continue pushing the cable into the opening untl firm resistance Is felt. Set the auger lock and crank the
handle in a clockwise direction. Solid resistance that prevents the cable from advancing indicates a clog. some clogs, such as a
SpONEE ar an accumulation of hair, can be snagged and retrigved (step 4). Continuous resistance that allows the cable to advance
showly is probabhy a soap clog (step 5)
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Hand grip

Pull an obstruction out of the line by ral the auper oo ranking the handie wise. If no object can be retr
reconnect the trap bend and wse the auger to clear the nearest h drain line or main w 3 s

\

Continuous resistance indicates a soap clog. Bore through the

clog by cranking the auger handle clockwise, whike applying
steady pressure on the hand grip of the auger. Repeat the procedure two or three times, then retrieve the cable. Reconnect the
trap bend and flush the systam with hot tap water to remove debris

H] L A At
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B Clearing Clogged Toilets

374

1\{‘ st toiler elogs occur because an ohject is stuck
 § o -} ¥

inside the toilet trap, Use a flanged plunger or a
closet auger 1o remove the clog,

A toilet that is sluggish during the lush eycle may

|le{' I,'I-ill'iiil”‘. I"I[IIH,_'L\('\'.!. (’_tli_'i_lr ||‘1l' |]|I"IR_'|-.:I}_:I." 'l.'\.ill'l il |ZI|II['|HIL'I'

or closet auger. Cecasionally, a sluggish toilet flush
indicates a blocked waste-vent stack, Clear the stack
as shown on page 381,

Tools & Materials »

Flanged plunger
Closet auger
Bucket

How to Clear a Toilet
with a Plunger

Place cup of flanged plunger over drain outlet opening
Plunge up and dowwn rapidly:. Slowly pour a bucket of water
into bowd to flush debris throwgh drain. i toilet does not drain,
repeat plunging, or clear chog with a closat auger,

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR
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= Dralp S F"‘:"""' =T
line L1

Floor

™ Main waste-vent stack

Toilet drain system has a drain outlet at the bottom of the
bowl-and a built-in trap, The toilet drain is connected to a drain
line and a main waste-vent stack

How to Clear a Toilet
with a Closet Auger

Drain

ARLAE Sleeve

Spring
bit

Place the auger bend in the bottom of the drain ocpening,

and push the auger cahle into the trap. Crank the auger handle
in a clockwise direction to snag obstruction, Continue cranking
while retrigving the cable to pull the obstruction cut of the trap,




| Clearing Clogged Shower Drains

Q hower drain clogs |.|:.L|:|||§L are caused by an
s accumulation of hair in the drain line. Bemove t

-ﬁll'.lilH'r LCover .I]i(t |TIHL f‘llr ('lllj_{:‘i in [l'lt' Ell.iill (II_H"iIiH_E'

e

{below). Some clogs are removed easily with a piece of
stifT wire,
Stubborn ¢logs should be removed with a plunger

o hand auger

" Drain opening

Tools & Materials »

Screwdriver
Flashlight
Plunger
Han
St wire

auger 2
Waste-vent stack —

Shower drain system has a sloped flocs, a drain opening,
atrap, and a drain hne that connects to a branch drain line or
waste-vent stack.

How to Clear a Shower Drain

Check for clogs by removing strainer Use a plunger to clear most shower Clear stubborn clogs in the shower
COVET, USINg a screwdriver, Lise a drain clogs. Place the rubber cup over drain with a hand auger. Use the auger
flashlight to look for hair clogs in the drain opening, Pour encugh water a5 shown on pages 372 to 373

the drain opening. Use a stiff wire to into the shower stall to cover the lip of

clear shower drain of hair or 1o snag the cup, Mowve plunger handle up and

any obstructions dowm rapidly
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I | Fixing Tub Drains

Then water in the tub draing slowly or not ar all,
remove and inspect the drain assembly. Both
plunger and pop-up type drain mechanisms calch hair
and other debris that cause clogs,

If cleaning the drain assembly does not fix the
problem, the tub drain line is clogged, Clear the line
with a 11-|||r1_g,|,~r or & hand auger ."*.|'.'..L:-,'.-. stull o wet rag
in the overflow drain opening before plunging the tub
drain, The raz prevents air From hreaking the suction

of the plunger. When using an auger, always insert the

k_'<'||] 2 d“'ﬂ.'!‘l ||'||'“‘|.|Hh ||"|I,:" ::-'.'1_‘r|.|n';l.' {ll'.,l]l'l I'Il:l{'l'lil'l::_:'\_.

If the tub will not hold water with the drain
closed, or if the b continues to dramne slowly after the
n‘l:‘\‘i‘l'["‘l:’l:l. ;I.il.ﬂ'\- |':|{.'|.'5|. 'i.'ll'.'-.il'li.'Ll. ||'||.'1'|. lEI'.' lll‘;ljl‘l ;|:“-.\-‘.'|1!-|:||'|
needs adjustment. Bemove the assembly, and lollow

the instructions on the apposite page.

Tools & Materials »

Plunger

Screwdriver

Hand auger
Vinegai
Small wire brush Heatproof grease

xl‘l.'lilll'ﬂl.l‘i\'.' 1:‘|II.'I'3~ H.Ig

Coverplate-

Trip levar
Overflow drain
Linkage

Drain
assembly

Recker arm

Drain opening

Drain stopper

Pop-up tub drain has a rocker arm that phvots to open o
close a rmetal drain stopper. The rocker arm is moved by a trip
lever and linkage that runs through the overflow drain.

376 I'HE COMPLETE PHOTO GUIDE TO HOME REPAIR

Coverplate s
Trip lever
Overflow drain

Drain
assembly

Linkage

Drain opaning

Plunger-type tub drain has a hollow brass plug, called a
plunger, that slkdes up and down inside the overflow drain te
seal off the water flow: The plunger is moved by a tp lever
and linkage that runs through the overflow drain.

Owverflow drain
opening

Drain line

Clear a tub drain oy runming the auger cable through the
overflow opening. First, remove the coverplate and carefully (ift
out the-dramn linkage (page opposital. Push auger cable into the
opening untll resistance is felt (page 372). After using the auger,
replace drain inkage. Open drain and run ot water through
drain to flush out any debris.



. How to Clean & Adjust a Plunger-type Tub Drain

. —

3

Remove screws on coverplats Clean linkage and plunger Adjust drain flow and fix leaks by
Carefully pull coverplate. linkage, with a small wire brush dipped in adjusting linkage. Unscrew locknut on
and plunger from the overflow vinegar Lubricate assembly with threaded lift rod, Using neadienoss

drain opening. heatproof grease, pliers, Screw rod down about %°, Tighten

focknut and reinstall entire assembly,

" How to Clean & Adjust a Pop-up Tub Drain

1

Coverplate

Trip lever

Rocker arm

Raise trip lever to the full open Remove screws from coverplate. Adjust drain flow and fix leaks by
position. Carefully pull stopper and Pull coverplate, trip lever, and linkage adjusting the linkage. Loosen locknut an
rocker arm assambly from drain trom overflow drain. Remove hair and threaded Iift rod and screw lift red up
opening. Clean hair ar debris from debris. Remiove corrosion with a small about ¥, Tightan locknut and reinstall
rocker arm with a small wire brush. wire brush dipped in vinegar. Lubricate entire assembly.

linkage with heatproof greasa,
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| Clearing Clogged Drum Traps

| n n|t|l'|‘ |'||:l||'||:'."\:I l:'l“g!‘i in |'H|[I'||'l!l|.]|l| :‘ii“l’x.‘r 0 |]-J||'|[|||!l!‘i

may be caused by blockage in the drain lines

'i.'“il“f'i,'l,l"fl 1” i | [|H|||| ||';|.|L Ht'rmn'{' ||'I‘I |:|r|1|1| lr._ip

cover and use a hiand auger to clear each drain line.
Drum traps usually are located in the Noor

next to the bathtub. They are identified by a flat,

serew-in type cover or plug that is flush with the floor.

Ogccasionally, a drum trap will be positioned upside Line in _

down so that the plug is accessible from below. FEORDHIR ﬁ'"’#ﬂ‘ﬂ

Line out §

..5:" Line in [F to tollet

Tools & Materials » CEEEEY N\l ™

Adjustable wrench
Hand auger
Rags or towels

) A drum trap is a canister made of lead or cast iron, Lisually,
Penetrating oil more than one fixdure drain ling is connected ta the drum.
Tedlon tape Crrum traps are not vented, and they are no longer approved
for new plumbing installations.

How to Clear a Clogged Drum Trap

Place rags or towels around the Remove the trap cover, using an Use a hand auger (pages 372 1o 373)

opaning of the drum trap to absorb adjustable wrench, Wark carefully; older 1o clear each drain line. Then wrap the

water that may be backed up in drum traps may be made of lead, which threads of the cower with Tefion tape

the lires gats britthe with age If cover doas not and install. Flush all drains with hot
unscrew easily, apply penetrating oil to water for five minutes.

lubricate the threads.
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I | Clearing Clogged Floor Drains

.L _.'-'huu water backs up onto a basement floor, there
W is a clog in either the floor drain line, drain trap, _ Cleanout plug
of the sewer service line, Clogs in the drain line o CanCaTer
trap may be cleared with a hand avger or a blow bag,
To clear a sewer senvice line, see [rages 382 o 385,
Blow bags are especially useful for clearing clogs
in Hoor drain lines, A blow bag attaches to g garden
hose and is inserted directly into the Hoor drain line.
The bag hlls with water and then releases a powerlul

h|'.IIJ|'E llf'lil[ llihli]lll.!{l.'."- LJIZPE\'.!-.

Drain bowl

Drain line

Tools & Materials »

Adjustable wrench Drain trap
J"il.'l'l::"u'l d I'i'l. (=]

Hand auger Clear clogged floor drains Lsing a hand suger. Remove the

Blow hag drain cover. then wse a wrench b0 unscraw the cleanout plug
Garden hose in the drain bowl. Push the auger cable through the cleanout

opening directly Into the drain line.

How to Use a Blow Bag to Clear a Floor Drain

- . Cleanout opening

Blow bag

R L J
A vA a ®..% _ 3
Attach blow bag to garden hose, then attach hose to a Remove drain cover and cleanout plug. Insem the blow
hose bib or utility faucet bag completely into the cleanout opening and turn on water,

Allw several minutes for the blow bag to wark properly

Flwmbing & Wirirg
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{ using a plunger or a hand auger does not clear a

clog in a fixture drain line, it means that the blockage
may be in a branch line, the main waste-vent stack, or
the sewer service line.

First, use an auger to clear the branch drain line
closest to any stopped-up fivtures. Branch drain lines
may be serviced through the ¢leanout [ittings located
at the end of the branch. Because waste water may be
backed up in the drain lines, always open a cleanout with
caution. Place a bucket and rags under the opening to
catch waste water. Never pusition yourself directly under
a cleanout opening while unscrewing the plug or cover.

If using an auger on the branch line does not solve
the problem, then the clog may be located in a main
waste-vent stack. To clear the stack, run an auger
cable down through the roof vent. Make sure that the
cable of your auger is long enough to reach down the
entire length of the stack. IF it is not, yvou may want
to rent or borrow another auger. Always use extreme
caution when working on a ladder or on a roofl.

If no clog is present in the main stack, the problem
may be located in the sewer service line., Locate the
main cleanout, usually a Y-chaped fitting at the bottom
of the main waste-vent stack, Remove the plug and
push the cable of a hand auger into the opening,

Some sewer service lines in older homes have
a house trap. The house trap is a U-shaped ftting
located at the point where the sewer line exits the
house. Most of the fitting will be heneath the floor

B Clearing Clogs in Branch & Main Drain Lines

surface, but it can be identified by its two openings.
Use a hand auger to clean a house trap,

If the auger meets solid resistance in the sewer line,
retrieve the cable and inspect the bit. Fine, hair-like
roots on the bit indicate the line is clogged with tree
roots. Dirt on the bit indicates a collapsed line.

Use a power auger to clear sewer service lines that
are clogged with tree roots. Power augers (page 382)
are available at rental centers. However, 4 power auger
is a large, heavy piece of equipment. Before renting,
consider the cost of rental and the level of your
do-it-yourself skills versus the price of a professional
sewer cleaning service, If you rent a power auger, ask
the rental dealer for complete instructions on how to
operate the equipment.

Always consult a professional sewer cleaning
service if you suspect a collapsed line,

~ Tools & Materials »

Adjustable wrench Rags

or pipe wrench Penetrating oil
Hand auger Cleanout plug
Cold chisel (if needed)
Ball-peen hammer Pipe joint compound
Bucket

Clear a branch drain line by locating the cleanout fitting at the end of the ine. Place a bucket underneath the opening to catch
wiaste water, then slowly unscrew the cleanout plug with an adjustatde wrench. Clear clogs in the branch drain [ine with a hand
auger (pages 372 to 373),
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i, '!M.
Clear the main waste and vent stack Clear the house trap in a sewer service line using a hand auger. Slowly remaove
by running the cable of a hand auger only the plug on the “street side” of the trap. f water sesps out the opening as the
down through the roof vent. Always use plug is removed, the clog s in the sawer line beyvond the trap. if no Water seeps
extrema caution while working on a out, auger the trap. If no clog is present in the trap, replace the street-side plug and
ladder or roof. remove the house-side plug. Use the auger to clear clogs located between the house

trap and main stack.

How to Remove & Replace a Main Drain Cleanout Plug

Remove the cleanout plug, using a large wrench. If plug does Remove stubborn plugs by placing the cutting edge of chisel

nat turn out, apply penstrating oil arcund ed@e of plug, wait 10 on edge of plug. Strike chisel with a ball-peen hammer to maove
minutes, and try again. Place rags and a bucket under fitting plug counterclockwise. if plug doss not turn out, break it into
apening to catch any water that may be backed up in the line. pieces with the chisel and hammer. Remove all broken piecas,

Replace old plug with new plastic plug. Apply pips joint Alternate: Replace old plug with an expandable rubber plug.
compound ta the threads of the replacemeant plug and screw A wing nut squeezes the rubber core between two metal
into cleanaut fitting. plates, The rubber bulges slightly to create a watertight seal.

Flwmbing & Wiring ® 381



Ih'.:"l'l jﬁlljligq"l‘:i l:ll:'ll:'l |‘|}]r1f| .;IIJHPI‘R meel i l'l"g

they cant dislodge, you have one more DIY
option before vou call 4 |Jrr]|ll.‘RHi[]|1jJ|. drain l.:Er.'.'!niug
service. Most rental centers stock power augers
in several sizes, These electric tools work in much
the same manner as a hand auger, but with much
more Lenacity. With spear tools, cutting tools, and
spring tools, they can push or cut through a clog,
or snag an object and drag it out fram your Hoor or
branch drainline.

Always read the instructions carefully and be sure
to get through operating instructions at the rental
center, It used improperly, power augers can cause
major damage to your plumbing system. They are
designed to be inserted beyond the trap or through

B} Advanced Clog Clearing

cleanouts in the drainline, so 1 ey do not nead to
be forced through the drain trap, Never run a power
aLger l|1ruug||. a toilet—it could scratch the F:Hm,;ul..iin

or even break the fixture.

Tools & Materials »

Tool wrench

Heawy leather gloves
Penetrating oil
Tetlon wape
Screwdriver

Auger with 50-ft,
1" able

Eye protection

Grounded
extension cord

Channel-type pliers

- -
-

“-
- e

When the going gets tough, the tough rent power tools. The medium duty auger shown here is perfect for augering the

2-inch-diameater flgor drainlines and Dranch drainlines
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Cleanout plug

Drain cover

\
b

Drain bowl

Drain line

Drain trap

Floor drains can develop extremely robust clogs, especially if the drain cover is absent. & power auger that’s inserted
through the cleanout opening can travel 50 feet or more to hunt down and remove stubborm clogs. These rental tools come in
several sizes and may also be used to clear tubsshower drainlines, branch drainlines and even a 3- to 4-inch diameater soil stack or
house drain

Tool Tip »

Power augers can be fitted with three diffenznt head
styles. The spring tool s affixed to the cable end to snag
and retrigve an obstruction. The spear tool is used
penetrate a clog and puncture it to create a starter hole
for the cutting tool, which can cut apart very resistant
clogs (often tree roots).
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" How to Power-auger a Floor Drain

gt wgw ¥
ae Se s g
awmaws w"e
%y e

> - ‘i -
- -

A

Remove the cover from the floor drain using a
screwdriver. On one wall of the drain bow! you'll see a cleanout
plug. Remove the plug from the drain bowl with your largest
channel-type pliers. This cleanout allows you to bypass the
trap. If it's stuck, apply penetrating oll to the threads and let it
sit & half an hour before trying to free it again. If the wrench
won't free it, rent a large pipe wrench. Yol can also auger
through the trap if you have to

The Lowdown on the
Low Down »

If oL choose to auger a largar line, you may find
yoursell opening a cleanout with 10 or 20 vertical
feet of waste water behind it. Be careful. The cap
may burst open when it's ioose enough, spewing
naxious waste water uncontrollablyt Here are
SOIME precautions:
Wheneaver possible, remove a trap or cleanolt close
to the top of the backed-up water level, Run your
auger thraugh this Make sure the auger and its
electric connections will not get wet should waste
water spew forcefully from the cheanout opening.
Lise the spear tool on the power auger first,
to let the water drain out through a smaller hole
pefore widening it with a larger cutting toal. If you
are augering through a 3 or dwinch claanout, use
three hits: the spear, a small cutter, and then a
larger cutter.

Rent an electric drum auger with at least 50 feet of 10°
cabie. The rental company shoukd provide a8 properly sized,
grounded extension cord, heavy leather gloves, and aye
protection. The auger should come with & spear todl, cutter
to0l, and possibly & spring-tool suitable for 8 2 drainline.
Attach the spearhead first (with the machine unplugged),

384 § THE COMPLETE PHOTO GUIDE TO HOME REPAIR

Wear close-fitting clothing and contain long hair. Flace the
powder auger maching in & dry location within three feet of the
drain opening. Plug the tool inte a grounded, GFCE circuit, Put
on aya protecton and gloves; you will be holding a rotating
metal cable and may be exposad to dangerous bacteria and
caustic drain-cleaning chemicals. Position the footawitch
where it is easy to actuate; visualize using the machine without
having to overreach the rotating drum or exposad Delts. Make
sure the FOR/REY switch is in the Forward position (inset
photo). Hand feed the cleaning tool and some cable into the
drain or cleanout before tUming the machine on.



Stationary power augers (3s opposad 1o pistol-grip typesh
are controlied by a foot pedal called an actuatar so you can
furn the power an and off hands-fraa,

Gradually work through the clog by pulling back on the
cable whenaver the machine starts to bog down and pushing it
forward again when it gains new mamenturm. Again, never lat
the cable stop tuming when the motor is running. Wihen you
have broken through the clog (or if you are using the spang
head and believe you have snagged an object) withdraw the
cabie from the ling. Manually pull the cable from the drain

line while continuing to run the drum Forward. If it's practical,
have a helper hose off the cable as its withdrawn and recoiled
wien the cleaning toal is close to the drain opening, release
the foot actuator and let the cable come b0 a stop before
feading the remaining cable into the drum by hand.

With both gloved hands on the cable, depress the foot
actuator to start the machine. Gradually push the rotating
cable into the drain apaning. If the rotation siows or you
cannot feed more cabie into the drain, pull back on the cable
betore pushing it forward again. Don't force it The cable needs
to be rotating whenever the motor i running or it can kink
and buckle, gestroying the cable {although a clutch on the
drurn should prevent this). If the cleaning tool becomes stuck,
turn the FOR/REY switch to Reverse and back the tool off the
obstruction before switching back to Forward again.

After clearing the drain plpe, runthe auger througn the
trap. Finish cleaning the auger. Wrap Teflon tape clockwise onto
the plug threads and replace the plug. Run hot water through a
hose from the laundry sink or use a bucket to flush remaining
debris through the trap and down the line.

Flwmbing & Wiring 8 385



| Fixing a Water Heater

Sl:lrltl:lrcf tank water heaters are tll'higlwtl i
that repairs are simple, All water heaters have Flexible

convenient access p:»lrn*|li that make it easy to I'L'[TLIR'I' !ieﬂ's_l'"'_m' = ; W“tE;
nipple fitting 1 connection

worn-out parts. When buying new water heater parts, Flue hat

|I'|:|E\L' SUre 1|'H" rL‘Ell.i(_‘q_'ln:'l]l,h |'||.,|i|:,'|'| il'll' EJ:II:_":,'iIiI:,'.,I'lil'll'l‘i
of your water heater. Most water heaters have a
nameplate (page 392) that lists the information
needed, including the pressure rating of the tank

and the voltage and wattage ratings of the electric

|‘u_'i|l|.|1y, elements. Présimre:
Many water heater problems can be avoided with

routine yearly maintenance. Flush the water heater A

and test the pressure-reliel valve once a year. Set the rod

thermostat at a lower water temperature to prevent

heat damage to the tank. | Note: Wirter temperature

1) u_|f:|'r*-:1 the effrciency of autamatic dishwashers.
Checl nunmnfacturers divections for reconmended water
temperature. ) Water heaters last about 10 vears on
average, but with regular maintenance, a water heater
can last 20 years or more,

o not install an insulating jacket around a gas
waler |'|L":|[I:,'r. ||1_lil||.|1ir||1 i |'||I:|"._'|'L air hll{]!?l'!.' .||'|[|
prevent the water heater from ventilating properly.
:1'|I.,II!1:|,' water heater manulscturers |:-rnhi|1i| the yse

o al -
|_5|l F |1_I1,:

{3) Thermostat

of insulating jackets. To save energy, insulate the hot
water pipes instead, using tube insulation sleeves
available at home improvement centers.

he pressure-reliel valve is an important safety
device that should be checked at least ance each
vear and replaced, if needed, When replacing the
pressure-reliel valve, shut off the water and drain
several gallons of water from the tank

Replacing a water heater is not a difficult project,
but check with local codes for installation restrictions Binrha
Your community may require that a licensed i'l!llil'l'lihl:'l' gas
mitke gas hookups, for example, or that electrical s

water |1L'i|[l:!l'!\ |ZI|!' L"III'IHIL‘II'T"ll il'm ol t‘EE!E'lriL’i:lli.

How a gas water heater works: Hol water leaves tank
through the hot water outlet (1) as fresh, cold water enters
the water heatar through the dip tube (2). As the water
temperature drops, the thermostat (3) opens the gas valve,
and the gas burmer (4) is lightaed by pilot flame. Exhaust
gases are vented through flue (5). Whan water temperature
reaches preset temperature, the thermostat closes gas valve,
axtinguishing burmer, The tharmocouple protects against gas
leaks by automatically shutting off gas if pilot flame goes out,
Ancde rod protects tank lining from rust by attracting cormosive
elements in the water. Pressure-relief valve guards against
ruptures causad by steam buildup in tank,
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Problems Repairs

Mo hat wales, or not encugh hat wales, I Gos heoter: Moke sure gns is an, then relight pilot fome (pags 389),
Elatric healer: Moke sure powsr is on, then reset thermastat (poge 3900,
I, Flish woter heoter to remove sediment in tank (photo, befow).
3, Insudote hot worer pipes to reduce heat loss.
4, Gns haoter: Claon gos bumar & raplece thermarouple (poges 384 to 368%)
Elactrc heoter: Beplace heofing element or tharmastot (pages 390 10 391,
5. Ruise tempernture setfing of thermostot.

Pressure-relief valve leoks, 1. Lower the fempernhime sefting (photo, below).
1. Instull o new pressure-rebiet volve (poge 394, steps 10 fo 11).
3, Instoll o woter hommer orrester (page 407).

Filit Flome will nof stoy lighted. (lean gos burner & regloce the thermocouple (poges 366 to 3891,

Water beater leaks amund base of fank. Regloce the water heater immedintely (poges 392 1o 399}

Tips for Maintaining a Water Heater »

A

Flush the water heater once a year by draining Lower the temperature setting on thermostat to
several gallons of water from the tank. Flushing removes 1207 F. Lower temperature setting reduces damage to
sedimant bulldup that causes corrosion and reduces tank caused by overheating and also reduces energy Use

heating efficiency.

Flwmbing & W iriag
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[ gas water heater does not hest water, first remove
the outer and inner access panels and make sure
the pilot is lighted. To relight a |H'||:|1. see steps 20 1o

23, page 397, During operation, the outer and inner
access panels must be in place. Operating the water
heater without the access panels may allow air drafts
to blew out the |1|li|r11 Hame.,

If the pilot will not light, it is probably because
the thermocouple is worn out. The thermocouple is a
safety device designed to shut off the pas automatically
if the pilot lame goes out. The thermocouple is a thin
copper wire that runs from the control box to the gas
burner. New thermocouples are inexpensive and can
he installed in a few minutes.

If the gas burner does not light, even though
the |‘.|irul Hame is working, or if the gas burns with a
yellow, smoky flame. the burner and the pilot gas tube

Hl"H!lHlLJ I'!I:' l'I\'.'..ll".!{l. {tll":lll l!ll'.‘ IUrTer ..Il1d 2is 1L||:H.‘

| Fixing a Gas Water Heater

1:||'|r|L|:-|I|'. [ (4] il'l‘l.!‘“’l:l'rl" t'ru‘rg'_y 1'|‘.I:‘i|.'j¢'|'|l':l.-' :l“ii v'«lt'ru] ||'|l.1'
life of the water heater.

.I"II. a5 wiater |1L‘i||.|3_"'l must |]l' 'lr'l(_'" Hl'rl!ilil[f_‘il. ”-'lr'lZHI

smell smoke or fumes coming from a water heater,
‘rhlll i:llllI ll'“._' waler |'H::-Ill'r :lll[.,l |!|:|.l\l.,' sUre Il"lL" L'\ild'll:‘il
duct is not clogged with soot. A rusted duct must
be replaced.

Bemember to shut off the gas before
beginning work.

Tools & Materials »

Adjustable wrench Thin wires

1\.-:']1.'L|!J m l'.'ll'i-] ner Ht'l]l}l cement

Meedlenose pliers thermocouple

How to Clean a Gas Burner & Replace a Thermocouple

Temperature
control

Shut off gas Dy turning tha gas cock on tp of the control box

to the OFF position, Wait 10 minutes for gas o dissipate,

Disconnect the pilot gas tube, the burner gas tube, and the
thermocouple from the bottom of the control box, using an
adjustable wrench

Remove the outer and Iinner access panels covering the
hurner chamber,
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Full down slightly on the pilot gas tube, the burner gas
tube, and thermacouple wire to free them from the control
Doz, Tilk the burner unit slighthy and remowve it from the
bumer chamber,



Burner jets

Burner gas tube ,
Small opening

Unscrew burner from burner gas tube
nipple. Clean small opening in nipple,
LSiE & plece of thin wire, Vacuum out
burner jets and the burner chamber

Mounting
bracket

Insert the bumer unit into the
charmber. Flat tab at end of burrer
shoukd fit into slotted opening in
mounting bracket at the bottom of
the chamber

&

Clean the pilot gas tube with a piece
Of wire. Yacuum out any loose parbckes
Screw Bumer onto gas tube mipple.

Reconnect the gas tubes and the
thermocouple to the comtrol Dox. Turn
on the gas and test for leaks (page 3964,
step 190 Light the pliot (page 397, steps
20t 23).

Thermocouple
bracket

Thermocouple
Lip

Pull the old thermocouple from
bracket. Install new thermaocouple by
pushung the tig into the bracket untll it
SNaps into place.

10

Thermocouple -

Make sure pllot flame wraps around
tip of thermaocoupla. If neaded, adjust
thermocouple with needlenasa pliers
until tig is In flame. Replace e inner
and outer aCcass panels.

Flwmbing & Wirirg
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he most common pmhlq-m with an electric

water heater is a burned-out heating element,
T;:I- ([L"l'rn'lhlﬂ_' '|.'|'i'|i1.'l|. Ull:'ll'll::lﬂ ITH.H I“ililt"[,l., Luirm on a
hot water faucet and test the temperature, If the
water heater produces water that is warm, but not
hot, replace the top heating element. If the heater
produces a small amount of very hot water, followed
by cold water, replace the bottom heating element,

If replacing the heating element does not solve

B | Fixing an Electric Water Heater

Tools & Materials »

Screwdriver

Gloves

MNeon circlit tester

Channel-type pliers

Masking tape

Beplacement heating element or thermostat

the problem, then replace the thermostat, found under Replacement gasket

ko Pipe joint compound

convenient access panels on the side of the
Remember to turn off the power and test for
current betore touching wires {page 398, step 41,

- How to Replace an Electric Thermostat

: “ 5 Thermostat
DWer Fi

T R
] o

switch -_
_

Circuit
bhreakers

|

Turn off power at main service panel, Remove access panel Disconnect thermostat wires, and l2bel connections with
an side of heater, and test for current ipage 398, step 4) masking tape. Pull akd thermostat out of maunting clips, Snap
new thermostat into place, and reconnect wires,

Press thermostat reset button, then
USE 3 screwdriver to set thermostat to
desired temperature, Replace insulation
and access panal. TUrm on DowWer.

Thermos tai_
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How to Replace an Electric Heating Element

Remove access panel on side of

water heater, Shut off power to water

heater {page 390, step 1), Close the
shutoff valves, then drain tank (page
393, step 3)

Slide new gasket over heating
elarneant, and screw element into
the tank. Tighten element with
channel-type pliers.

Protective
collar

Heating
element

Wearing protective gloves, carcfilly
move insulation aside, Caution: Test

for current (page 378, step 4), then
disconnect wires on haating elemant
Remove protective collar

Replace protective collar, and
reconnect all wires. Turmn o hot water
faucets throughout house, then turnon
water heater shutoff valves. When tap
water runs steadily. close faucets

f m_—"m Hmiie

Unscrew the heating element with
channel-type pliers, Remove old gasket
friom around water heater opening

Coat both sides of new gasket with pipe
joint compound.

Use a screwdrver to sat thermostat
t0 desirad temperature. Prass
thermostat reset buttons Fold insulaton
aver thermostat, and replace the access
panel. Tum on power,

Plwmbing & Wiriro B

391



| Replacing a Water Heater

AH:I[L"!' hf'..i“!l' ||'|:|[ |I:‘.|..|~.‘i ﬂl'li:ll.lll] hl' rl.":ll..!l:.'l"l
immediately to prevent expensive water
!l.LIn;]_E,L'. .l.l."'il.lh.‘; CWCLCLLT hl."l:'il.lH‘il' ||'I|' i|1r1L'r Eil“l\ Jllil‘i
rusted through,

1'.:'..!!('” rL'|J|:lL'ir1j-_'| dny i:lt_'(lril; waler |'1L‘;|l:_'r‘ r11JL1‘
sure the voltage of the new maodel is the same as
the old heater. When replacing a gas water heater,
maintain a clearance of & or more around the unii
for ventilation, Water heaters are available with tank
sizes ranging from 30 to 65 gallons. A 40- or 50-gallon
heater should be large enough for a family of four

Energy-efficient water heaters have polyurethane
toam msulation and vswally carry an extendec
warranty, These models are more expensive, but over

the life ol the water heater they cost less to own
and operate.

The pressure-reliel valve usually must be
|‘.-urL'|'|.i.-.'t':| .=:v|1:||".LI-='|'-,. Make sure the new valve

miitches the working pressure rating of the tank.

Tools & Materials »

Pipe wrenches Small wire brush #4 pauge W' Teflon tape
Hacksaw Propane torch sheetmetal screws Flexible

or tubing cutter Adjustable wrench Pressure-relief valve water connectors
Screwdriver Ciircuit tester Threaded male W' copper pipe
Hammer telectric heaters) e ;|L|;1|‘J11:t'.~i Pipe joint r.:-:m‘1|‘:luLIt'u|
Appliance dolly Bucket Solder Sponge
[ 1"‘.t'| ‘I.'l.':ﬁl.]ll f'l-h'il]lf'i II.'l'-l.l tl[‘.["!iil"l{'r I'Iippl{'h ;‘Illilfd\il'lg r.']l“.'

Mameplate on side of water heater
lists tank capacity, insulation R-value, and
WOrKIng pressure (pounds per square
inchy. More efficlent water heaters have
an insulation R-vaiue of 7 or higher.
Mameplate for an alectric water heater
Tank includes the voitage and the wattage
PN  Copacity of the heating elements and
thermostats. Water heaters also have a
wellow energy guide label (photo, tog)
that lists typical yearly operating costs
Estimates are based on national averages.
Enengy CoStS in yOur area may vany

Fuel type

clearances
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How to Replace a Gas Water Heater

Gas line

In-line

gas valve

Union
fitting

Shut off the gas by tuming the handie Disconnect gas line at the union Drain water from the water heater

of the in-line valve 24 it s perpendicular fikting or at the flare fithing bebow shubatt tank oy opening the hose b on the

o gas line. Wart 10 minutes for gas o valve, using pipe wrenches. Disassembla side of the tank. Drain the water into
dissipate. Shut off the water supply at and save the gas pipes and fithngs. buckets, or attach a nosa and empty the
the shutoff valves. tank i & tloar drain.

Water
pipes

Shutofl
valves

Disconnect the hot and cold water pipes above the water  Disconnect the exhaust duct by removing the sheatmetal
heater. f pipes are soldered copper, use a hacksaw of tubing screws. Remove the old water heater with an appliance dally,
cutter to cut through water pipes just below shutoff valves

Cuts must be straight

(continued)
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Position new heater 5o that control box is close togas line, Level the water heater by placing wood shims under
and access panel for burner chamber is not obstructed. the legs.

. Exhaust

duct Teflon tape

Flue hat

Exhaust
duect

Flue hat

Position flue hat 5o fegs fit into slots Attach the flue hat to the exhaust Wrap threads of new pressure-relief
on water heater, then shp exhayst duct duct with #4 gauge 3" sheetmetal valye with Teflon tape, and screw valve
over flue hat. Make sure horizontal screws driven every 4° into tank opening with & pipewrench

duct slopes upward ¥ per ftso fumes
canngt back up ino house
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Attach a copper or CPVC drain pipe
to the pressure-relief vahve, using
threaded make adapter. Pipe should
reach to within 3* of floor.

Solder threaded male adapters
to the water pipes. Let pipes cool,
then wrap Taflon tape around threads
of adapters.

- =

™ Water direction

Cold water inlet

Attach blue-coded nipple fitting to cold water inlet and
red-coded fitting to hot water outlat, using a pipe wrench, On
cold water nipple, water direction arrow should face down; on

hot water nipple, arrow should face u
s PR, &

Wrap Teflon tape around the
thraads of two haat-saver nipples,
The nipples are cotor-coded, and have
wiatar-direction arrows to ensure
proper instatlaton.

Flexible water
connector

nipple

Jh

Connect the water lines to the heat-saver nipoles
with flexible water connectors. Tighten fittings with an
adjustable wrench

(continued)
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Union

16‘,ﬂtting
|/I'hppi e A
T-fitting

—

Nipple B
Nipple
b= Drip
leg
Cap

Test-fit gas pipes and fittings from old water heater (step Clean pipe threads with 2 small wire brush, and coat the
2) One or two new Dlack-iron nipples (&, B) may by necessary threads with pipe joint compound. Assemble gas line in the
if new water heater is taller or shorter than old heater Use following order control box nipple (1), T-fitting (21, vertica
biack iron, not galvanized iron, for gas lines. Capped nipple nipple (3), union fitting (4), vertical nipple (5), cap (&),

is called a drip leg. The drip leg protects the gas burner by
catching dirt particles.

Flexible

copper
gas line

'If
r
F
-
& I
El
¥
&
& a
g ¥
o
-
P
-
g

Alternate: If gas line is made of flexible Open the hot water faucets

Copper, use a flane fitting to connect the throughout house, then open tha watar

gas fine to the water heater, heater inlet and outhet shutaff vaheas
When water runs steadiby from faucets,
close faucets.

B THE COMPLETE PHOTO GUIDE TO HOME REPALR

Open the in-line valve on the gas line
(step 1), Test for leaks Dy dabhing soapy
wiater on each joint. Leaking gas will
causa water to bubbie. Tighten leaking
joints with a pipe wrench



Turn the gas cock on top of control box to the PILOT Remove the outer and inner access panels covering the
position. Set the temperature control on front of box to burner chamber,
desired temparatura

Light a match and hold flama next to the end of the pilot gas While holding match next to end of pilot gas tube, pross

tube insida the burner chamber, Be sure to keep yvour face the reset button on top of contral box, When pilat flame ights,

away from the opening continue to hold reset button for one minute. Turn gas cock to
0N position, and replace the inner and outer access panels,

Flwmbing & W iriag
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How to Replace a 220/240-volt Electric Water Heater

Main power
switeh

Turn off power to water heater Remove one of the heating element Wearing protective gloves, fold back
by switching off circuit breaker (or access panels on the side of the the insulation to expose the thermostat
removng fuse) at main service panel. water heater. Caution: Do not tolcn Dare wires until!
Diranry water heater and disconnect they have been tested for currént.

water pipes (page 393, steps 3 and 4),

Test for current by touching probes of necn circuit tester to Remove coverplate on electrical box, found at side or top
top pair of terminal scraws on the themmostat. If tester lights, of water heater, Disconnect all wires, and label with masking
wires ang not safe towork on; tum off main power switch and tape for referance. Loasen cahle clamp. Remove wires by
retest for current pulling them through clamp. Remove oid heater, then position

naw haateor.
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™ Water pipe = Wira
- conmector

Cable
opening

water
connector
Circuit
wires

Connect water pipes and Remove the electrical box Connect the circuit wires to
pressura-refief valve, following coverplate on new water heater, Thread the water heater wires, Using
diractions for gas water heaters (pages the circuit wires through the clamg. Wire Connectors,

395 10 394, steps 10 ta 15), Open hot Thread circuit wires through the cable

water faucets throughout the house, opening on the water heater, and attach

and turm on water, When water runs clamg to water heater,

steadily, turn off favcets

Thermostat

Attach bare copper or graen Remove access panels on side of Press reset button on thermostats.
ground wire 1o ground screw, water heater (steps 2 to 3), and usa Raplace the insulation and access
Replace coverplata, a screwdriver to set thermostats to panels, Turn on power

desired water temperature

Flwmbing & Wirirg
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B | Maintaining a Water Softener

Alﬂ.';l[ur aoltener lowers the content of “hard” 1::'q‘;|5it1|1;—]|l}', or add a water filter to he P reduce the
minerals in water—magnesium and calcium— iron low into the water softener.
and I'i_!lJI?IL'['H them with sodium or potassivm o |n:|p Repair |Jrr1h||:|11:i gl;"lu_'rn”:r arise in the brine line
prolong the life of pipes and appliances. or the control unit. Inspect the brine line every two
A water softener has just a few mechanical years [or buildup of sediment from the water supply or
parts—valves to control water flow in and out of the Foreign particles in the salt or potassium. [F the control
tank, and a timer, which regulates the recharging of unit needs servicing, remove it and bring it to your
the mineral tank by the brine tank. nearest dealer. Follow the removal instructions in the
If your water becomes hard, the brine tank may owner's manual for your particular unit,

just need additional salt or potassium pellets. Because
household demands vary, check vour supply every

week to determine how often the sale or potassium
supply should be replenshed (typically every coup
of months).

e Tools & Materials »

An improperly set timer can cause hard water. MNeedlenose pliers
Adjust it to run more frequently to ensure a constant Screwdriver
supply of soft water, Iron content also causes hard Kitchen baster or funnel

water, Measure the iron content of vour water .-;upp!'g.'

it Control
Control valve
unit
| ]

Drain line Float EBrine wall

A water softener includes two tanks: a resin tank (1eff) and a brine tank {right). Inside the brine tank is the brine well and
fipat {center),
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How to Inspect & Clean Brine Connections

Unplug softener. Divert the water supply by turming the
byipass valve, or closing the inket valve and turning on the
nearast faucet. Turn timer dial to backwash. With a needlenose
pliers, remove the comprassion nut connecting the bnne line
0 the contral unit. Inspsect line for obstructions.

Inspect the brine injector. Do not reconnect power or make
any changes to the supply or control dial. To gain access to
the brine injectar, which is often directhy below the brine line
connection, Use a screwdriver to remove the cover. Unscraw
injector from housing

Remove particles or residue from the line, using & small
scrawdriver, FIush line with warm water—a funnel or kitchen
baster s usaful for this task—thean reattach the brine line.

Pull off the injector filter screen covering the injector.
Wash it with soap and water. Biow into injector ar wipe it out
with a soft cloth to clean, Do not use a sharp object that might
scratch the metal and damage tha injector, Reattach scraen
and screw injector back into place. Attach tha cower, Return
bypass valve to original position, or open inlet valve and turm
off faucet, Reset tha control dial and plug in softener,

Flwmbing & Wirirg
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bout 15 percent of homes in the U.5. are not

hooked up to a municipal sewer service, In these
homes, the household waste is usually managed by a
private septic system,

Septic systems consist of an underground holding
tank and a drainage field. Sewage from the house is
directed through the DWY system and into the septic
tank. Once in the tank, the solid wastes separate from
the liquid and settle to the bottom, where they're
decompaosed by microorganisms.

The breakdown of the wastes creates a liquid
effluent. In a conventional system, the effluent flows
from the tank into a sealed junction box, The junction
bax distributes the effluent to a drainage field—several
perforated pipes lying on a bed of gravel or other
loose-fill material. Seeping through holes in the pipes,
the effluent is purified as it filters through lavers of soil
and rock on its return to the water table,

In a mound system, the dratnage field is built in
an elevated mound. A second tank, called a lift station,
contains a pump which pumps the liquid effluent
into the mounded drainage field. Mound systems are
necessary where soil types or high water tables make a
conventional drainage field unsuitable,

The storage and breakdown of sewage in the
septic tank produces methane gas. Like a DWV
system in a house with municipal sewer service, a
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P | Maintaining Septic Systems

septic system must have a vent pipe for the gases to
escape at the roof of the house, Without this vent,
the pressure in the tank would quickly increase to
dangerous levels,

Undecomposed solids accumulate in the bottom
of the tank, forming a growing layer of sludge. Over
time, the tank reaches its capacity and the sludge
must be pumped oul. Most septic tanks need to he
pumped out every one to three years, depending on
tank capacity and the number of people who live in
the home.

When neglected septic tanks become overfilled,
the solid wastes do not separate from the liquid
and instead pass through the tank and into the
drainage held. There they clog the loase-hll
material. barring the passage of effluent. When this
happens, the held must be dug up and the loose-hll
material replaced.

Septic systems rely on a natural process of
decompuosition and work best when allowed to
Function as designed. Don't try to help the process
along by adding yeasts or other biological additives.

Regular tank maintenance and careful waste
disposal should keep your septic system healthy for
20 years, or more. However, if the system has been
neglected, it's possible vou'll need to have the entire
drainage field replaced.

A conventional septic system (lop)
relies on gravity to move liguid from the
tank o the drainage field. A mound system
(bottom) uses a pump to maove liquids to
an elevated drainage field,



| Maintaining Your Septic System »

Howe your tunk inspected ond emptied requlody. A neglected fank will rouse your system to fail, resulting in sewnge bockup ond posing o serious risk to
ot familly's henlth. Experts recommend pumping o sepfic fank every ona fo fwo years.
Nvokd wsing chemicols, Harsh chemizals and ontibocteriol ogents kill the bacteria your system depends an.
Ksep these chemicols out of your toilets omd howse deoins:
Drain cleaner
Point ond point thinner
Chemical cheaners
Chlarine = inchading todlet bowl flush-cleoners
Anfibacterinl softsonps
Limit kitchen wostes. Grense and Fof from food hinder the sepfic process by coating drain pipes, inferfeding with bacterinl
Beakdown in the tank, and clogging the loeseill materal i the diin fiskl, Food dispasars aveeload your
system with solid Faod particles, sometimes doubling the rate of shudge sccumulution in the fonk, Throw
conking grecse and food sorops in the goshage or compest heop.

Limit water inflow. Excess water speeds up the flow through the sepfic system, Repoir leoky plumbing fixtures os soon os
passibli. The noturnl bocteria con't do its job, allowing too mony selids fo pass inta the droin field. Route
roof drains out of the house drain systen. Dan’t drain o swimming poal or hat b it the hausa drain,

Nover use odditives. Blolagical additives designad fo simulate backeriol growth often horm more thon they help. These

ndditives ngitate the omuerobéc bochedo in the septic tank, ond the creosed octiily forces andissobved
salids ko the drain fighl.

| Troubleshooting Your Septic System

Onee FII“lJI':IlL'I'I'Ih arise within a seplic svstem, there isn't removal: Servicing a septic system isn't somet |1i||}_r| YOI

much a homeowner can do, but being able to identity should try to do vourself.

signs of trouble may prolong the life of vour svstem Septic tanks produce explosive methane gas and may

and will probably save you some money, contain deadly viruses, Contact a licensed sewer senvice
”l '!.'("Ir [ll'i’lif'l!'; dare 1.1.1]|‘Li|1g 5\|[|'|'|. |:|.'. or ot (.Il'rli!li”"-_" Lin I]il\'l' :l.'“l“' h‘ll"[ﬂ il.,' ."i'!.'f'l-l.l._"r'll il'l.‘ii:ll."l'l.l:lj ..I!'I[l E'H."I"I.i(.:ﬂ'l'.i.

at all, there may be a clog in the main house drain,
or the seplic system may be b ked up. Check

for clogs first. Use a motorized auger {photo,

right) ta clear the main drain, Never use chemical
drain cleaners.

If the house drain isn't clogged, the problem may
be a clogeed drain field, an absence of bacteria in the
system, or a full septic tank.

In addition to slow drainage, common signs of
trouble include the presence of dark-colored water on
the surface of the drain held and a sewage odor in or
around the home.

Any of these symproms may indicate a serious
problem. Human sewage is considered a hazardous
waste, and there are strict regulations governing its
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I | Fixing Burst or Frozen Pipes

dDd

L A Jhen a pipe burests, immediately turm of the
TY4Y

! W water at the main shutoff valve, Make temporary

repairs with a sleeve clamp repair kit (page opposite),

A burst pipe is usually caused by freezing water.
Pri_"ll'”l. |.|'|:'|:.'.-'|_"'5|. |]"| iﬂ:‘illl.l[il'l"-_" |]i|]¢_'_l|. ||'|.|| run in l'r.l'|.'||
spaces or other unheated areas.

|"i|'-e;l. that treeee, but do not burst, will Block
water flow to faucets or appliances. Frozen pipes are
easily thawed, but determining the exact location ol
1I'H.' hl‘”L'l\ilHL' |'|.'|:|:| hl:' d|t]|.l.|.1|[ l.{'d". [~ |'.|||.|i.'|'.l.'|'.E |.:|L|L'L'1.Z"|
or valves turned on. Trace supply pipes that lead to
hlocked faucet or valve, and look Tor places w here the
ling runs close wo exterior walls or unheated areas,
Thaw pipes with a heat gun or hair drver (below),

Old hittings or corroded pipe also may leak or
rupture. Fix old pipes according to the guidelines

described on pages 286 to 315

Tools & Materials »

Scerewdriver

I’ipuf insulation

Heat gun
ar hair dryer
{;ll]'\l‘?\- HEL'L"I(.' L'|:|I‘|I.|:-

Metal hile repair kit

Begin any emergency repair by turning off water supply at
main shutoff valve. The main shutoff valve is usually located
near water meter,

How to Repair Pipes Blocked with Ice

Thaw pipes with & haat gun or hair
dryer. Use heat gun on low sethng,
and keep nozzle moving o prevent
avarheating plpes.

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Let pipes cool, then insulate with
tleeve-type foanm insulation to prevent
freezing. Use pipe insulation in craw
spaces or other unheabad areas

Alternate: Insulata pipes with
fiberglass strip insulation and
watarpraof wrap. Wrap insulating strips
ionsely for best protection.



How to Temporarily FixX a Burst Pipe

Turn off water at main shutoff vahe
Heat pipa gently with heat gun or hair
dryer, Keep nozzle moving. Once frozen
area is thawed, allow pipe to drain

metal file

Place the two metal repair clamps around rubber sleeve.

smooth rough edges of rupture with

Place rubber sleeve of repair clamp
around rupture. Make sure saam of
sleaye is on opposite side of pipe

from rupture,

Tighten screws with screwdriver, Open water supply
and watch for leaks If repair clamp leaks, retighten screws
Cavtiory Repairs made with a repair clamp kit are Emporarny.
Replace rupturad section of pipe a5 soon as possible

Flwmbing & Wirirg
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2 | Quieting Noisy Pipes

[Dipes can malke a loud banging noise when

I faucets are turned off or when valves on washing
IH1EiL :||ir1|.‘:-; Lor "[il:('r Jll“:lil'l;”ii.' il['l‘l]lii‘ll'lfl"h‘l Hl'llll
abrupthy. The sudden stop of Howing water traps

air .||'H.| crealoes o Z"-l'li:l[.,'l\. WA, L'.llIL"I:l waler h.ll11|TlL'r~
that slams through the water supply svstem. Some
pipes may knoek azainst wall studs or joists, creating
additional noise.

Water hammer can be more than an annoyance.

The shockwave can cause damage and eventually

failure in pipes and fittings, 1F a pressure-relie
valve on your water heater leaks, it may not
be a faulty valve, but a pressure surge in the
supply system.

You can eliminate water hammer by installing a
:"-ill'lljll.' {ll"l e L':I“{"I.l a water IE:I.!T'II'I‘it'I' arrester in [l!(.'
supply line. Inexpensive point-of-use arresters are
small enough Lo he installed easily near the sy
vilve or appliance (the closer the better). They can

be positioned horizontally or vertica

I} or at an ||||;-_':|‘.'
without any change in effectiveness. Unlike with
l:ih:l‘-"il? |I." air |.I|.H'|'||'|{'|'H. waler cannol {ll! da-waler
hammer arrester, so they should be effective for the
lile of the system,

Pipes that bang against studs or joists can be
quicted by cushioning them with pieces of pipe
insulation. Malke sure pipe hangers are snug and that

pipes are well 1-;|]|'I|J'2I-I"|l.'d.

Install cushions made from pieces of foam rubber pipe
insulation to prevent pipes from banging against wall studs
o joists.

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Tools & Materials »

Utility knife Foam rubber

Reciprocating saw pipe insulation
Pipe and httings,

as needed

or hacksaw
Propane torch

(for sweating copper)
I-'I i JAC WTTENEC t || =,

(for galvanized iron)

Loose pipes may bang or rub against joist hangers,
creating unwanted noises. Lise pieces of foam rubber pipe
insulation 1o cushion pipes



How to Install a Water Hammer Arrester

Short pipe

T-fitting

Shut off water supply and draim Install a T-fitting as close to the vales Install a short piece of pipe in the
pipes. Measure and cut out a section of as passible: branch anm ot the T-Atting, This shart
harzontal pipe for T-Hitng pipe will be usad to attach a threaded

fitting {step 4)

Iinstall a threaded fitting. Lse a fitting Wrap the threads of the arrester in Teflon tape. Thread the arrester onto the
recommended by the manufacturer for fitting oy hand. Tighten by hodding the fithing with one adjustable wrench and tuming
WDUT arnaster thia ammester with the other. Do not gvertightan, Turn the water on and check for lzaks
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ood disposers are standard equipment in the
meodern home, and most of us have come to
:lt;[mnd on them to macerate our r:l|r|l:|:' leavings anc
crumbs so they can exit the house along with waste
water [rom the sink drain, If your existing disposer
needs replacing, vou'll find that the job is relatively
simple, especially if you select a replacement
appliance that is the same model as the old one. In

that case, you can probably reuse the exiting mounting
assembly, drain sleeve and drain plumbing.

Most food disposers are classibed as “continuous
feed” because they can only operate when an ON/
OFF switch n the wall is-being actively held down,
Let go of the switch, and the disposer stops. Each
appliance has a power rating between '4 and 1 HP
{horsepower ). More powerful models bog down less
under lbad and the motors last longer because they
don't have to work as hard. They are also costlier,
of course,

B Installing a Food Disposer

Disposers are hardwired 1o a switch mounted in
an electrical box in the wall above the countertop. [F
your kitchen is not equipped for this, consult a wiring
guide or hire an electrician. The actual electrical
hookup of the appliance is quite simple (you only have
to join two wires) but do hire an electrician if vou are
not comfortable with the job,

I Tools & Materials »
Screwdriver Drrain auger

Plumber's putty
Wire caps
Hose clamps
Kitchen

drain supplics
Threaded Y fitting

Channel-type pliers
Spud wrench
loptional |
Hammer
Hucksaw or
tubing cutter

A properly functioning food disposer that's used correcthy can actually help reduce clogs by ensuring that large bits of organic
matter don't gat intd the drain system by accident.
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Sink
sleeve

Upper
mounting

Backup
ring

Dishwasher
nipple

Lower

mounting
ring

opening

Impellers

Drain

chamber

Shown cutaway

Motor

A food disposer grinds food waste 5o it can be flushed away through the sink
drain system. A quality disposer has a ¥ -horsepower, self-reversing motor that will
not jam, Other featuras to look for include foam sound Insulation, a cast ron grinding
ring, and overload protection that allow the matar to be reset if it overheats. Better
fod disposers have & S-year manufacturer's warranty.,

mounting
ring

Snap ring

The disposer = attached directly to the
sirtk sleeve whech comes with the disposar
and replaces the standard sink strairner.
AEnap nng fits Nt a groave around e
slesve of the strainer Dody b prevent the
Upper mountng rirng and backup ning from
sliding aown wdile the upper mountng
rirgE is Hghtared against the backup rmg
WA MIoUting scresss. A fiber gasket seals
the connecton from beneath the sink.

Kitchen and drain tees are raquirad
0 have a baffle if the tea is connected
0 a dishwasher or disposer. The baffle
5 irtended to prevent discharge from
finding its way up the drain and intd the
sink. However, the baffle also reduces
the drain flow capacity by half, which
can cause the dishwasher or disposer
to back wp. You cannot, by most codes,
simiply replace the tes with another
that has no baffle. The safest way to get
around the problem s to run separate
drains and traps to a fitting at the trap
arm {as shoWwn on previous page).

Flwmbing & Wiring 8 409



How to Install a Food Disposer

Remove the old disposer if vou have one You'll need to
dizconnect the drain pipes and traps first. If your old disposer
has a special wrench for the mounting lugs, use it to loosen
the lugs. Otherwise, use a screwdriver, If vou do not have a
helper, place a solid object directly beneath the disposer o
support it before you begin removal, IMPORTANT: Shut off
electrical power at the main service panel before you begin
removal. Risconnact the wire leads, cap them and stuff them
into tha elactrical box.

Clear the drain lines all the way ta the branch drain befone
you Bagin the naw installation. Remowve the trap and trap
armi first.
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I' Tip»

Alternate: If you ara installing a disposer in a sink
that did not have one previously, remove the old

sink strainer and drain tailpiece. Scrape up any ol
plumbers putty and clean the sink thoraughly aradnd
the drain opening with mineral spirits.

Disassemble the mounting assembly and then separate
the upper and lower mounting rings and the backup ning.
Also remove the snap ring from the sink sleeve, Sea photo,
previcls page.



;

Press the flange of the sink sleeve for your new disposer
into & thin coil of plumbers putty that you have laid around the
perimeter of the drain opaning. The sheeve shoukd be well-
seated in the coil.

Slip the fiber gasket and then the backup ring onto the sink
sleeve, working from inside the sink base cabinet, Make sure
the backup ring is oriented the sama way it was bafora you
disassembled the mounting assembly

insert the upper mounting ring onta the sleeve with the
slottad ends of the screws facing away from the backup ring
50 o can access them. Then, holding all three parts at the
1op of the sleeve, slide the snap ring onta the sleeve untif it
snaps into the groowve, Tightan the three mounting screws on
the upper mounting ring until the tips prass firmly against the
backup ring {inset phata). it is the tension created by these
screws that keeps the disposer steady and minimizes vibrating.

Make electrical connections before you mount the
disposer unit on the mounting assembly. Shut OFF power at
the servica panel if vou have tumead it back on. Remove the
access plata from the disposer. Attach the white and black
feadar wiras from the electrical box to the white and black
wires {respectively) inside the disposer. Twist a small wire cap
onto each connection and wrap it with electrical tape for good
measure. Also attach the green ground wire fraom the box to
the grounding terminal on your dispaser

(continued)
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Knock out the plug in the disposer port IF you will be Hang the disposer from the mounting ring attached to the

connecting your distwasher to the disposer. If you have sink sleeve, To hang it, simply ift it up and position the wnit so
no dishwasher, lsave the plug in. Insan a large flathead the three mounting ears are underneath the three mounting
sCrewdriver into the port opening and rap it with a mallet. screws and then spin the unit 50 all three aars fit into the
Retrieve the knock plug from inside the disposer canister. mounting assembly. Wait until after the plumbing hookups

have heen made to lock the unit in place,

Attach the discharge tube 10 the disposer according to the Attach a Y-fitting at the drain stubout. The y-fitting should

manufacturer’s instructions. It is important to get a very good be sided to accept a drain line from the disposer and anathar
seal herg, or the disposer will leak, Go ahead and spin the form the sink (see Sidebar, page 35 for a discussion of why you
disposer if it helps you access the discharge port should not simply run the disposer through the P-trap fram the

sink). Adjust the sink drain plumbing as needed to get from the
sink P-trap to one opening of the Y-fitting,
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I

Install a trap arm for the disposer in the open port of Spin the disposer so the end of the discharge tube 15 ined
the ¥ fiting at the wall stubout. Then, attach a P-trap or a up ower the open end of the P-trap and confirm that they will fit
combination of & tube extension and a P-trap so the low together correctly. If the discharge tube extends down too far,
end of the trap will align with the bottom of the disposer mark a line on it at the top of the P-trap and cut it there with
discharge tube, a hack saw (insat). If the tube Is too short, atkach an extension

with a threaded end. You may need to further shorten the
discharge tube first to create enough room for the slip joint
o the axtension, Slide a slip nut and beveled comprassion
washar onto the discharge tube and attach the tube to the
P-trap.

Connect the dishwasher drain hose to the inlet port Lock the disposer into position on the mounting ring
located at the top of the disposer unit, This may require a assambly once you have testad to make sure it is functioning
dishwasher hookup kit, correctly and without leaks. Lock it by turning one of the

mounting legs with a screswdrivar until it makes contact with
the Iocking notch,
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I | Maintaining a Dishwasher

DI-.\:l'l‘.'\.IHl'II!'!I'.'i are durable, low-maintenance lines that rest Apains the dishwasher to reduce
appliances, The few problems that do occur can excessive noise levels,

|:I|:' h[ll'l.i"[l ﬂ"l-ﬂi'll'l\. f'qi.‘iih'. Hf'l]lill.:l:" 4 [lL‘I‘(".'I.i\'I:' d.|n||r (_:I“;-_‘T;-_r_t'll waler |ir1:"i Lok |]|'|:'.‘i-[.,'|'|: more

gasket to eliminate leals. IF the gasker appears to be serious problems. A clogged screen or defective

ir1 E_{(H:l(l L'”]“Ii“‘“r'l.\, :ll:,lj[l?ﬂ [l!(_' I:ll'l(lr {'I”I;,'JI: I”l:l'ﬁl,"['l ||"|L"' li[l|:'r1uit:| Cdn L{,"L'l] ||'|R' lii.‘;hu'.uﬂu_‘r IIFUI'l'I “l:ll!g
retaining screws on the door catch, reposition i, and correctly. You can clean the inlet valve, which may
tighten the screws, soilve the |:ruh||:|1'|, st solenoid repair requires

Replace a damaged or kinked drain hose to allow professional attention,

the unit to drain properly. Belocate water or waste

For maximum security, replace your water supply lines with burst-proof Draided supply tubes.

d1d ® THE COMPLETE PHOTO GUIDE TO HOME REPAIR



How to Disconnect
a Drain Hose

How to Replace
a Door Gasket

Turn off power and water supply, remove the (ower panel
of the unit theld in place by clips or screws), Piace a baking
pan or bowl under the pump te catch amy water trapped in the
drain hose. Loosen the hose clamp with pliers oF a screwsdriver,
Remove hose from pump. Detach the other end of the hose
from drain or garbage disposer beneath sink. Clean hosa with
water and bleach, or replace. Restore power and water supply.
Test unit to make sure it drains propery.

Inspect the gasket around the door. |f it is cracked or
damaged, replace it with a new one. Disconnect the elactrical
power at the main service panel. Pull out the bottom dish rack
Remove the old gasket, Using a screwdriver to pry up the tabs
ar loosen the retaining screws that hold it in place. Soak tha
new gasket in warm soapy water to make it more pliable and
o lubricate it Install the new gasket by pressing or sliding it
it its track. If the gasket has screws or clips, refasten as you
g0, Work from the center of the door o the ends.

How to Test a Valve & Replace the Valve Screen

Turn off the power and water supply. Remove the access
panel and locate the water supply connection, Disconnect
wires from the inlet vahe terminals. Attach continuity tester
clip to one terminal and touch the probe to the othar, If the
tester does not glow, the solencid is faulty and should be
replaced. To replace the screen, place a shallow pan baneath
the vatve Release the clamp and pull the fill tube from the
valve qutlat,

Disconnect the water supply tube. |oosen the valva
bracket screws and remove valve, Remove the screen, using
a small screwdriver, Replace the screen with a new one and
reinstall the vaive
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W | Your Electrical System

lectrical [power that enters the home is prmlm'ml
by large power plants. Power plants are located in
all parts of the country and generate electricity with
turbines that are tumed by water, wind, or steam.
From these plants electricity enters large “step-up”
transformers that increase voltage 1o half a million
b5 OF more,
Electricity Hows easily at these large voltages
and travels through high-voltage transmission lines
to communities that can be hundreds of miles from

il

the power plants. “Step-down” transformers locatec
at substations then reduce the voltage for distribution
alomg street lines. On utility power poles, smaller
transformers further reduce the voltage to ordinan
120-volt current for household use.

Lines carrying current to the house either run

underground or are strung overhead and attached to

a |‘Jn.\:l L':-l"l:‘Ll a service mast, Most homes built after
1950 have three wires running to the service head: two
|J|:H1.-L'r |ir1[:h, f_'q,“_;l'l (‘-il'r}"ll'lﬂ | _..:'I.]' 'H:lll..‘i- "r current, |||“.I al
grounded neutral wire. Power from the two 120-volt
|i|3ﬂ_'.‘i |T|E|:|. E'H.,' r.;l,ur]']illr;ll dl Il'lt._" ‘iL‘r\'i(,"_‘ l:ﬁ:lllf_'l Lin ‘il..ll]l]l:l."

Power plants supply electricity to
thousands of homes and businesses.
Step-up transformers increase the
voltage praduced at the plant, making
the power flow more easity along
high-waltage transmission lines

street lings
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Substations are located near the
comminities thay serve, A typical
substation takes current from
high-voltage transmission lines and
raduces it for distribution along

current to large, 240-voll :LE}F}h.‘]f‘IL'I'H like clothes f|l‘1_r':'r.~'.
or electric water heaters,

II“.'”ll'lil'lE" |]"'I."|'I:,'f !?i’lh!‘i‘.".i l|1r[1ug,|1 dn l."l‘.‘.l.'l.lil' |I|t'k‘r
that measures power consumption, Power then enters
the service |J._II‘|:_'|. where it is distributed to circuits
that run throughout the house. The service panel also
contains fuses or circuit breakers that shut off power
ta the individual circuits in the event of a short circuit
or an overload. Certain high-wattage appliances, like
microwave ovens, are usually plugged into their own

individual circuits to prevent overloads,

Voltage ratings determined by power companies
and manufacturers have changed over the vears,
Current rated at 110 volts changed to 115 volts,
then 120 volts. Current rated ar 220 volts changed
to 230 volts, then 240 volts. Similarly, ratings for
receptacles, tools, light fixtures, and appliances have
1'F1:mgr-:E From 115 volts to 125 volts, These L'I'nlngu.\i
will not affect the performance of new devices
connected to older wiring. For making electrical
calculations, use a rating of 120 volts or 240 volts for
YOUT Circuits.

utility pole transformers reduce the
high-voltage current that flows through
pawer lines along neighbarhood streets.
A utility pole transformer reduces
woltage from 10,000 volis to the normal
120wolt current used in households



Service mast or weather head
anchors the service wires
and prevents moisture from
entering the house.

Service wires supply electricity
to the house [rom the utility
company's power lines.

ptacle

Beparate 240-volt circuit
for water heater

Electric meter measures the )
amount of electrical power
consumed and displays
the measurement inside
a glass dome.

\\/l
Grounding rod must be
at least 8 feet long and

is driven into the ground

; Grounding wire Lo
outside the house o

metal grounding

Jumper wire is used to
bypass the water meter and
ensures an uninterrupted
grounding pathway.

| | {
G | |
.Chﬁndclier Wall switch
l '?/
Separate 120-volt circuit

Switch loop
= lor microwave oven.

GFCI receptacles —n

—

fr;f, M

Service panel distributes
electrical power into circuits.

Separate 120/240-volt
circuit for clothes dryer.

i

L=" EBonding wire to
metal water pipe.
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| Parts of the Electrical System

The service mast, anchors the senace wires o the homse,
Three wires provide the standard 240-v0lt service nacessary
fior the average home.

The electric meter measures the amount of electncal power
consumed. it 5 usually attached to the side of the house, and
connects to the service mast. A thin metal disc inside the
meter rotates when power is used, The electne metar belongs
o your lacal power utility company If you suspect the meter is
not functioning propeely, contact the powear company,

Grounding wire connects the electrical system to the
earth through grounding rods o, in oider systems, through a
cold water pipe, In the event of an overload ar short circuit, the
grounding wire allows excess electrical power 1o find its way
harmlasshy to the earth

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Light fixtures attach directly to a household electrical
system, Thay are usually controlied with wall switchas, The
two common types of light fdures are incandescent and
fluorescent



The main service panel, sometmes calked a fuse bos ar
breaker box, distnibutes power 1o individual circults. Fuses or
circuit breakers protect each clrcuit from short circuits and
averloads. Fuses and circuit breakers alst are usad to shut off
power f individuzl circuits while repairs are made.

Electrical boxes enclose wire connections. According to
the National Electrical Code, all wire splices or connections
miust be contained entirely in a plastic or metal elecincal box.

Switches control electrical current passing through hot
circuit wires, Switches can be wired to contred light fixtunes,
ceiling fans, appliances, and receptacles,

Receptacles, sometimes called outlets, provida plug-in
access to electrical power, A 120-volt, 15-amp receptachs
with a grounding hole is the most typical receptacie in wiring
systems installed after 1945, Most receptacles have fwo
plug-in Incations and are called duplex receptacles,
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| Understanding Circuits

\ noelectrical circuit is a continuous loop.

Anatomy of
Household circuits carry power from the main a ecircuit

SEVICE i?ulil('l.\ IFlI"]llﬁ;l(llll ||'|I."' |'H:l|.|Hf'. |i|'|i| |h||.'E'\. L} lli('
main service panel. Several switches, receptacles,
||g|'l| ii\.“lrl{"\-. |Jr.|+}[}|i.||'||,,'l."h TRy |:l|:' I:'(||1r|l'|:'|{'l.| 10 d

_\iﬂ;ﬂu Circuit.

Bervice panel

Courrent enters a cireuit Eun]: on kot wires aned :

returns along neutral wires, These wires are color

coded for easy identification, Hot wires are black ¥ -
ot red, and neutral wires are white or light grav. - Main CIr -'-1_“
F Firgrr S S e | ot Main circuit hot wires

or satety, most circunts include a bare copper or neutral wire il e
areen insulated ;.',I'ulll'lc||.|‘|j_', wire. The grmlndjng wire Circuit breakers

conducts current in the event of a short circuit or
L ‘.'I'l'i:lilll. |||||.| |:I':'|F"‘5'\- |'|.'|:|!|.L'§.' :l'lll.' l.'I‘I..iPH.'l' H‘t SEvVere
electrical shock: The service panel also has a
ﬂl'l:l'lll'l{]i[l}_r' L i[f' L'(III[]L‘('11'[| | LR ] ||||:"|.]| waler I.li'l:'l.' :|||L|
metal grounding rod buried underground

It a circuit carries too much power, it can
overload, A fuse ora circuit breaker protects each
circuit in case of overloads,

Current returns to the service panel along o

neutral circuit wire. Current then becomes [rart

of a main circuit and leaves the house on a large
meutral serviee wire that returns it to the wtilicy

|‘lull.' transformer
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| Electricity & Safety

S.!fl.'.[j' should be the primary concern of anvone working
with electricity, Although most household electrical
|'!'Pi'|ir."i dr .*-irnllli: |]]|I:I "i1nli"-_'||“ llllr'n';lrtl, i'll'l‘u'a'l:l.'.‘\' 1 caution
and good judgment when working with electrical wiring or
devices, Comman sense can prevent accidents,

[he basic rule of electrical safety is: Always turn

off power (o the area or device you are working on, At
the main service panel, remove the fuse or shut off
the circuit breaker that controls the circuit you are
servicing. Then check to make sure the power iz off

|11_.' Lessting foar power with a neon circuit tester. Restore

1e repair or replacement project

power only when 1
is complete.
Follow the safety tips shown on these pages.
'\é(_"'r'l:,'l' .ll1l_'r1||]l o L'll:,'l'.,,'ll"i{i'll |Jr|1_il_‘L'! |]L"!|.'"['|I:| }"[l”r
skill or confidence level. Never attempt to repair or
replace your main service panel or service entrance
1 for a qualified electrician and

head. These are jo
require that the power company shuts off power to
vour house.

Shut off power o the proper circuit
at the fuse box or main senice pansl
before beginning work.

electrical repairs.

Make a map of yvour household
electrical circuits to help you turn
the proper circuits on and off for

Close service panel door and post

& Waming sign to prevent others from
tLFMmIng on power while you are working
on electrical projects.

Keep a flashlight near your main
senvice panal, Check flashlight

batteries regularfy begin any work,
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Always check for power at the
fixture yiou are senvicing hefore you

Use only UL approved lectrcal
parts or devices. These devices
have been tested for safety by
undenariters Laboratorias,



Wear rubber-soled shoes while use fiberglass or wood ladders Use GFCI receptacles (ground-fault
Wiarking on electncal projects. On damp when making routine hausehold repairs circurt-interrupters) wihere spacified by
fieors, stand on a rubber mat or dry near the service head. local and national electrical cades.
wiooden boards.

Protect children with recepiacle caps Use extension cords only for Use correct fuses or breakers n the

or childproot receptacle covers. termporary connections. Never place main servce panel. Never install a fuse
them underneath regs or fasten tham to af breaker that has a highear amperags
walls, baseboards, or other surfaces. rating than the circuit wires.

Do not touch metal pipes, faucets, Never alter the prongs of a plug to Do not drill walls or ceilings without
or fixtures while working with electricity fit a receptacle. If possible, install @ new first shutting off elactrical power to

The metal may provide a grounding grounded receptacke the circuits that may be hidden, Lise
path, allowing electrical current to fiow doubte-insulated tools,

through yiour body
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uses and circuit breakers are .\:.t!lt'lg.- dievices

designed to protect the electrical system from
short circuits and overloads. Fuses and circuit
breakers are located in the main service panel,

Muost service p;||1|:'|1; installed before 1965 rely
on fuses to control and protect individual circuits.
Serow-in plug fuses protect 120-valt circuits that
power lights and receptacles, Cartridge fuses protect
240-volt appliance circuits and the main shutof of the
service panel.

Inside each tuse is a current-carrving metal alloy
ribbon. If a eircuit is overloaded, the metal ribhon
melts and stops the How of power. A fuse must match
the amperage rating of the circuit. Never replace a

fuse with one that has a larger amperage rating,
In most service panels installed after 1965, circuit
breakers protect and control individual circuits.

Sing
and double-pole circuit breakers protect 240-valt
circuits, Amperage ratings for circuit breakers range

l'-i.:lI!JIL‘ circuit breakers protect 1 20-volt circuits,

from 15 to 100 amps,

Each circuit breaker has a permanent metal strip
that heats up and bends when voltage passes through
it. 10 & circuit is overloaded, the metal strip inside the
breaker bends enough to “trip” the switch and stop the
low of power. 11 a circuit breaker trips frequently even
though the power demand is small, the mechanism

inside the breaker may be worn out. Worn circuit
breakers should be replaced by an electrician

When a tuse blows ora circuit breaker trips, it is
ustally because there are too many light Axtures and
plug-in appliances drawing power through the circuit.
Move some of the |‘.||l|gfir‘| :I|J:|‘.l“i-|l|.l'_'t!.‘i to another

circuit, then replace the fuse or reset the hreaker. If

slows or the bregker Tr‘i|1l1' again immec

the fuse iftlt'h,
there may be a short circuit in the system, Call a

licensed electrician if VoL sUSpect o shart circuit.

Tools & Materials »

F":‘ﬂ_’ |ll,|||L‘r JTI{I L'l'l“linl,li“_.-' testoer
(for cartridge fuses only)
Heplacement Tuse
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W | Fuses & Circuit Breakers

Fuses are used in older service panels. Flug fuses

usually contral 120-valt circuits rated for 15, 20, or 30 amps.
Tamper-progf plug fuses hava threads that fit only matching
sockets, making it impaossible to install a wrong-sized fuse.
Time-delay fuses absorh temporary heawy power Ioads witholt
blowing. Cartridge fusas control 240-volt circuits and range
fromm 15t 100 amps

Circuit breakers are found in the majarity of panels installed
since the 19460s. Single-pole breakers control 120-wolt circuits
Double-pole breakers rated for 15 (0 100 amps control 240-volt
circuits, Ground-fault circuit interrupter (GFCH and arc-falh
circuit interrupter {(AFCH breakers provide protection from
shocks and fire-causing arcs for the entire cirguit.



How to Identify & Replace a Blown Plug Fuse

Locate the blown fuse at the main service panel. If Unscrew the fuse, being careful to touch only the insulated
the metal ribban inside is cleanky melted, the circuit was rim of the fuse. Replace it with a fuse that has the same
overloaded. Ifwindow s discolorad, there was a short Circuit in amperaga rating.

the system

How to Remove, Test & Replace a Cartridge Fuse

Remove cartridge fuses by gripping Remove the individual cartridge Test each fuse, using a continuity

the handle of the fuse Dlock and fuses from the block, using a fuse puller. tester, If the tester glows, the fuse s
pulling sharplhy good. if not, install a naw fuse with the

salme amperage rating.

How to Reset a Circuit Breaker

Open the service panel and locate Reset the tripped circuit breaker oy Test AFCI and GFCI circuit breakers
the tripped breaker, The lever an the pressing the circuit breaker lever all the manthly by pushing the TEST button,
tripped breaker will be gither in the OFF way to the GFF position, then pressing if Braaker should trip to the OFF position
pasition, or in a position betwaen ON to the ON position If not, the breaker is faulty and must be
and DEF replaced by an electrcian,
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| Evaluating Old Wiring

[ the wiring in viour home is more than 30 years ald,

it may have a number of age-related problems. Many
|:-r1:-|ﬂt'|'|l.‘i il.‘\::li(H.'i.I]‘.'ll 'L'n'i||‘| Hlilf'r LY iriF1g odan I?[‘ |‘|]|"'H.‘I Ii'l.'
inspecting electrical boxes for dirty wire connections,
sipgns of arcing, cracked or c|;||1|.qu'q| wire insulation, or
dirt buildup.

However, it is dithoull o identily problems with
wiring that is hidden inside the walls. If old wires are
dusty and have damaged insulation, they can “leak”
electrical current. The amount of current that leaks
through dust wsually is very small, too small to trip
a breaker or blow a fuse. Mevertheless, by allowing
current to leave its normal path, these leaks consume
power in much the same way that a dripping faucet
wastes water.

This kind of electrical leak is called a
high-resistunce short circuit. A high-resistance short
circuit can Prl“lllﬁ.:{' |\Il'.':|| .H“.I H!'Illu"n:l |:|{' L'trt1!’-it!t:|‘l'.tl i
fire hazard,

It is ]:Er:—;liil'rh: to check for high-resistance
short circuits by using your electric meter to test
the wires ol each circuit. The gn.t| of the test is to
determine il electricity is being consumed even

if none ol the lights and appliances are drawing
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power. To do this, you must turn on all wall
switches to activate the hot circuit wires, then
.‘i-“iliil ronyer n:'i:ll'lhl:l[1i|][i[|r| h'l' rt'll]ln'il!l-_" |i"-_':|i||l||||]!i
and fluorescent tubes, and disconnecting all lamps
1|r1:i .,l.l:ll]li.,ll'll'(:!'i.

Then examine the electric meter, usually located
on the owtside of the house near the service head, 1T
the flat, circular rotor inside the meter is turning, it
means that a high-resistance short circuit is causing
an electrical leak somewhere in the wiring. High-
resistance short circuits consume very small amounts
of power, so you should wateh the rotor For a full
minute to detect any movement,

If the test shows there is a high-resistance short
circuit in your wiring. contact a licensed electrician to
have it n'puin'd.

Tools & Materials »

Screwdriver Masking tape
Wire connectors Pen



. How to Evaluate Old Wiring for High-resistance Short Circuits

Switch on all light fixtures. stop all power consumption by Disconnect all plug-in lamps and
Rermeamber to turn on closat lights, rarnaning all lightbulbs and fluorescent appliances from the receptackes
basement Ights, and extenor lights. tubes. Turn off all thermostats.

Shut off power 1o all permanently wirad appliances by With the power tumed off, disconnect circuit wires from
turming off the correct breakers or remaving the correct fuses each permanently wired appliance. Cap the wire ends with
at the service panel, Permanently wired appliances include wire connectors. Mext, turn on power and make sure all
attic fans, water heaters, and ceiling fans. appliance wall swirches are turmed on,
eontinued)
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Watch the circular rotor located inside the alectic meter

for at least ane minute. If the rotor doas not move, then your
wiring 15 in good condion. If the rotor moves, it means thers
is a high-resistance short circuit somewhere in the winng

systerm: procesd to step 7.

wrare WD

Turn on individual circuits, one

at & time, by switching on the circuit
breaker ar inserting the fuse. Watch for
rotor movement in the electric meter, If
rotor does not move, wirng is in good
condition. Turn off power to the circuit,
then procead 1o the next circuit

Turn off power to all circuits at the main sendice panel by
switching off circult breakers or removing fuses. Do not turm off
main shutoff Watch the rotor inside the meter if rotor moves,
then the high-resistance short circuit is located in the main

sarvice panel or senvice wiring, In this case, consult a licensed
electriclan. If rotor does not move, procead to step 8.

If the rotor is moving, then use

masking tape to mark the faulty circuit.

Turn off power to the circuit, then
procesd to the next circuit

I'HE COMPLETE PHOTO GUIDE TO HOME REPAIR

If circuit contains three-way o
four-way switches, flip the lever on each
switch individually, and watch for rotor
movement after each flip of a switch,



A S e e

e y

£ P TR LT
Wa1n, MO S

For each faulty circult, identify the appliances, lights, Recheck all lights and appliances along each faulty circuit
switches, receptacies, and electrical junction boxes powered {0 make sure they ars not CoNsSUMIng power IF thay are,

b the circuit. Usa a map of your home wiring system as disconnact them and repaat test

a guide

inspect the electrical boxes along each faulty circuit fior If no problems are found in electrical boxes, then the
dirty wire connections, damaged wirg insulation, dirt buildup, high-resistance short circuit is in wiring cortained inside tha
0r signs of arcing walls, In this case, consult a licensed electrician

Flwmbing & Wirirg
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2 | Inspector’s Notebook

An electrical :i|15-:|‘u=c'lur visiting vour [ymme
might identify a number of situations that

are mol I."l] 1o l:."”(l".“ -I-h‘.'ﬁt' ‘iill.l;”i”l'l!‘i- may noi h{'
immediate problems. In Fact, it is possible that the
Ii'iri['lﬂ ir| !ﬂ:lllr I““['I[._" I!u‘i rr._'r]l..!il'lt'd irul.li:ln;'-rrn‘q_' |I|'I|'
MAny Years.

Mevertheless, any wiring or device that is not up
to code carries the potential for problems, often at
risk to your home and your family. In addition, you
may have trouble selling vour home if it is not wired
according to accepted methods,

Most local electrical codes are hased on the

Mational Electrical Code (NEC), a book updated
and published every three vears by the Nationa
Protection Agency. This code book contains rules and
regulations for the proper installation of electrical

Fire
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wiring and devices. Mot |:|L||'rri1' libraries Carry
reference copies of the NEC,

.1||_'|| |'|'I:,"i.‘|ri{j||. i“:‘il]{:l'tl]l'h dArt I'E'(lllir[;'(l Loy |]L' .'ull"lj
versed in the NEC. Their job is to know the MEC
|'L'gll|:_|liur1:\-. Hl'l[l ({1} |r1;||-LL' ST ll'lL"_‘;-Lf rlllt"h Are |I111|r11.-'nl_':|
in order to prevent fires and ensure safety. IF you have
lJllL",‘\l i”TIS !'-l_'jg'ﬁrdirjg ?ﬂ SEIF hI:HTLI:_! '|"|'I.ri r'lg ,‘\:!,'.‘itlf:l'l'l\ }-uur
local inspector will be happy to answer them,

While a book like The Complete Photo Guide
to Home Hi"rlili.l' Canmot |‘.|u:-:.:-ti|‘.|l'_'. idL'nlif‘... all ]':ltrLL'mi'ﬂI
wiring problems in your house, we have created the
“Inspectors Notebook” to help you id
the most common wiring defects and show you how
to correct them. When working on home wiring repair

entify some of

or replacement projects, refer to this section to help
identify any conditions that may be hazardous.




| service Panel Inspection

FL

5 Eder eeoen
WEST EEL RO
: L 4 £ F

Problem: Rust stamns are found inside the main service pang| Solution: Have an electnician examing the senvice head and
This problem occurs because water seeps INto the service the main service panel., if the panel or semvice wires have been
head outside the house and drips down into the serice panal. damaged, new electrical serace must ba installed.

Problem:; This problem is actually a very old and very Solution; Remove the penmy and replace the fuse, Have a
dangerous solution, A panny or a knockout behind a fuse licensed ekectrician examing the panel and circuit wiring, If the
effectively bypasses the fuse, preventing an overoaded circuit fuse has been bypassed for years, wiring may be dangeroushy
from Dlowing the fuse, This is very dangerous and can lead tg compromised, and the circuit may need to be replaced

overheated wiring,

eontinued)
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Problem; Two wires connected to one single-pole breaker is
a sign of an overcrowded panel and aiso a dangerous code
violabion unless the breaker 1 approved for such a connaction,

Recognizing Aluminum Wire »

Inexpensive aluminum wire was used in place of copper
in rmany wWirng systems installed dunng the kate 19s0s and
garty 19708, when copper prices were high. Aluminurm
wire is identified by its silver colorand by the AL stamp on
the cable sheathing. & vanation, copper-clad alurminum
wing, has a thin coating of copper bonded to a solid
alurmirum core.

By the earhy 19705, all-aluminum wire was found to
pose a safety hazard if connected to a switch or recep-
tacle with brass of copper screw terminals. Because
aluminum expands and contracts at a different rate than
copper or brass, the wire connections could become
loose, 1IN some instances, fires resulted,

Existing aluminum wiring in homes is considered
safe If proper installation methods have been followed,
and if the wires are connected to special switches and
receptacies designed to be usad with aluminurm wire, If
you have aluminum wire in your home, have a qualified
electrical inspector review the systemn. Coppear-coated
alurninem wire is not & hazard.

For & short while, switches and receptacles
with an Underwriters Laboratories (UL wire

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Solution; If there is room in the panel, install a saparate
breaker for the extra wirg, If the panel is overcrowded have an
alectrcian upgrade the panel or install a subpane

compatibility rating of AL-CU were used with both
aluminum and copper wiring. However, these
devices proved to be hazardous wheh connectad to
aluminum wire. AL-CU devices should not be wsed with
alurminum wiring.

in 1971, switches and receptacies designed for use
wwith alurminurm wiring were introduced. They are marked
COYALR. This mark is now the only approved rating
for alurminum wires. If your home has aluminuem wires
connectad to a switch or receptacle without a CO/ALR

rating stamp, replace the dewice
~
@)

with & switch or receptacle
LOAL

rated COMALR.
A, switch or receptacle
that has no wire compatbility
rating printed on the mounting
strap or casing shoukd not be
usad with aluminum wires.
These devices
are designed
for use
with copper
Wires onby.

WETLLEY { v o
J’E:r/—f.’r’ K tewr




} Inspecting the Grounding Jumper Wire

Problem: Grounding System [Umper wire 1s missing or is solution: Attach a Jumper wire to the water pipes on either
disconnected. In most homeas the grounding jumgsr wirg side of the water meter, LSINE pip2 clamps. Use #6 gaugs bare
attaches to water pipes on either side of the water meter. copper wire for sanaces that are 150-amp or smaller. Use #4
Because the ground pathway is broken, this is a dangerous gauge bare copper wire for 200-amp semvice,

Sttuabion that should be fixed immeadiately:

} common Cable Problems

Problem; Cable running across joists or studs is attached o Solution; Protect cable by driling holes in framing mambers
the edge of framing members. Electrical codes forbid this type at least 2° from exposed edges, and threading the cable
of instaltation in exposed areas, like unfinished basements or through the holes

walk-up attics

(continued)
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Problem: Cable running along joists or studs hangs loosely Solution: Anchor the cable to the side of the framing

Loose cables can be pulled accidentally, causing damage members at keast 194" from the edge, using plastic staples. MM

to wires (nonmetallic) cable should be stapled every 41 fieet and within
12" of each electrical box

Cable shown
cutaway

Problem; Cable threaded through studs or joists lies close Solution: Install metal nail guards to protect cable from
o the edge of the framing members. N (nonmetallic) cable damage. Nail guards are available at hardware stores and
(shown cutaway) can be damaged easily if nails or screws are home centers

driven into the framing mambars during remodeling projects.
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Problem: Unclamped cable enters a metal electrical box Solution: Anchor the cable to the electrical box with a cable
Edges of the knockout can rub against the cable sheathing and clamp. several types of cable clamps are available at hardware
damage the wires. (Note: With plashic boxes, clamps ane kot stores and home centers,

required if cables are anchored to framing members within 12'

of box.)

Problem: Cables are spliced outside an alectrical box Solution: Ering instaflation “up to code” by enclosing he
Exposad splices can spark and create a risk of shock or fire, splice inside a metal or plastic electrical box, Make sure the
box is large encugh for the number of wires it contains,

Flwmbing & Wirirg
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J Checking Wire Connections

Problem: Two or more wires are attached to a singhe scraw Solution: Disconnect the wires from the screw terminal, then
terminal. This type of connaction is seen in older winng but is join them to a short length of wire (called a pigtail), using a
now pronibited by the Mational Electrical Code wire connector, Connect the other end of the pigtail wo the

screw terminal,

Problem: Bare wire extends past & screw terminal. Exposed Solution: Clip the wire, and reconnect it to the screw tenminal.

wire can cause a short circuit if it touches the metal box or In-a proper connection, the bars wire wraps completely around

another circuit wire the screw terminal, and the plastic insuiation just touches the
screw head.

Problem: Wires are connected with electrical tape. Electrical tape Solution; Replace electrical tape with wire connectors, You
wias used frequenthy in older installations, but it can detenorate may need to clip away a small portion of the wire 5o the bare
over time, leaving bare wires exposed inside the electrical Dox and will be coverad completely by the connector
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Problem: Nicks and scratches in bare wires interfere with the
flow of current This can cause the wires to overheat,

| Electrical Box Inspection

Armored
cable

Sharp
edges

Problem: No protective sleeve on armaoned cable, Sharp edges
of the cable can damage the wire insulation, creating a shock
hazand and fire risk

Problem: Insulation on wires is cracked or damaged. if
darmaged insulaton exposes bare wire, a short circuit can
acour, posing a shock hazand and fire nsk.

Solution: Clip away damaged portion of wire, then restrip
about %" of insulation and reconnect the wire ta the
Soraw terminal

Solution: Protect the wire insulation by instaliing plastic
ar fiber sleaves around the wires, Sieaves are available at
hardwana stores, Wires that ane damaged must be replaced

A

Solution: Wrap damagad insulation temparanly with plastic
alectrical tape, Damaged circuit wires should be replaced by
an electrician.

eontinued)

Flwmbing & Wirirg

437



Problerm: Open electrical boxes create a fire-hazard if a short Solution: Cover the open box with a solid metal coverplate,
CIFCUit caUses Sparks farcing) inside the bow GOl ot A et seorm: BNt S LR e
accessible and cannot be sealed inside ceilings or walls,

Problem: Short wires are difficult to handle. The Mational Solution: Lengthan circuit wires by connecting them to short
Electrical Code (NEC) requires that each wire in an elactrical pigtail wires, using wire cannectors, Pigtails can be cut from
box have at least & of workable length, scrap wire, but should be the same gauge and color as the

circuit wires and at least & long.

Problem: Recessed electncal box is hazardous, especially if Solution; Add an extension ring to bring the face of the
the wall or cailing surface is made from a flammabie material, etectrical hox fiush with the surface. Extension rings come in
like waad paneling. The Mational Electrical Cade prohilbits this several sizes, and are available at hardware stores.

wpe of installation,
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Problem: Open electrical boxes create a fire hazard if a short Solution:; vacuum electrical box clean, Using a namow nozzle

circuit causes sparks. Dust and dirt in electrical box can cause attachment, Make sure power to box is turned off at main
hazardous high-rasistancea short Circuits (paga 426), When sarvice pangl before vacuuming

making routine electrical repairs, always check the elactrical
hoxes for dust and dirt buildup

Problem: Crowded elactrical box (shown cutaway) makes Solution: Replace the electrical box with a deeper
alactrical repairs difficult. This type of installation is prohibited atectrical hox

hecause wires can be damaged easity when a receptacle or
switch is installad

Problem: Light fixture is installed without an electrical box, Solution; install an approved electrical box to enclose the
This installation exposes the wiring connections, and provides wire connections and support the light fixture

no support for the light fdune

Plawmbimg & Wirirg B 4340



} Common Electrical Cord Problems

Problem: Lamp or appliance cord runs undermeath a rug. Foot Solution: Reposition the lamp or appliance so that cord is
traffic can wear off insulation, creating a short circuit that can wisible. Replace warn cords,
cause fire or shock

Problem; Three-prong appliance plugs do not fit two slot Solution; install a three-prong grounded receptacle if @ means
receptacle. Do not use three-prong adapters unless the metal of grounding exists at the box. Install a8 GFCI (ground-fault

loop on the adapter is tightly connected to the coverplate circuit-interrupter) receptacle in kitchens and bathrooms, or
SCrew on receptacie if the elactrical box is not grounded,
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Prablem: Lamp o appliance plug s cracked, or electrical cord
is frayed near plug. Wom conds and plugs create a fire and

shack hazard.

Solution: Cut away damaged partion of wire and install a new
plug. Replacement plugs are availzable at appliance storas and
hoamie centers,

Problem: Extension cord is too smali for the power load
drawn by a tool or appliance: Undersized extension cords
can overheat, melting the insulation and leaving bare
wires exposad

Solution: Use an extension cord with wattage and amperage
ratings that meet or exceed the rating of the tool or appliance
Extension cords are for temporany use only. Mever use an
extension cord for a permanant installation
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Inspecting Receptacles & Switches

Problem: Octopus receptacle attachments used permanently Solution: Use a multi-receptacle power stnip with built-in
can overload & circuit and cause overheating of the receptacla, overioad protection, This is for temporary use anky, If the need
for extra receptacies is frequent, upgrade the wiring system

Problem: Scorch marks near scraw terminals mdicate that Solution: Clean wiras with fine sandpaper, and replace
elactrical arcing has occurred. Arcing usually is caused by the receptacle if it is badly damaged. Make sure wires arg
loose wire connections. connected securaly to screw tarminals,

Problem: Exterior receptacle box allows water to enter box Solution: Replace the old receptacie box (no longer code
wihen receptacles slots are in use. compliant) with an in-use box that has a bubble cover to
protect plugs from water whila they are in the slots
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Problem: White neutral wires are connected to switch. Solution: Connect the black hot wires t0 the switch, and join
Although switch appears 1o work correctly in this installabon, the white Wwires together with 8 wire cannactor,

It is dangerous because light fixture carries valtage wihen the

switch is off.

Problem: White neutral wires are-connected to the brass Solution; Reverse the wire connections so that the black hot
scraw termingls on tha receptacke, and black hot wires wires are attached to brass screw terminals and white nautral
are attached to sifver screw terminals, This installation is wires are attached to sitver screw terminals. Live voltage now
hazardous bacausa lve voltage flows inta the kong nautral slot flows into tha short slot on the receptacie

on the receptacia
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B | Common Receptacle Problems

e

ouschold recepracles, also called outlets, have

no moving parts to wear out and usually last
|.|:l|' ITENY YVOArSs W i!l'll'llll. SCTY i{'il'lg. |1'|I|.|'1[ !?I'l]l]ll'l'llh
associated with receptacles are actually cavsed

|:l'l| E..HJ||'. |:|!'|'I|'|:'l- :lllil :l]:ll:llj..]l'll,_(':‘l-. O 1|1|:ir 13|l|ﬁﬁ

and cords. However, the constant plugging in and
remonval ol 11|J|1|i:||'..',_'r cords can weoear out the metal
contacts inside a receptac le. Any receptacle that
(;(!l[._"‘\' not I'H:Ill'l |'l||,J_|_-'|h. Hr|11|:-.' _‘;i'lﬂl,lll:l |'H_" |'(,'|'I|.\_H_'L"(,|. ||'I
..tddi“ll‘[‘l. -::||LII.'I |'L'L'L'!“-\.JL'|1.' |'|'I..!d1.' 1]1. h-:“";.t P‘l:lhiiL' |'|'|:|:\
harden and crack with age. They must be replaced
when this |'I:Ii"-'|:'l'.'l'l.\-.

A\ loose wire connection within the receptacle
|:IH.\ i:‘| .]ll'.l[hl."] |:||.|."'|5'\-i]i|||.' |J|'L||’]J|.' 1. IIL ||.||.|."|.' L'13|]|1('l'fi(|l|
can spark (called arcing), trip a circuit breaker,

Or CAaUuse I]l':” L |:I||!.|':.i |]|'.| i|'| |i||;' ||f'|.|:'|]|..t|§.'1:.' IHJ."'L.
creating a potential fire hazard

Wires can come loose for a number ol reasons,
Everyday vibrations caused by walking across Hoors,
O |r|:H1'| rlL'-li'I:lT:' SLncsed ||'||!"|."'. IThlY Clise o {'l:ll'll“'l.'[ii:l'll-
to shake loose. In addition, because wires heat and
l.'\'.:llll W illi |'||I|'|'|'I.i| LsL, ||‘|[.,' 1'r|l:|:- i:li. ||‘|I:' Wires '.'li”
expand and contract slightly. This movement also
MY Cause the wires to come loose from the sorow
11.'|'I'|.'||.|':|'::|| connections

.\\:l'ﬂ ||” 'I"l_'l,,'l:_"l:lh_ll:_'ll,,‘ﬁ Are L'FL'<1|L‘[| I:"il].JIE'I.. .Ilnlllll'lﬂ_'l'l
replacing, make sure to buy one with the same amp

I'.IIII'I:'_{ Ly |_|1l'_" H]{i e, jT!I._I:Ll'-.'I_"'FI_i_"HEl‘. .‘I'I“ili_l”ll!u::_:'L | E[:‘-._I]Hl'l

J'l.’L"l_'|':I'|..!t'|l.' in I'-L'|:-|:1L'L'n'|t'n[ of a E;-:me e L'i'!'[.ll.'IL' is'a

VR COMIman ¢rmor,

See Inspector's Notebook »

Checking Wire Connections
[pages 436 o 437)

Electrical Box Inspection
(papes 437 ta439)

Inspecting Heceptidcles & Switches
(pages 442 to 443
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Th rliest
receptacies
were
modifications
of the screw-
in type light
bulh. This

recepiac
was used
in the early
1900s.

The polarized

became standard
in the 1920s. The
differant sized
slots direct
current {low for
safety.

The ground-
fault circuit-

interrupter, or
GFCI receptacle,
i maodern
salety device.
When it detects
slight changes
in current, it
instantly shuts
off power.




Problem

Repair

Cincuit braaker frips repeatedly, o fuse burns out immediately
fter besng raploced.

1. Repuit ar rephace worm of domoged lamp or appliance cord:
2. Mave lomps or opplionces fo othes drouits o prevent overoads,

3. Tighten any loose wire connections (poge 455).
4, Chean dirty or ouidized wire ends {poge 454,

Lamgp ar opplinsee dees nat woek,

1, Make sure lamg or npplinnc is plugged in,

2, Replnce buened-out hufbs.

3. Repair or repbace wom or domoged lomp or applance cord.
4. Tighten any Inose wire connactions (poge 455).

5, Chean dirty or ouidized wien ands {page 4543,

. Repoir or rephace ony foulty receptocke (pages 454 to 455),

Receptoce does nat hald plugs firmly,

I Repoir or rephace woem or domogad plags.

2. Reglace foulty seceptocle (poges 454 1o 455).

Ffa{eﬁru:ie ——— 'lmxh, hiizzes, or sparks when plugs
nre inserted or remaved.

1. Mave lomps oo opplionces 3o other circuits to pqmﬂf overlands.
2. Tighten any loose wire connections (poge 455

3, Cleon dirty or coddized wire ends (poge 454).
4, Raplocy faulry secepincls (poges 454 1o 455),

Stamp of
approval

Mounting
strap

Long
{neutral)
slot

Push-in
Wire  fitting
ratings

Grounding
hole

Connecting

Voltage
tab

rating

Amperage
rating

Green

igrounding)
SCraw

terminals

Brass (hot)
screw terminals

The standard duplex receptacle has two halves for recaiving
plugs Each half has a long (neutral slot, a short (hot) slot,

and & U-shaped grounding hoke. The slots fit the wide prong,
narrow prong, and grounding prong of a three-prong plug. This
anaures that the connection between receptacke and plug wil
be polarized and grounded for safety.

Wires are attached to the receptacle at screw terminals or
push-in fittings, A connecting tab Detween the screw terminals
allows. a vanety of different wiring configurations. Receptacles
also include mounting straps for attaching to electrical boxes
Stamps of approval from testing agencies are found on

the front and back of the receptacike. Look for the symbal UL
of UMD, LAB. INC. LIST to make sure the receptacle meets the
strict standards of Undenwriters Labaratorias.,

The receptacle is marked with ratings for maximum volts
and amps. The common receptace is marked 154, 125y
Receptacies marked CU or COPPER are used with solid
Ccopper wire. Those marked CU-CLAD ONLY are usad with
copper-coated aluminum wire. Only receptacles marked
CO/ALR may be used with sofid aluminum wiring {page 432)
Receptacies markad ALCU no longer may he used with
aluminum wire, according 1o code
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I | Receptacle Wiring

A | 20-viol illll}!t'.’\' I'l'i't‘|"J1.!t'|t,' can be wired 1o the
electrical system in a number of ways. The most
COITITIOn e Hl“:l'l."-']l an [I'I['Z"“.' !Hlﬂ[fﬁ.

Wiring configurations may vary slightly from
1|'|‘L".‘\I: |'J|'||]1nj-_';h|.|:i‘l:~:. {IUI]['[1L|iIIgl]|I |I'|[.," |";j|'|{| “l.
receptacles used, the type of cable, or the technique
of the electrician who installed the wiring. To make
dependable repairs or replacements, use masking tape
and label cach wire according to its location on the
terminals of the existing receptacle.

Receptacles are wired as either end-of-run or
middle-of-run. These two basic configurations are
easily identihed by counting the number of cables
entering the receptacle box. End-of-run wiring has
only one cable, indicating that the circuit ends.
Middle-of-run wiring has two cables, indicating that
the circuit continues on to other receptacles, switches,
ot fixtures,

A split-circuit receptacle is shown on the next
[k, Each half of & :-i|‘.||i1 -Circuil 1't‘L'L'q“ilxliJ|L' is wired
to a separate circuit. This allows two appliances of
I"IiHI'I ".'I...:I“:lgl," iy |_]l.' I?!Llﬂ:ﬂ.“{] i|'||_|] |.I'|.[._: S I'l.,"L'L'l“.,IIL'lL"
without blowing a fuse or tripping a breaker, This
wiring configuration is similar to a receptacle that
is controlled by a wall switch. Code requires a
switch-controlled receptacle in any room that does not
have a built-in light fixture operated by a wall switch.

Split-circuit and switch-controlled recepracles
are connected to two hot wires, so use caution during
repairs or replacements, Make sure the connecting tab
between the hot screw terminals is removed.

Two-slot receptacles are common in older homes
There is no prounding wire attached to the recepeacle,
but the box may be grounded with armored cable

or conduir.
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Single cable entering the box indicates and-of-run wiring
The black hot wire is attached to a brass screw terminal, and
the white naytral wire is connected to a silver screwy terminal
If the box is metal, the grounding wire is pigtailed to the
grounding screws of the receptacle and the box. In a plastic
box, the grounding wire is attached directhy ta the grounding
scraw terminal of the receptacle

Two cables entering the box indicate rmiddle-of-run wiring
Black hot wires are connacted to brass scraw terminals, and
white neutral wires to silver screw terminals, The grounding
wire is pigtailed to the grounding screws of the receptacls and
the box.



split-circuit receptacle = attached

to a black hot wire, a red hot wire,

a white neutral wire, and a bare
grounding wire. The wiring is similar to a
switch-controlled receptacle.

The hot wires are attached to the brass
screw terminats, and the connecting
tab or fin betveen the brass terminals
is removed. The white wire is attachad
to & silver screw terminal, and the
connecting tab on the neutral side remains
intact. The grounding wire is pigtailed

1o the grounding screw terminal of the
receptacle and to the grounding screw
attachad 1o the box

Two-slot receptacie is often found

in older homes. The black hot wires are
connected to the brass screw terminals,
and the white nautral wires are pigtailed 1o
a silviar scremy terminal,

Twz-slot receptacies may be replaced
with three-siot types, but only ita means
of grounding exists at the receptacla box
You can also replace @ two-slot receptacle
with a GFCI receptacie that's marked with
a sticker indicating no equipmeant ground
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| Basic Types of Receptacles

everal different types of receptacles are found in

the typical home. Each has a unique arrangement
of slots that accepts only a certain kind of plug, and
each is designed for a specific job.

Household receptacles provide two types of
voltage: normal and high voltage. Although voltage
ratings have changed slightly over the years, normal
receptacles should be rated for 110, 115, 120, or

125 volts. For purposes of replacement, these ratings
are considered identical. High-voltage receptacles
are rated ar 220, 240, or 250 volts. These ratings are
considered identical.

When replacing a receptacle, check the
amperage rating of the circuit at the main service
panel, and buy a receptacle with the correct
amperage rating.

15 amps, 120 volts. Polarized two-slot
receptacie is common in homes built
hefore 1960: Slots are different sizes to

accept polarized plugs,

15 amps, 120 volts, Three-clot
grounded receptacie has two different
size slots and & U-shaped hole for
grounding. It s required in all new
wiring installations.

20 amps, 120 volts. This three-slot
grounded receptacle features a special
T-shaped slot. 1t is instailed for use with
large appliances or portable tools that
require 20 amps of current.

15 amps, 240 volts. This receptacle 30 amps, 120/240 volts. This 50 amps, 1207240 volts. This
iz used primanly for window air receptacla is usad for clothas drvars, receptacle is used for ranges. The
conditioners. It is available as a singla It provides high-woltage current for high-voltage current powers heating

unit or as half of a duplex receptacle
with the other half wired for 120 volts.

heating coils and 120-volt current £0 run
lights and timers.
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coils, and the 120-volt current runs
clocks and lights,



} Older Receptacles

Ider recepracles may look different from more

maodern types, but most will stay in good working
order. Follow these simple guidelines for evaluating or
replacing older receptacles:

*  Never replace an older receptacle with one of a
different voltage or higher amperage rating.

*  Any two-slot, unpolarized receptacle should be
replaced with a two-slot polarized receptacle.

*  [f no means of grounding is available al the
receptacle box, install a GFCI (page 457).

* [fin doubt, seek the advice of a qualified
electrician.

Mever alter the prongs of a plug to bt an older Unpolarized receptacles Surface-mounted
receptacle. Altering the prongs may remove the Nave slots that are the same receptacles were popular
grounding or polarizing features of the plug. length. M';'dem plug types In the 19405 and 19505 for

may not fit these receptacles. their ease of installation.
mMever modify the prongs of 8 Winng often ran in the back of
polarzed plug to fit the slots holiowed-out base moldings.
of an unpolarized receptacle.  Surface-mounted receptacles
are usually ungrounded.

Ceramic duplex receptacles were Twist-lock receptacles are designed Ceramic duplex receptacle has a

manufacturad in the 1930s. They are 0 be used with plugs that are inserad urnigue hourglass shape The receptacle

potarized but sngrounded, and they are and rotatad. A small tab on the end of shown above is rated for 250 volts but

wired for 120 volts, e of the prongs prevents the plug arly 5 amps, and would not be allwed
from being pullad from the receptacla. by today's electrical codes.
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| High-voltage Receptacles

H igh-voltage receptacles provide current to large
appliances like clothes dryers, ranges, water
heaters, and air conditioners. The slot conbiguration of
a high-voltage r-:'d.'t*p[;u.'h.‘ i prage 448) will fot accept a
plug rated for 120 valts,

.'II'II |'Ii"-_|:t'|-'h'|]||.?|=-_£[" rL"IL'(,'l]‘IqlL'I.I:: el I]'_' 'n'irL:f.l i]l 4
of two ways. In a standard high-voltage recepracle,
voltage is brought 1o the receptacle with two hot
wires, each carrying a maximum of 120 volts, No
white neutral wire is necessary, but 4 grounding wire
should be attached to the receptacle and to the metal
receptacle box. Conduit can also act as a ground from
the metal receptac

e hox back to the service |T|‘|m.'l.

A clothes drver or range also may require normal
current (a maximum of 120 volts) to run lights,
timers and clocks. IF so, a white neutral wire will he
attached to the I'L'L‘t'|‘.lii:|{_'|-£:. The appliance itself will
split the incoming current into a 120-volt circuit and a
Za0-volt circuit.

Repair or replace a high-voltage receptacle
using the lL"L'|1|1ir.|m':-i shown on pages 454 to 455,
It is important to identify and tag all wires on the
existing ruv;.'t.rpluuh' S0 0

14l 1 |'Iﬂ.' LR L&y |"_'L'['I ?Eul.[.,'l‘l.," "u'l-'i” |:l|:,:
properly wired.

Standard receptacle rated for 240 volts has two incoming
hat wires and no neutral wire, A grounding wire is pigtailed to
the receptacle and to the metal receptacie box.
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A receptacle rated for 120/240 volts has two incoming hot
wires, each carrying 120 voles, a white neutral wre, and a bare
copper grounding wire. Connections are made with setscrew
terminals at the back of the receptacle.

Hard

Setscrew
terminals

Red hot wire

White
neutral wire

Conduit

surface-mounted receptacle rated for 240 volts has a
hard plastic hox that can be installed on concrete or block
walls. Surface-mounted receptacles are often found in
basements and Ltility rooms



! childproof Receptacles & Other Accessories

hildproof your receptacles or adapt them for

Hi‘]f"ﬂi}]l LISEs h'n ;l[l[]il!ﬂ ff.'{‘l"P[:lL']l' ACCOSSOTIES,
Before installing an accessory, be sure to read the
manufacturer’s instructions.

Homeowners with small children should add
ir1n‘.’{|:ll.'r1h]'1.'n: L';1FTh OF COvVers 1o gl].ir[l ;Egjli‘l'l!'i[ -“.'L'i'i.ll:_:l” i||
electric shocks.

Plastic caps do not conduct electricity and are
virtually impossible for small children to remove. A
receptacle cover attaches directly to the receptacle
and fits over plugs, preventing the cords from
being removed.

Tamper resistant outlets are another way to prevent
shocks. Thermoplastic shutters seal the slots of the outlet
unless the two prongs of a plug are inserted at the same time,
effectively keeping foreign objects out, Use plastic caps (inset)
to protect standard outlets,

install more than two plugs Protect electronic equipment, such Recessed wall receptacle permits a
in a single duplex raceptacle by as a home computer or steren, with a plug-in clack ta be hung fiush against a
LISing & multi-outiet power strip, A surge protector. The sUrge protector wall surface

multi-autlet strip should have a built-in pravents any damage 10 sensitve winng

circuit breaker or fuse 1o protect or circuitry caused by sudden drops or

against overloads, SUrges in power,
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Grounding & Polarity

Fnr testing receptacles and other devices for power,
grounding, and polarity, neon circuit testers are
inexpensive and easy to use, But they are less sensitive
than auto-ranging multimeters. ln some cases, neon
testers won't detect the presence of lower voltage in
a circuit. This can lead you to believe that a circuit
is shut off when it is not—a dangerous mistake, The
small probes on a neon circuit tester also force you to
get too close to live terminals and wires. For a quick
check and confirmation, a neon circuit tester (or a
plug-in tester) is adequate, But for the most reliable
readings, buy and learn to use a multimeter.

The best multimeters are auto-ranging models
with a digital readout. Unlike manual multimeters,
auto-ranging models do not require vou o preset the
voltage range 1o get an accurate reading. Unlike neon
testers, multimeters may be used for a host of additional
diagnostic functions, such as festing [uses, mea SUFing
battery voltage, testing internal wiring in appliances, and
checking light fixtures to determine if they're functional.

" How to Use
a Plug-in Tester

Use a plug-in tester (o test a three-slot receptacle. With the
power on, insert the taster into the suspect outiet. The face of
the tester has three colorad lights that will light up in different
combinations, according to the outlet’s problem, A reference
chart is provided with tester, and many have a chart an the
tester itsalf
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| Testing Receptacles for Power,

_ Tools & Materials »

Multimeter

MNeon circuit tester
Plug-in tester
Screwdriver

Metal probes

. How to Test Quickly
for Power

Use a neon circuit tester for quick testing to verify that
power is not lowing to a receptacle before removing the
cover plate, Insart one probe in each slot of the receptacle, |f
the bulb does not glow, remove the cover plate toaccess the
receptacle and the screw terminals. Confirm that power is not
fiowing by testing tha terminals with a multimeter



" How to Test a Receptacle for Power

set the selector dial for
altermating-current woltage. PILE the
black probe tead intg tha common
jack on the multimeter fdabaled COM),
Flug the red probe lead into the
W-labeled jack

. How to Test
for Hot Wires

When a receptacle or switch is in
the middle of a circuit, it is difficult to tell
which wires are carnying current. Use

a multimater to check, With power off,
remove the receptacie and separate the
wiras, Restore power, Touch one probe
to the bare ground or the grounded
metal box and touch the other probe

to the end of each wire, The wire that
shows current on the meter is hot.

Insert the test ends of the probe
into the receptacle slots. |t does not
make a differance which probe goes
into which slot as long as they're in the
same receptacle. If power is present and
flowing normally, vou will see a voltage
reading (usually between 115 and 125
woltsh on the readout screen.

If the multimeter reads 0 or gves a
very low reading (less than 1 or 2 valis),
power is not present in the receptacie
and it is safe to remove the cover

plate and work on the fisture {although
it's always a good idea to confirm

yiour reading by touching the probes
directly to the screw terminals on

the receptacies),

I How to Test a Two-Slot Receptacle

for Grounding

Confirm that the receptacie has
power, Place one probe of a neon
testar or multimeter in the short (hot)
slat and the ather on the coverplate
screw (screw miust be unpainted). If the
tester shows current, the receptacle is
grounded, If the tester doasn't show
current, proceed o step 2

Place one probe in the long (neutral)
skot and the othar on the coverplate
screwy If the tester shows current, the
hot and neutral wires are reversad. If
naot, the bax is ungrounded
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| Repairing & Replacing Receptacles

th'e|‘11i!¢‘ic:ﬁ are easy to repair. Alter .-:|1L|tlin,c_-, aff
power to the receptacle circuit, remove the
R;"'I.'l"r]ilﬂl{" ﬂnl! iI'lZ'iI'.I'.:'L'E lil[," rL‘.L‘u|Jl;]l'It' rur ..Ir11_.' l:lh'l."i:“l].‘i.
problems such as a loose or broken connection, or
wire ends that are dinty or oxidized, Remember that a
problem at ane receptacle may affect other receptacles
in the same circuit. If the cause of a fanlly receptacle
is not readily apparent, test other receptacles in the
circuit for power.

When replacing a receptacle, check the amperape
rating of the circuit at the main service panel, and
buy a replacement receptacle with the correct
amperage rating

. How to Repair a Receptacle

When irmt.i”ing a4 new rl:'u:'¢:|‘.ll.'3('i¢e, :-||u-':'|:,'£ fes]
For grounding. Never install a three-slot receptacle
where no gﬂ)llmlil‘lg exists. [nstead, install a two-slot
polarized or GFCI receptacle.

Tools & Materials »

Clircuit tester

Serewdriver

Vacuum cleaner
(if needed)

Fine sandpaper
Antioxidant paste
Masking tape

(if needed)

464 =

Turn off power at tha main sanice
panel. Test the receptacke for power
with & neon circuit tester (page 452)
Test both ends of a duplex receptacle
Remaove the coverplate, using

a screwdriver,

Remove the mounting scraws that
hold the receptacle to the hox. Carefully
pull the receptacle from the baox. Take
care not to touch any bare wires
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Confirm that the power 1o the
receptacle is off (page 452, using a
neon circuit tester, IFwires are attached
10 both sets of screw terminals, test
baoth sets. The tester should not glow.

If it does, you must turn off the correct
circuit at the service panal



Tighten all connections, L:5ing a Check the box for dirt or dust and, Reinstall the receptacle, and twurn on

scresdriver. Take care not to overtighten if necessary, clean it with avacuum power at the main sarvice panel, Test

and strip the screws cleaner and narrow nozzle attachment the receptacle for power with a neon
circuit tester. If the receptacie does not
wiork, check other receptacles in the
circuit before making a replacement

- How to Replace a Receptacle

To replace a receptacle, repeat steps Disconnect all wires and remaove Replace the receptacle with one
1t0 3 on the opposite page. With the the receptacia, rated for the cofrect amperage and
power off, label each wire for its location voltage Replace coverplate, and turn
an the receptacle screw terminals, wsing an power Test receptacle with a neon
masking tape and a falt-tipped pan. Circuit taster ar multimeter,
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| Installing GFCI Receptacles

“he ground-Tault circuit-interrupter (GFCT) 2
receptacle protects against electrical shock caused Tools & Materials »
by a Faulty appliance, or a worn cord or plug. It senses
small changes in current flow and can shut off power Circuit tester Wire connectors
in as little as Yo of a second. Serewdriver Masking tape
GECEs are niow H.'J.|lIII{'L| in bathrooms, kitchens,
sarages, criwl SPaCes, unhnished basements, and
outdoor receptacle locations. Consult vour local codes
for any requirements regarding the installation of
GFCI receptacles. Most GFCls use standard screw
terminal connections, but some -have wire leads
and are attached with wire connectors. Because the
bady of a GFCI receptacle is larger than a standard
receptacle, small crowded electrical hoxes may need
to be replaced with more spacious boxes.

I |'|t' ':.:Ff.l [l:'{'{‘l.ll..ll Jt' may |]t.' W il'l.'lil 4] |JI'I.I'|I:'-|.'| l:i‘r'IE'l.

itself {single location), or it can be wired to protect all

receptacles, switches, and |iﬂ|1| fixtures from the GFCI g?g::l;.:mlnl; —
“Forward” to the end of the circuit (multiple locations), sCrew
Because the GFCH is so sensitive, it is most elfective
when wired to protect a single location. The more 0% grounding
| ECTEWS

I'!_'i'-!'l:IE.Il |.L"31. T ORI t||{ | IJI'-!ZIH“I.'lH. [fu- T !-»LIhL'l"l'llil'lll'

it is to “phantom tripping,” shutting off power because of

timy, pnormal Huctuations in current flow

Neutral
wires

Hot
wires

Grounding
wires

Receptacle ——
grounding
HCTEW

=  Box grounding
SCraeins

A GFCI wired for multiple-location protection (shown
from the back) has one set of hot and nevitral wiras
connectad to the LINE pair of scraw terminals, and the other
sat connected to the LOWD pair of screw terminals. & GFCI
receptacle connected for multipte-focation protection may be
wired only as a middle-of-run configuration
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. How to Install a GFCI for Single-location Protection

Shut off power to the receptacle Remove coverplate. Loosen mounting Disconnect all white neutral wires
at the main sarvice panel. Tast for screws, and gently pull receptacte from frirm the silver screw terminals of the
pawer with a nean circuit tester (page the bos_ Do nat touch wires. Confirm ald receptacle.

452). Be sure to check both halves of powwer 15 off with & circult tester,

the receptacle.

Pigtail all the white neutral wires Disconnect all black hot wires from If a grounding wire is available,
together and connact the pigtail to the the brass screw terminals of the old COMMECt it to the green grounding
terminal marked WHITE LINE on the receptacle. Pigtal these wires together, acrew terminal of the GFCL Maount
GFCIH{see photo on opposite page). and connect them to the terminal the GFCI in the receptacle box, and
miarked HOT LIME on the GFCL reattach the coverplate. Restore power,

and test the GFCI according to the
manufactiirer’s instructions.

|".|1||.l|]rj1rll_;|;: '|'|"r'|'il|g B 457



How to Install a GFCI for Multiple-location Protection

B
Use a map of your house circuits Turn off power to the corract circuit Remove the coverplate from tha
1o determine a focaton for your GFCIL at the main service panel. Test all the receptacle that will be replaced with the
Indicate all recaptacles that will be receptaclas in the clrcult wWith a neon GFCL Lodsen the mourting screws and
protacted by the GECI installation. circuit tester to make sure the power is genthy pull the receptacle from its box
Off. Always check both halves of each Take care not o touch any bare wires.
duplex receptacle Corfirr the power 15 Off with & neon

Circuit tester.

Disconnect all black hot wires. Carefully separate the hot When you have found the hot feed wire, tim off power
wires and position them so that the bare ends do not touch at the main service panel. Identify the feed wira by marking it
amything, Restore power to the circuit at the main service with masking tape.

panel. Daterming which black wire is the “feed” wine by testing
for hot wires. The feed wire brings power to the receptacle
fromm the service panel. Use caution: This is a "live™ wira test,
during wiich the power is turned on temporarity
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Disconnect the white neutral Disconnect the grounding wire from Connect the white feed wire 1o the

wires from the old receptacle. Identity the graunding screw terminal of the ald terminal marked WHITE LINE on the

the white feed wire and labal It with receptacle. Remove the old receptacle. GFCI. Connect the black feed wire to the
masking tape. Thewhite tfead ware will Connect the grounding wire ta the terminal marked HOT LINE on the GFCI,
be the ane that sharas the same cable grounding scraw terminal of the GFCL

as the black fead wire.

Connect the other white neutral wire Connect the other black hot wire Carefully tuck all wires into the
to the terminal marked WHITE LOAD on tx the terminal marked HOT LOAD on receptacle box, Mount the GFCH i the
the GFCI the GFCIL bow and attach the covarplate, Turn on

powver i the circuit at the main senvice
panel. Test the GFClaccording to the
manufacturer's instructions
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_.""I- n average wall switch is turmed on and off more
f~Athan 1,000 times each year. Because switches
receive constant use, wire connections can loosen and
switch parts gradually wear out, If a switch no longer
operates smoothly, it must be repaired or replaced.
[he methods for repairing or replacing a switch
Vi 4.'|ig_{|1|h,', cig'pq_'nriillg on the switeh type and its
location along an electrical circuit. When working on
a switch, use the photographs on pages 448 to 449 to
il.|{'[1[i|':. VOLIT SW itch tvpe and its wiring LI..II"II:I}"LII.':I.I ion.

Individual switch styles may vary from manufacturer to

manufacturer, but the hasic switch Iypes are une ersal,
It is possible to replace most ordinary wall

switches with a specialty switch, like a timer switch

or an electronic switch. When installing a specialty

switch, make sure it is compatible with the wiring

configuration of the switch biox

Tools & Materials »

Common Cable Problems
(pages 433 to 435)

Checking Wire Connections
[pages 435 to 436)

Inspecting Receptacles & Switches
Ipages 442 to 443)

B | Common Wall-switch Problems

Switch leg

Screw
terminals

Hot wire

Typical wall switch has a movable metal arm that opens
and closes the electrical circuit. Whean the switch is O, the
arm complatas the circuit-and power flows betwaan the scraw
terminals and through the black hot wire to the light fixtire
When the switch is OFF the-arm lits away to interrupt the
circuit, and no paower flaws. Switch probiems can ocour if the
screny terminals are nat tieht or it the metal arm inside the
Switch wears cut.

Rotary snap switches are found in
many Installations completed betwesn
1900 and 1920, Handla is twisted
clockwise to turn Ight on and off. The
switch s enchosed in a ceramic housing.

Push-button switches were widely
used from 1920 until about 1940, Mary

Switches of tis type are still In operation.

Reproductions of this swatch type are
available for restoration projects.
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Toggle switches were introduced

I the 19305, This early design has a
switch mechanism that 15 mounted in &
ceramic housing seated with a layer of
Insulabing paper.



Problem Repair

Fuse burns ouf or circoit breker trips when the swtch 1. Tighten ony loose wire connections on switch (popes 474 to 475).

ix furnad on. 2. Mowe lomps or plugin applionces to othar circuits fo pravent overloods.
3. Tast switch, oad reploce, If neaded (pages 474 10 475)

. Repair or reploce foulty fixture (poges 480 1o 4991 or foulty opplionce

. Reploce burmed-out Bghthuéh,

. Check for bawn fuse or tipped dacuit breaker to moke sure drout is operating {poge 425).

Check far loose wite connactions an switch (pages 474 1o 475]

Test switch, ond replocs, if needad (poges 474 1o 475).

. Repair or reploce light fochere {poges 480 fo 49%) or opplionce.

Tighten lightbull in the sorket

. Check for loose wire connections on swilch (poges 474 to 475).

Light fichuse or permanenthy instolled opplionce
doees not wotk.

legll:l fiatuee [.lilkal'i..

Exp Pl m=d | CRFY olee Al bol = ol

. Check for lnase wire connections on switch {pages 474 to 475
2. Test switch, ond reploce, if needed (poges 480 to 499).
3. Mivve lamps or epplionces ta ofhar circuits fo reduce demand,

Switch huzzes o is warm fo the touch,

Switch lover does not stoy in position. Reploce worn-out switch (poges 474 to 475).

Toggle switches were improved Mercury switches became comman in Electronic motion-sensor switch
during the 19505, and are now the most the early 159605, They conduct electrical has an infrared eye that senses
commonly used type. This switch type current by means of a sealed wial of Movement and automatically turns on
was the first to use a sealed plasbc Mercury. Athaugh more expensive than lights wihen a person entars a rocm,
housing that protects the inner switch other types, mercuny switches are dur- Motlon-sensor switches can provide
mechanism from dust and mossture alde: some are guaranteed for 50 years. added security against intniders.
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I | wall-switch Basics

all switches arve available in three gﬁ:n{:nﬂ Lypes.
To repair or replace a switch, it is important to
ilentify its type.

Single-pole switches are used to control a set of
lights from one Jocation, Three-way switches are used
to control a set of lights from twao different locations
and are always installed in pairs, Four-way switches are
used in combination with a pair of three-way switches
to control a set of lights from three or more locations.

Identify switch types by counting the screw
terminals. Single-pole switches have two screw
terminals, three-way switches have three screw
terminals, and four-way switches have four.

Underwriters
Laboratories (UL)
approved

(e
el el —
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Mote: Position of the screw
terminals on switch may vary,
depending on manufacturer

Most switches include a gruullding SOTEW
terminal, which is identified by its green color,

When l't'.|‘=JaL'i|rg a switch, choose a new switch
that has the same number of screw terminals as
ll]{\' “Id ] ) 140 -r}ll' |[H..,':|.li|:,H'| Uf 1|-||;" SUNCWS TN IITU
switch body varies, depending on the manufacturer,
but these differences will not affect the
switch operation.

Whenever possible, connect switches using the
screw terminals rather than push-in fittings. Some
specialty switches [pages 468 to 469) have wire leads
instead of screw terminals. They are connected 1o
circuit wires with wire connectors,

A wall switch is connacted to circurt
wires with screw terminals or with push-in
fittings on the back of the switch_ A switch
may have a stamped strip gauge that
indicates how much insulation must be
. stripped from the clreuit wires to make
the connections

The switch body (s attached toa

metal mounting strap that allows it to

be mounted in an electrical box, several
rating stamps are found on the strap and
on the back of the switch. The abbreviation
UL or UND. LAB. INC. LIST means that the
switch meets the safety standards of the
Underwriters Laboratories Switches also
are stamped with maximum voltage and
amperage ratings. Standard wall switches
are rated 154, 1200 Voltage ratings of
110, 120, and 125 are considered to be
identical for purposes of identification.
For standard wall switch
installations, choose a switch that has a
wire gauge rating of #12 or #14. For wire
systemns with solid-core copper winng,
use only switches marked COPPER of

CU. For aluminum wiring {page 432), use
only switches marked CO/ALR. Switches
marked AL/CU can no longer be used with
aluminum wiring, according to the MNational
Electrical Code.



! single-pole Wall Switches

A.&ingle-pc)lu switch is the most common type of
wall switch. It has ON-OFF markings on the
switch lever and 15 used to control a set of lights,

an :||.:r|1|1.'ir'|{{'. or i I‘m't.'pl.t]{lq: frorm a .-ii:ngh.* location.

A single-pole switch has two screw terminals and a
gmuni.ling serew, When in&;[u”ing i ﬁinglc-;nﬂ(‘ switch,
check to male sure the ON marking shows when the
switch lever is in the up position,

In a correctly wired single-pole switch, a hot
circuit wire is attached to cach serew terminal.
However, the color and number of wires inside the
switch box will vary, depending on the location of the
switch along the electrical circuit.

If two cables enter the box, then the switch lies in
the middle of the circuit. In this installation, bath of
the hot wires attached o the switch are black,

If anly one cable enters the box, then the switch
lies at the end of the circuit. In this installation
{sometimes called a switch loop), one of the hot wires
is black, but the other hot wire usually is white. A white
hat wire sometimes is coded with black Lape oF paint,

} Typical Single-pole Switch Installations

Neutral wires

Two cables enter the box when a switch is located in

the middle of a circuit, Each cable has a white and a black
insulated wire, phus a bare copper grounding wire, The Dlack
wires are hot and are connectad to the scraw terminals on the
switch, The wihite wires are neutral and are joined together with
a wirg connecton Grounding wines are pigtailad o the switch,

One cable enters the box when a switch is located at the
end of a circuit, The cable has a white and & black insulated
wire, plus a bare copper grounding wire, In this installation,
both of the insulated wires ame hot, The white wire may be
labeled with black tape or paint to identify it as a hot wire, The
grounding wing is connected to the switch grounding screw
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} Three-way Wall Switches

hree-way switches have three screw terminals

and do not have ON-OFF markings. Three-way
switches are always installed in pairs and are used to
control a set of |ig|'11h [ram two locations.

One of the screw terminals on a three-way switch
is darker than the others. This screw is the common
screw terminal. The position of the common screw
terminal on the switch hud}-' IMEY Viry, d{'pl.'ndfng on
the manufacturer. Belore disconnecting a three-way
switch, always label the wire that is connected to the
comman screw terminal, It must be reconnected to
the common screw terminal on the new switch.

The two lighter-colored screw terminals on
a three-way switch are called the traveler screw
terminals. The traveler terminals are interchangeable,
s there 15 no need to label the wires attached to them.

Because three-way switches are installed in
pairs, it sometimes is ditheult to determine which of
the switches is causing a problem. The switch that
receives greater use is more likely to fail, but vou may
need to inspect both switches to find the source of
the problem.

! Typical Three-way Switch Installations

Two cables enter the box if the switch ligs in the middie

of a circuit. One cable has two wires, plus a bare copper
grounding wire; the ather cable has three wires, plus a ground.
The black wire from the two-wire cable is connected to the
dark, comman scresy terminal. The red and black wires from
the three-wire cable are connacted to the traveler scraw
terminals. The white neutral wires are joingd together with a
wire connector, and the grounding wires are pigtailed to the
grounded metal box
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One cable enters the box if the switch lles at the end of
the circuit. The cable has a black wire, red wire, and white
wire, plus a bare copper grounding wire, The black wire

must be connected to the common screw t2rminal, which s
darker than the other two screw terminals. The white and red
wires are connected tothe two traveler Scraw tarminals. The
white wire 15 taped to indicate that it is hot. The bare copper
grounding wire is connectad to the grounded metal box.



J Four-way wall Switches

F-:ur-u‘n}' switches have four screw terminals and do
1ol Il:l'-{" {}N -(}l-l ||.|:||'L.i=|§!_5-i. Fulll‘-n.!j.' 5‘I'|i1{-}.ll1:";
are always installed between a pair of three-way
switches. This switch combination makes it |:lﬂhhi|:||['
to contral a set of lights from three or more locations.
I:lill.ll'-'n'h'ﬂ' .‘i-'l."r“l.'El["H dAre COImiman in h['lllll:,':‘i H'IIL'rI.‘

large rooms contain multiple living areas, such as a
kitchen opening into a dining room. Switch proh

CIns
in a four-way installation can be caused by loose
connections or worn parts in a four-way switch or in
one of the three-way switches {Facing page).

In a typical installation, there will be a pair of
three-way cables that enter the box for the four-way
switch, With most switches, the white and red wires
from one cable should be attached to the hoteom or
top pair of screw terminals, and the white and red
wires from the other ca

hle should be attached to the
remaining pair of screw terminals. However, not all
:‘i'.'l.i!(.'l'l{"f\ Ale? l'n!ﬂigul‘["d ||"||.‘ SHITEE W HAS ;Il'illt W il‘ilig_'
configurations in the box may vary, so always study the

wiring diagram that comes with the switch.

ITypit:aI Four-way Switch Installation

Four wires are connected to a four-way switch. The red
and white wires from one cable are attached to the top pair of
screw terminals, while the red and white wires from the other
cabie are-attached ta the battom screw terminals,

Switch variation: Some four-way switches have a wiring
guide stamped on the back to help simplify installation. For the
gwitch shown above, one pair of color-matched circuit wiras
will be connected to the screw terminals marked LINE 1, while
the other pair of wires will be attached ko the screw terminals
marked LINE 2
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| Double Switches

double switch has two switch levers in a single
|'mu.ﬁ"mg. It is used to control two |ig|1| fixtures or
appliances from the same switch box.

In mast insta

powered by the same circuit, In these single-circuit

installations, three wires are connected to the double
switch. One wire, called the “feed” wire, supplies
[:I“H'L"r 14} !"11 |'| ]I.Il".'{"j “ll 1|'H_' ."-i".'l.'il{'l'l. I.Ill"ll;,"' "t]“_'r 'l'I.il'(_"i
carry power out to the individual light fixtures
or appliances.

In rare installations, each half of the switch
is powered by a separate circuit, In these
separate-circuilt installations, Four wires are
connected to the switch, and the metal connecting
tab joining two of the screw terminals is removed
{photo below)

separate-circuit wiring: Four black wires are attached to the switch, Feed wires
fram the power source are attached to the side of switch that has a connecting tab,
and the connacting tab iz remaved (photo, right), Wires carrying power from the
switch to light fixtures or appliances are connected to the side of the switch that
does not have a connecting tab. White neutral wires are connected together with a
wira connechor
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fations, hath halves of the switch are

Single-circuit wiring: Three black wires are attached 1o the
switch. The black feed wire Dringing power into the box is
connected to the side of the switch that has a connecting tab
The wires carmying power out to the light fixiures or appliances
are connected to the sida of the switch that does not hawve

a connecting tab, The white neutral wires are connectad
togather with a wire connactor,

Connecting tab

Remove the connecting tab on

a double switch when wired ina
separate-circuit instaflation. The tab can
be removed with neediencse pliers or
a screwdriver,



| Pilot-light Switches

pilot-light switch has a buile-in bulb that glows
“-'E'll:"li |.:H'J'l.'|'{'|' H”'l.'l.‘; IJIl'l]”ﬂl'l II'".' h\'l'i[l']l Ly i ||,'-_Fh‘
fixture or appliance. Pilot-light switches often are

installed For convenience il a light fixture or appliance
cannot be seen [rom the switch location. Basement
lizhis, garage lights, and attic exhaust Lans frrqllt'nl[}'
are controlled by pilot-light switches.

A ]‘.li|HI-|iHE1I swilch recuires o neutral wire
connection. A switch box that contains a single
two-wire cable has only hot wires and cannot be htted
with a pilot-light switch.

| switch/receptacles

."1'|, 5% ik‘l1.-"|‘L‘l;_‘('|:ll.]L'|{' L'['ll'l'll'lil'll'h. i | Hr[Hll'll:lL"LI H:L‘L'Phu_'h;‘
with a single-pole wall switch. [n a room that does not
have enough wall receptacles, electrical service can
be improved by replacing a single-pole switch with a
switch/receplacle.

A switchireceptacle requires a neutral wire
connection. A switch box that contains a single
two-wire cable has only hot wires and cannot be fireed
with a switchfreceptacle.

A switch/receptacle can be installed in one
of two ways. In the most common installations,
the J'L'L"L'|'fll=IL'IL' is hot even when the switch is off
{photo, right),

In rare installations, a sw iich.-"l'L*t.'t'|‘.l1.'!1.'tr.‘. is wired
so the receptacle is hot only when the switch is
on. In this installation, the hot wires are reversed,
so that the feed wire is attached to the brass screw
terminal on the side of the switch that does not have a

connecting tah

Pilot-light switch wiring: Three wires are connected to the
switch. One black wire is the feed wire that brings power into
the bow. It is connectad to the brass screw terminal an the
gidle of the switch that does not have a connacting tab, The

W hite nautral wires are pigtalled to the sliver screw terminal.
Black wire carmying power out to lgnt fixture or appliance is
connected to sCrew terminal on side of the switch that has a
connecting tab.

Switch/receptacle wiring: Threa wires are connectad 1o the
switch/receptacle One of the hot wires is the feed wire that
brings power into tha bow, It is connected to the side of the
switch that has a connecting tab. The other hot wire carries
poweer out to the light fixture or appliance it is connected o
the brass screw terminal on the side that does not have &

connecting tab. The white neutral wire is pigtailed to the silver
screny terminal. The grounding wires must be pigtailed to the
gresn grounding screve on the switch/receptacle and to the
grounded metal box.
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| Specialty Switches

ler hguse Py have several types af H]!ll:‘.':,'iilh'!.'
switches, Dimmer switches {pages 478 to 479)
are wsed rrL'q:I:'an'g.-' to control light intensity in dining
and recreation areas. Timer switches and tme-delay
switches (below) are used to control light fistures
and exhaust fans automatically. Electronic switches
(Facing puge) provide added convenience and home
security, and are easy to install. Electranic switches
are durable, and they rarely need repair,

Most specialty switches have preattached wire
leads instead of screw terminals and are connected to

J Timer Switches

Timer switches have an electrically powered
control dial that can be set to turn lishts on and off
automatically once each day. They are commonly used
to control outdoor light fixtures

-rjnl.l'.']' H“‘itt:l]i‘ﬁ- |‘|-"i".'l:! [IH'("I.' |J|'{":'|[l¢!':.'|\|l'L| wire !\'.!..“J.'H.
The black wire lead is connected to the hot Feed wire
.|I'|a]| hTi]lg}i FH]VI‘.'I' inko ll'l'.' li['ll.., ?lr'l[l 1I"H." H."I:I ||.";|LI 1%
connected to the wire carrving power out to the light

hxture. The remaining wire

ead is the neutral lead.
It must be connected to any neutral circuit wires, A
.*;u-iu'h In:n. '|h.1|l, (_'l}lLl.Iir'lH mﬂj.' one |;'¢||1.|-:; ||.au-; el r;;||
wires. so it cannot be fitted with a timer switch.

After a power failure, the dial ona timer switch
must be reset to the proper time.

! Time-delay Switches

A [iln{'-ch'l:]j.' switch has a H]:r]'ug—dril.'r'n dial that is
wound by hand, The dial can be set to turn off a light
Tivture after a r.|t.~|u}' ranging from | to 60 minutes,
Time-delay switches often are used for exhaust fans,
|3IH| |'|rl:d:|rr1 vienl |‘Hn3. gil.Ll I"H.,"Jl |.;i||'||:|5.

[he black wire leads on the switch are connected
to the hot circuit wires, If the switch box contains
white neutral wires, these are connected together with
awire connector, The bare copper grounding wires are
pigtailed to the grounded metal box.

A time-delay switch needs no neutral wire
connection, so it can be fitted in a switch box that
contains either one or two cah

(N
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circuit wires with wire connectors. Some motor-criven
timer switches require a neutral wire connection and
L'i'lf'lll[ll hl:" |-|i."i|a'|||l."l] i‘l'l H"u'l.'i[l','lll hl.].\L":\ Ih:l[ |'|j|"|"' l]l'll:lr e
cable with two hot wires.

iil i f‘il:l{:l.'i..:lll,:p !\“'ilL‘h I"‘\ nol |:||Jl_'r;|tin1-7', L‘LI-rn.'L‘I|1I.', :|.'"|.|
may be able to test it with a continuity tester. Timer
switches and time-delay switches can be teste
continuity, but dimmer switches cannot be tested.

[or

With electronic switches, the manual switch can
be tested for continuity, but the automatic features

cannot be tested.




] Automatic Switches

Anautomatic switch uses a narrow infrared beam to
detect movement. When a hand passes within a few
inches of the beam. an electronic signal turns the
switch on or off. Some automatic switches have a
manual dimming feature.

Automatic switches can be installed wherever
a standard single-pole switch is used. Automatic
switches are E!HF'FL'l"i.'!”]. convenient for children and
persons with disabilities,

Automatic switches require no neutral wire
connections, For this reason, an automatic switch
can he installed in a switch box containing cither
one or two cables. The wire leads on the switch are

connected 1o hot circuil wires with wire connectors.

I Motion-sensor Security Switches

A maotion-sensor switch uses a wide-angle infrared
|:I(_:.|l|'|'| I ii'_'l,t"l;_'l M me nl over a Iglrj-_l;l._" Al .tnﬂl Lurns
on a light fixture avtomatically. A time-delay feature
turns ofl lights after movement stops.

Maost motion-sensor switches have an override
feature that allows the switch to be operated
manually. Better switches include an adjustable
sensitivity control and a variable time-delay
shutoff control.

Muotion-sensor switches require no neutral wire
connections. They can be installed in switch boxes
containing either one or two cables, The wire leads on
the switch are connected 1o hot circuit wires,

J Programmable Switches

Programmuable switches have digital controls and can
provide four on-off cvcles each day. They frequently
are used to provide security when a homeowner is
absent. Law enforcement experts say that programmed
lighting is a proven crime deterrent, For best protection,
programmable switches should be set to a random
an-off pattern,

Programmable switches require no neutral wire

connections. They can be installed in switch boxes
containing either one or two cables. The wire leads
on the switch are connected to hot circuit wires with

wire connectors.
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I | Testing Switches for Continuity

o)

Low-voltage
bulh

Continuity tester uses battery-generatad current to test the
matal pathways running through switches and other alectrical
fixtures. Always "test” the tester before use. Touch the tester
clip to the metal probe, The tester should glow. If not, then the
battery or lightbulb is dead and must ba replaced
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switch that does not work properly may have
\worn or broken internal parts. Test for internal
wear with a batterv-operated continuity tester. The
continuity tester detects any break in the metal
|J~|I|m.|1 inside the switch, Replace the switch il the
LI.IIHi:I'I.l:iL:« tester shows the switch to he 1".1|E|l5..
Mever use a continuity tester on wires that micht
carry live current. Always shut off the power and
disconnect the switch before testing for continuity
Some specialty switches, like dimmers, cannot
be tested for continuity. Electronic switches can be
tested for manual aperation using a continuity tester,

but the automatic operation of these switches cannot

he tested.

Tools & Materials »

Clontinuity tester

How to Test a Single-pole
Wall Switch

Attach clip of tester to one of the screw terminals, Touch
the tester probe to the other screw terminal, Flip switch lever
from ON to OFF If switch is good, tester glows when lever is

0N, bt not when OFF



How to Test a Three-way Wall Switch

Traveler screw
terminals

Common screw
terminal

_0

Attach tester clip to the dark common screw terminal, Touch
the tester probe to one of the traveler screw terminals, and flip
swikch lever back and forth. IF switch is good, the tester should
glow when the lever is in one position, but not both

F_

Touch probe to the other traveler screw terminal, and
flip the switch lever back and forth. If switch is good, the tester
will glow only when the switch lever is in the position opposita
from the positive test in step 1

How to Test a Four-way Wall Switch

Test switch by touching probe and clip of continuity
tester to each pair of screw terminals (A-B, C-0y A-D, B-C, A-C,

B

Tha st should show continuous pathways betwaen
o different pairs of screw terminals. Flip lever to opposite
pasition, and repeat test, Test shauld show continuous
pathways batween two differant pairs of screw terminals

If switch is good, test will show a total of four continuous
pathways between screw terminals—owg pathways for
gach lever position, If not, then switch is faulty and must

be replaced. (The arrangament of the pathways may differ,
lepending on the switch manufacturer, The photo above
shows the three possible pathway arrangements.)
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How to Test a Pilot-light Switch

Test pilot light by flipping the switch lever wo the ON position. Test the switch by disconnecting the unit, With the switch
Check fo see i the lght fixture or appliance is working. if the lever in the ON position, attach the testar clip 1o the top screw
pilat light does not glow even though the switch operates the terminal on one side of the switch. Touch tester probe to top
Hight fixture or applance, then the pilot ght 15 defective and sCrew terminal on opposite side of the switch. iF switch 15

the unit must be replaced. e, tester will 2l wihan switch s 0N, but not when OFF

How to Test a Timer Switch

Attach the tester clip to the red wire lead on the timer Rotate the dial clockwise until the GFF tab passes the
switch, and touch the tester probe to the black hot lead, Rotate arrowy marker, Tester should not glow, IT it does, the switch is
the timer dial clockwise until the ON tab passes the amrow faulty and must be replaced

marker. Tester should glow, ITIE does not, the switch is faulty
and must ba replaced,
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How to Test
Switch/receptacle

How to Test a
Double Switch

How to Test a
Time-delay Switch

Attach tester clip o one of the

1op screw terminals. Touch the tester
probe Y ferminal an

the asite 5 Flip the switch lever
froem OM to OFF position. If AviItch
15 working correcthy, the tester will glow
SWILCH lever |s OGN, but not

wihen OFF

Test each half of switch by attaching
the tester clip 1o one screw terminal
and touching the prabe to the opposibe
side, Flip swatch lever from OM 1o
OFF pasihon. I switch s good, tes
#hows when the switch lever 15 0N, but
not when OFF Repeaat test with the
remaining pair of scraw terminals. if
either half tasts faulyy replace the unit.

Attach tester clip to one of the wire
gads, and touch the
0 the other lead. Set the tmer tor

a few minutes. If swibch 1S working
correctly, the tester will 2low until the
tirme expires.

How to Test Manual Operation of Electronic Switches

Manual
switch
lever

Automatic switch: Attach tha tester
clip to a black wire lead, and touch the
tester probe to the other black lead. Flip
the manual switch lever from OM 1o OFF
position, If switch is working correctly,
tester will glow when the switch lever is
M, but not when OFF,

Manual
switch
lever

Programmable switch: Attach tha
tester clip to-a wire lead, and touch
the tester probe 10 the other lead. Flip
the manuwal switch from OM 1o

JUETET
switch
lever

Motion-sensor switch: Attach the
tester clip to & wire lead, and touch
the tester probe to the other lead, Flip
the manual sv 1 leviar from OM to

correctly, the tester will glow when the
switch levar is ON, but not when OFF
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I Fixing & Replacing Wall Switches

I\ A ost switeh problems ave caused by loose wire

V | connections. If a fuse blows or a circuit breaker Tools & Materials »

'|I'1.|ZI.‘-G Wk |It'|1 il ‘i'l\.il‘.'h i |l||'|'|t'l| 0o, l(HJht' WiITe Mmiay |le:'

touching the metal box. Loose wires also can cause Screwdriver Antioxidant paste

switches 1o overhieat or buzz Clircuit tester itor aluminum
Switches sometimes fail because internal parts Continuity tester wiring!

wear out, To cheek Tor wear, the switch must be Combination tool Masking tape

removed entirely and tested for continuity (pages 470 Fine sandpapes

to 4710, If the continuity test shows the switch is
fauley, replace it.

How to Fix or Replace a Single-pole Wall Switch

Turn off the power to the switch at
the main service panel, then remove the
switch coverplate.

Remove the mounting screws holding
the switch to the electrical bax. Holding
the mounting straps carefully, pull the
switch from the box. Be careful notto
touch any bare Wires or Screw terminals
until the switch has been tested for power,
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Test for power by touching ona

probe of the nean Circuit tesker ta the
grounded metal bax or to the bare
copper grounding wire, and touching
ather probe to each screw terminal
Tester should not glow: I it does, there
is 5till power entering the box Return to
senvice panal, and twm off correct cincuit

Clean the bare copper wires with
fine sandpaper if they appear darkenad
or dirty. If wires are aluminur, apply
an antioxidant paste before connecting

the wires,

T wk
Disconnect the circuit wires and
remave the switch. Test the switch for
continuity, and by a replacement if the
switch is faulty IF circuit wires are too
chort, iengthen them by adding pigtail
Wires (page 438)

Connect the wires to the screw

terminals on the switch, Tighten the
screws firmily, but do nat overtighten.
Owvertightening may strip the

sCresw threads,

If wires are broken or nicked,
clip off damaged portion, Using a
combination tool, Strip wires 5o there
< about %" of bare wire at the end of
aach wira

Remount the switch, carefully
tucking the wires inside the box:
Reattach the switch coverplate, and turn
or the power to the switch at the main
senvice panel,

Flwmbing & Wirirg

475



How to Fix or Replace a Three-way Wall Switch

Turn off the power to the switch at the mamn senace
panel, then ramave the switch coverplate and mounting
screws. Holding the mounting strap carefully, pull the switch
fravm the box. Be careful not to touch the bare wires or screw
terminals urtil they have been testad for

Common scre
terminal

Locate dark common screw
terminal, and use masking tape to

label the “commaon” wire attached to it
Disconnect wires and remove switch,
Test switch for continuity (pages 470 to
471). I it tests faulty, buy a replacement
Inspect wires for nicks and scratchas,

If necessany, clip damaged wires and
strip tham

IOV,

carract circuit.

Common Screw
terminal

Connect the common wire 1o the
dark comman screvy termminal on the
switch. On most threa-way switchas the
common screw terminal is black, Or it
may be labated with the word COMBMON
stamped on the back of the switch

I the switch has a grounding screw,
connact it to the circuit grounding wires
with a pigtail
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Test for power by touching cne probe of the neon circuit
tester to the grounded metal box or to the Dare copper
arounding wire, and touching the ather probe to aach scraw
terminal. Tester should not glow. 1T it does, there S still power
antering the box. Retirm 1o the senvice panel, and tum off the

Connect the remaining two circuit
wires to the screw terminals. These
wirgs are interchangaabla and can ba
connected o either screw terminal,
Carafully tuck the wires inte the box
ramount tha switch, and attach tha
coverplate, Tum on the power at the
main service panel



How to Fix or Replace a Four-way Wall Switch

Turn off the power to the switch at the main service panal,
then remove the switch coverplate and mounting screws
Hakding the maunting strap carefully, pull the switch from the

box. Be careful not to touch any bare wires or screw tarminals

until they hawe been tesied for power.

Disconnect the wires and inspact
them for nicks and scratches. If
necessany, clip damaged wires and strip
them, Test the switch for continuity
(pages 471 to 472). Buy a replacameant if
the switch tests faulty

Test for power by touching one probe of the neon circuit
tester to the grounded metal box or bare copper grounding
wire, and touching the other probe to each of the screw
terminals. Tester shoukd not glow, IF it does, there 15 still power
antering the box. Return to the service panel, and turn off the
correct circuit,

Connect two wires from ona Attach remaining wires (o tha
incoming cabla to the top set of ather sat of screw terminals. Figtail

screw terminals

the grounding wires to the grounding
scraw, Carefully tuck the wines inside
the switch box, then remaount the switch
and coverplate. Turn on power at main
service panal.
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| Installing Dimmer Switches

478

dimmer switch makes it |:n|-."1i5|:|1' 1o vary the
Abrightness of a light fixture, Dimmers are

often installed in dining rooms, recreation areas,

i

or hedrooms

Any standard single-pole switch can be replaced
with a dimmer, as long as the switch box is of
.Liclq'n:!u.au' sige, Dimmer switches have larger bodies

than standard switches. They also generate a small

damoinl I'bl" |'|L'.I| ||'|4||_ mulst IIII:-i‘ii]‘.'._I[L'. I"-I!!IF |!1IL"-H_' g sans,

ditnmers should not be installed in undersized
electrical hoxes or in boxes that are crowded with
circuit wires. Always follow the manufacturer’s
spectheations lor mstallation

In lighting configurations that use three-way
switches (page 462, replace the standard
switches with spec ial three Wiy dimmers. If
replacing both the switches with dimmers, buy a
packaged pair of three-way dimmers designed to
work together,

Dimmer switches are available in several sivles
[photo, left). All types have wire leads instead of
serew terminals, and they are conpected 1o circuil
wires using wire connectors. Some types have a

arecn grounding lead that should be connected

to the grounded metal box or to the hare COpper

grmrndlng WIS,

Tools & Materials »

Screwdriver
Clircuit tester
Meedlenose pliers
Wire connectors
Masking tape
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Toggle-type dimmer
resambles standard
switches. Teggle
dimmers are available
in both single-pole and
way d

Dial-type dimmer is
the most common
style. Rotating the
dial changes the

light intensity.

Blide-action dimmer has

an illumin f that

makes the switch easy to
locate in the dark

Automatic dimmer has
an electronic sensor
that adjusts the light

fixture to compensate

for the changing

levals of natural
light. An antomatic
dimmer also can be
operated manually.




How to Install a Dimmer Switch

Turn off power to switch at the
main service panal, then remove the
coverplate and mounting screws.
Halding the mounting straps carefully,
pull switch from the box. Be careful not
10 touch Dare wires o screw ferminals
until they have been tested for power

Test for power by touching one
probe of nean circuit tester o the
erounded meal box or to the bare
copper grounding wires, and touching
other probe to each scraw terminal.
Tester should not glow: If it does, there
1550l power entenng the Lox. Retum
to the service panal and tum off the
correct Circuit.

Hot circuit wires

If replacing an old dimmer, test

for pawer by touching one probe of
circuit tester o the grounded metal box
or bare copper grounding wires, and
nserting the other probe INto each wire
connector, Tester should not glow, If it
daes, thera is still power entering the
bax. Retum 1o the service panel, and
turn off the corect clreuit.

Disconnect the circuit wires and
remove the switch, Straighten the circuit
wires, and clip the ends, leaving about
1" of the hare wire end exposed,

Connect the wire leads on the
dimmer switch to the circuit wires, using
wire connectors. The switch leads are
interchangeatde and can be attachad o
githar of the two circuit wires

Three-way dimmer has an additional
wire kead, This “common” lead is
connected to the commaon cirguit wire,
When replacing a standard threg-way
switch with a dimmer, the comman circuit
wire is attached to the darkest screvw
tarminal on the old switch.
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Light Fixtures

JIR'ﬂl'ldl.'.‘!-L'['HI ||HI|:| H:‘i“.ll'('?; el i‘l"u:l(,,'l"ll._"[l i!["l'”'lq,ll'll'r'l[!'!f
to ceilings or walls, They include wall-hung sconces,
ceiling-hung globe fixtures, recessed light fixtures, and
chandeliers. Most incandescent light fixtures are easy
to repair, using basic tools and inexpensive parts,

If a light fixture fails, always make sure the
lightbulb is screwed in tightly and is not burned out.
A fauly lightbulb is the most common cause of light
fcture failure. IF the light hixture is controlled by a
wall switch, also check the switch as a possible source
of problems,

Light Axtures can fail because the sockets or

built-in switches wear out. Some hixtures have sockets
and switches that can be removed for minor repairs.
These parts are held to the base of the Axture with
maounting screws or clips. Other fivtures have sockers
and switches that are joined permanently to the base,
"I li||‘| l}l![;‘ '|:lr H?dl.ll'l:: I‘.i'lilh-.. F}lln'|1i|5[' -“'H.I i‘l'l.‘!-[i'l” o TTEAW
light fixture.

E:’;Il'l'l:ll-_‘ri"' (] |ig|‘|| {i:\lllll".‘i l;lﬁl:_'l'l OCCLrs hl:,"l:,'.lllﬁl:‘
homeowners install lightbulbe with wattage ratings
that are too high, Prevent overheating and light fixture
failures by using only lightbulbs that match the
wallage ratings printed on the hxtures,

lechniques for repairing Huorescent lights are
different from those for incandescent lights. Refer o
pages 494 to 497 1o repair or replace a fluorescent
light hxture,

Tools & Materials »

Circuit tester Combination tool
Screwdriver

{._;-II'II'IIII'!II.]II.'_'.-' tester

H::|:|.'u;v|nur1|: parts,
as needed
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| Repairing & Replacing Incandescent

Electrical
box

Metal
braces

Grounding
wire

Neutral wire

Mounting
* strap
Grounding ™~ |
sCTEW
Mounting
\ SCTeawWs
Fixture
base
Brass
SCTEwW
Bockat terminal
{cataway)
—— Shade

In a typical incandescent light fixture, a black hot wire

is connected 1o a brass screw terminal on the socket, Fower
fiows to a small tab at the bottom of the metal socket and
through a metal filament inside the bull. The power haats the
filamant and causes it to glow. The current then fiows through
the threaded portion of the socket and through the white
nautral wire Back to the main service panal,



Electrical
box
\

Hot wira e

/ Neutral wire

.

Mounting
BCTEWE

Problem

Before 1959, incandascent lignt fixturas
(shown cut away) often were mounted
directly toan electrical box or to plaster
lath. Electrical codes now require that
fixtures be attached to mounting straps
that are anchored to the electrical

boxes (page 484), If you Rave a light
fisture attached to plaster lath, install an
approved electrical box with a mounting
strap to support the fiktune

Wood
blocking

SCTew
terminals

Repair

Wall- or ceiling-mounted fixhae flickers or does nat light.

Buile-{n switch an figture doss not wark,

Chandalier Hickers or does not light

Reressed fixture thickess or does not light.

1. Check far faulty lightbalb.

2. Check woll switch, ead repnir or replace, if needed (poges 474 to 477).
3. Chack for loase wite connections in alactricol box.

4, Test socket, and reploce, if needed {poges 487 to 483).

%, Reploce light fixture (page 484).

1. Check far faulty lightbalb,

2_ Check for lpase wire connetions an switch.

3, Replace switch (poges 474 1o 4771

4. Rephoce light fixure (page 484).

1. Check far faulty lightblb.

2. Check woll switch, ond repoir or reploce, if needed (poges 474 to 477).
3. Chack for lease wire connections in elactrical box.

4, Teat sockets ond firhare wites, ond raploce, if needed (pages 487 W 483),
1. Check for faulty lightbulb.

2. Check woll switch, end repoir or replace, if neaded (poges 474 to 477).
3. Chack for loase wire connections in alactrical box.

4, Test firture, and raploce, i nesded (poge 484),
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How to Remove a Light Fixture & Test a Socket

Turn off the power to the light fixture at the main service
panel. Remove the lightbull and any shade or globe, then
remove the mounting screws holding the fixture base 1o the
electrical box or mounting strap. Carefully pull the fixture base
away from box

Disconnect the light fixture base by loosening the
scraw terminals, If fixture has wire leads instead of screw
terminals, remowve the light fixure base by unscrewing the
Wirg COonnNectorns.

Metal tab

™~ Hot screw
terminal

Test the socket (shown cutaway) by attaching the clip of &
continuity tester 1o the hot screw wrrminal {or black wire [ead)
and touching probe of tester to metal tab in bottom of socket.
Tester should glow. If not, socket is faulty and must be replaced.

B THE COMPLETE PHOTO GUIDE 1O HOME HREPAIR

Test for power by (ouching one probe of a nean circuit tester
to green grounding screw;, then insarting other probe into each
wire connector, Tester should not glow, 1T it doas, there is still
powwer antering box, Retum 1o the service panel, and turn off
power to correct circuit

Metal tab

Adjust the metal tab at the bottom of the fudure socket by
prying it up stighthy with a small screswdriver. This adjustmeant
will improve the contact betweean the socket and the lightbulb,

Neutral scrow
terminal

Attach tester clip 1o neutral screw terminal (or white wire
lead), and touch probe to threaded portion of socket. Tester
should glow: If not, socket is faulty and must be replaced. If
socket is permanently attached, replace the fixture (page 484),



How to Replace a Socket

Remaove light fixture (steps 1 10 3, page 482). Remove the Purchase an identical replacement socket. Connact white
socket from the fixture. Socket may be held by a scraw, clip, or wwire 1o silver screw terminal on socket, and connect black
retaining ring. Disconnact wires attached to the socket wire to brass screwy terminal, Attach sockat to fixture base, and

reinstall fixture

How to Test & Replace a Built-in Light Switch

> Switch

Remowve light fixture {steps 110 3, page 482). Unscrew the Label the wires connected to the switch leads.
retaining ring holding the switch Disconnect the switch leads and remiove switch.

Test switch by attaching chp of continuity tester 1o one of If the switch is faulty, purchase and install an exact

the switch leads and holding tester probe o the other lead duplicate switch. Remiount the light fixbure, and tum on the
Operate switch control, If switch is gond, tester will glow when DOwET at the main service panel.

switch is In ane position, but not baoth

[ ]
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How to Replace an Incandescent Light Fixture

Turn off the power, and remove the old light fixturs,

following the directions for standard light fistures {page 482,
steps 100 3) or chandadiers (pages 488 to 489, steps 1 to 4).

Connect the circuit wires to the base of the new Tixture,
Using wire connectors, Connect the white wire lead to the
wihite circuit wire, and the black wire lead to the black circuit

wire, Pigtail the bare copper grounding wire ta the grounding
scraw on the mounting strap

484 ® THE COMPLETE PHOTO GUIDE TO HOME REPAIR

Attach a mounting strap to the electrical box, if box
does not already have one, The mounting strap, included with
thie e ight fidture, has a preinstalled grounding screw;

Attach the light fixture base to the mounting strap, using
the mounting screws, Attach the globe, and install a lightbulo
with a wattage rating that is the same as or lower than the
rating indicated on the fixture. Tum on the power at the main
service panel,

a



I | Repairing & Replacing Recessed Light Fixtures

sl |Jrni:||ur1l.-a with recessed |i,t3j|1 fixtures occur
because heat builds up inside the metal canister
and melts the insulation an the socket wires. On some

recessed light fixtures, sockets with damaged wires
can be removed and replaced. However, most newer
fixtures have sockets that cannot be removed. With
this type, you will need to buy a new fisture if the
socket wires are damaged.

When buving a new recessed light hxture, choose
a replacement that matches the old fixture. Install
the new hxture in the metal mounting frame that is
already in place.

Unless the tixture is rated IC (insulated covered),
make sure building insulation is at least 3" away from

the canister Lo dissipate heat.

' How to Remove & Test a Recessed Light Fixture

4 Reflector

Turm off the power to the light fixture Loosen the screws or clips holding Remove the coverplate on the wire
at the main service panel, Remove the canister to the mounting frama, connection box. The box is attached
the trim, lightbult, and reflector, The Carefulty raise the canister and set it 10 the mounting frame betweaen the
reflector is held to the canister with away from the frame opening ceiling joists

small springs ar mounting clips.

eontinued)
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Test for power by touching ane probe of neon clrcuit tester Disconnect the white and black circuit wires by

to grounded wire connection box and Inserting other probe remaving the wire connectors. Pull the armared cable from
into each wire connector, Testar shoulkd not glow I it does, the wire connection box. Remove the canistar through the
there is still power entering box. Retum to the service panel frame opening.

and turn off correct circuit,

Adjust the metal tab at the bottom of the fiure socket by Test the socket by attaching the clip of a continuity tester to
prying it up slightly with a small screwdriver. This adjustment the black fixture wire and touching tester prode to the metal
will improwe contact with the lightbulb. tabyin bottom of the socket. Attach the tester clip to white

fixrure winz, and touch probe 1o the threaded metal socket
Tester should glow for both tests. if not, then socket is faulty:
Replace the socket (page 483), or install'a new light fixure
mext page),
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How to Replace a Recessed Light Fixture

Remove the old light fixture (pages 485 to 486). Buy a Set the fixture canister inside the ceiling cavity, and

newy fixture that matches the old fixture, Although the naw thiread the fixture wiress through the cpening in the wire
light fixture comes with its own mounting frame, it 15 easier to connection boax. Push the amored cable intd the wire
mount the new fixture using the frame that 1s already In pace: Connection box to sacure it

Connect the white fixture wire to the white circuit Position the canister inside the mounting frame, and
wire, and the black fixture wire 10 the black circuit wire, using attach the mounting screws or ¢lips. Attach the reflactor and
wire connectors. Attach the coverplate to the wire connection trim. Install & lightbulb with a wattage rating that is the sama as
box, Make sure any Building insulation is at least 3" from or lower than rating indicated on the fidure. Tum on power at
canister and wirg connection box magin senvice panel
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S| Repairing Chandeliers

I ,r epairing o chandelier requines .-:|J-='1'i:1| care.

A\ Because chandeliers are heavy, it is a good idea Coverplate can
((H] 1.'|i:|r|u W i[li i ih('l[}l."! 'l":]l-l;'l'l TR i”ﬁ ol l'EliHl(I('Ii('l'.
Support the fixture to prevent its weight from pulling to circuit wire
asainst the wires. connections. Fixture
LS ou . are threaded
Chandeliers have two fixture wires that are through the
threaded through the support chain from the electrical Socket wires support chain to
¥ run through the hollow base,
box to the hollow base of the chandelier. The socket chandelier arms

to the sockets,

wires connect to the hxture wires inside this base,
Fixture wires are identified as hot and neutral.
E_Hl'lli_ 1_'1'!5‘\("?\' I.HT a l_di'\[.,'{‘l I‘|\i||'i|'|l_"' Onm one H‘I. tl'l{' l'l'iﬂ_"'_‘\.
This is the neutral wire that is connected to the
white circuit wire and white socket wire. The other,

smcath, ii.\llll"." WIS b5 |:IH: il[l".l i5 L'(Ft1]‘{'l'[('{1 |14 1|"||.'
black wires

E[-!.(H.I |'I..:|".l.' A New l.'l‘:l..ll:ldﬂ'liﬂ'l.. it ||.|:|!| h:l'l‘l".l
grounding wire that runs through the support chain
1o the electrical box, IF this wire is present, make

sure it is connected to the grounding wires in the Cap can be d to provide
access to socket re connactions.

li'lL"l:'l I'ii'qll |ZIH'\.

How to Repair a Chandelier

z Mounting
Mounting strap Mounting - bolt

Label any lights that are not working, Unscrew the retaining nut and lower Mounting variation: Some

using masking tapa, Turn off power to the decorative coverplate away from chandeliars are supported only oy the
the fixtune at the main service panel the electrical box, Most chandeliers coverplate that is bolted 1o the electrical
Remove lightbulbs and all shades are supported by & threaded nipple box mounting strap. These types do not
or globes. attachad 1o a mounting strag. have a threaded nipple,
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Test for power by touching one probe of neon Circuit tester
to the green grounding screvy and inserting other probe into
each wire connector. Tester shoutd not glow: If it does, there is
still power entering box, Retern 1o service panel, and twm off
power 1o cormact circuit,

Remowve the cap from the bottom of the chandelier,
e¥pasing the wire connections inside the holicw basa,
Disconnact the black sockat wires from the unmarked fixtune
wire, and disconnect the white socket wires from the marked
fixture wire.

Disconnect fixture wires by removing the wirg connecion.
Marked fixture wirg is neutral, and is connected to white circLit
wire. Unmarked fixture wire is hat, and is connected to black
circyit wire, Unscrew threaded nipple, and carefully place
changeliar on a flat surface

Test socket by attaching clipof continuity tester to black
socket wire and touching probe to tab in socket. Repeat test
with threaded portion of sockat and white socket wire: Tester
should glow for hoth tests. If not, the socket is faulty and must
be replaced

Remove a faulty socket 0y loosening amy mounting screws
or clips, and pulling the socket and socket wires out of the
fiture arm. Purchase and install a new chandelier socket,
threading the socket wires through the fixture arm.

Test each fixture wire by attaching clip of continuity tester
torone end of wire and touching probe to other end, If tester
does not glow, wire is faulty and must be replaced. Install new
wires, if neaded, then reassemble and rehang the chandalier,
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W] Repairing Track Lights

ike other |i;._g|ﬂ fixtures, track |i:-_-]'.-1.'.' are connected
L—to an electrical box in the ceiling. The circuit wires

ir1 ||1l‘ |le2h. |JI'II1. idt' :J[I'.'H‘r L1y [II-IZ' l"ll!il'(' [I'.ﬁ'lu. iI[IIZl ||1|."
Contacts

current runs along two metal power strips inside the Track Electrical box
||':|I.:‘L. I'...ll:'l"l [i'\:|||rl:,' on [‘IH._' [T-H,I'L |'|.|"| dConltacl arm 'I".j||'|

metal contacts that draw current from the strips to

POMET the fixture,

Common fixture problems are dirty or corroded
contacts or power strips, and bad sockets. Track lights

are L'-{'!Z‘"!I Lo '|'.|..II'L on h{'L'LlEth‘ VoL LA l]UlLLl'\ remose

individual hxtures to get to the source of the problem.
Tools & Materials »
Shade
H_*'”“““"‘- er "1””' sandpaper Track lights are powered by an electrical box connected
Continuity tester Crimp-style to the middle of or at the end of a track, With multiple track
Combination toal wire conneclors sections, special connactors provide the [inks © power the

antire systam

How to Clean Track Light Contacts

Turn off the power to the circuit at the main service panal Sand the metal contacts on the top of the fdure’s contact

shift the lever on the fixiure stem to release the fiture from arm, then use a screwdriver o pry up the tabs slighthy
the track, Use fine sandpaper 1o clean the metal power strips Reattach the fixture to the track, and restore the power, If the
insida the track in the genaral area where the fixtune hangs fixture doesn't light, test tha socket (next pages)
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How to Test & Replace a Track Light Socket

Turn off the power to the circuit at
the main sarvice panel. Remove the
problem fisture from the track, Loosen
the screws an the stem cover, and
remove the cover

Remove the screws securing the
socket, and test the sacket with &
continuity tester Attach the clip to
the brass track contact, and touch
the tester probe to the black wire
connection on the socket. Repeat the
test with the white contact and white
wire cannection. If the tester fails to
light i either test, replace the socket.

To remove the old socket, pull the
comtact arm from the stem housing,
and disconnect the socket wires from
the screw tenminals. Pull the socket and
wires from the shade. If the wires hawe
an insulating sleeve, remaove i and sat
it aside.

Buy a replacement socket with the
same wattage rating as the old one
Feed the wires of the new socket into
the shade and up through the stem
Attach the socket 1o the shade.

Use a combination tool 1o strip W of
insulation from each wire end, and attach
a crimp-style wire connector 1 each
wire, Fasten the connectors 1o the proper
sorew tl:!rminals on the contact anm.

Reinstall the socket and contact arm,
and reattach the sterm cover, Remount
the fixturz
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W] Repairing Ceiling Fans

Cuihhy‘ fans eontain r..',i|:|i1|E§.' moving jparts, rnruLing
them more susceptible to trouble than many
ather electrical istures. Installation is a relatively
simple matter, but repairing a ceiling fan can be

very frustrating. The most common problems you'll
encounter are balance and noise issues and switch
failure, usually precipitated by the pull chain breaking,
In most cases, both problems can he corrected
without removing the fan From the ceiling. But if vou
have difficulty on ladders or simply don't care 1o work
overhead, consider removing the fan when replacing
the switch.

Tools & Materials »

Serewdriver
Combination tool
Replacement switch

Ceiling fans are subject to a great deal of vibration and stress,
S00t's not uncommon for switches and motors 1o fail, Minimize
wear-and tear by making sure blades are in balance so the fan
doesn't wobble,

. How to Troubleshoot Blade Wobble

Start by checking and tightening all
hardware wused to attach the blades to
the mounting arms and the mounting
arms 1o the motor, Hardware tends to
loosen over tme and this 5 frequeantly
the causa of wobble,
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if wobble persists, try switching
around two of the blades. Often, this
I5 all it takes to get the fan back into
halance. if a blade is damaged or
warpad, replace it

If the blades are tight and you sl
hanve wobble, tum the power off at

the panel, remaowve the fan canogy, and
Inspect the mounting brace and the
connection between the mounting pole
and the fan motar, if any connections
are loose, tighten them and then replace
the canopy.



" How to Replace a Pull-chain Switch on a Ceiling Fan

R i
gg'é‘ﬁi:-}' e : I- T

Shut off power to the fan circuit at the panel, and then
detach the bottom of the fan unit to expose the wires inside
Test the wires by placing one probe of a tester into the wire
connecter that joins the black wires and the other to the
grounding screw

Locate the plastic switch unit (the part that the pull chain
usad to be attached to If it broke off). You'll need to replace the
switch, which may be attached to the power source with wire
connectors or soldered connection that require you to cut the
wires Fans have four to eight feed wires, depending on the
number of speed settings. Labeal the wires befora you remowe
the old switch {this is very important). Remove the old switch,

Using the old switch as a reference, purchase an
identical new switch. Hook up the new switch using the
same wiring configuration as on the old model. On newer
fans, this probably require inserting the wires from the fan
into the switch and crimping them (most switches come with
installation instructions).

Secure the new switch in the housing and make sure

all wires are tucked neatly Inside. Restore power and test the
switch before replacing the cap. 0f you have improperly wirad
the switch, it may run only at one or bwo speeds, 50 test all
settings). Reattach the base cap.
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luorescent lights are relatively trouble-free and

use less energy than incandescent lights. A typical
Nuorescent tube lasts about three years and produces
two to four times as much light per watt as a standard
incandescent light bulb.

The most frequent problem with a fluorescent
light fixture is a worn-out tube, If a fluorescent light
fixture begins to Hicker, or does not light Fully, remove
and examine the tube, If the tube has bent or broken
pins, or hlack discoloration near the ends, replace
it. Light gray discoloration is normal in working
fluorescent tubes. When replacing an old tube, read
the wattage rating printed on the glass surtace, and
buy a new tube with a matching rating. Never dispose
of old tubes by breaking them. Fluorescent tubes
contain a small amount of hazardous mercury. Check

2| Repairing & Replacing Fluorescent Lights

with vour local environmental control agency or health
department for disposal guidelines,

Fluarescent light fixtures also can mallunction
if the sockets are cracked or worn. Inexpensive
replacement sockets are available at any hardware
store and can be installed in a few minutes.

Il a Fixture does not work even after the tbe
and sockets have been serviced, the ballast probably
is defective, Faulty ballasts may leak a black,
oily substance and can cause a fluorescent light

Fixture to make a loud humming sound. Although
hallasts can he replaced, always check prices

before buving a new ballast. It may be cheaper to
purchase and install a new fHuorescent fixture rather
than to replace the ballast in an old Muorescent

light fixture.

Fluorescent
tubes

Diffuser

A fluorescent light works by directing electrical current through a special gas-filled tube that glows when anargized, A white
translucent diffuser protects the fluorescent tube and softens the light, A coverplate protects a special transformer, called a ballast,
The ballast regulates the fiow of 120-volt househoid current to the sockets. The sockets transfer power to matal pins that extend

into the tube.
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Problem Repair

Tube flickers, or fights pordiolly. 1. Rokate fube fo moke sure it is seoted properly in the sockets.
¢, Reploce tube (poge 496) ond fhe storter {whare present) if fubs is discolosed
o If pins ore beat oo broken,
3. Reploce the bolkast (page 478) if replocement cost is ressonobbe. Dtherwise,
1eplace the entire fchare (poge 499,

Tiibse does not Bght, 1. Check wall switch, ond repalr o reploce, i needed (poges 474 to 4771,
7, Rotate fhe tube to moke sure it is seoted propedy in sockets.
3. Reploce tube (poge 496 ond fhe starter (where present} if fube is discoloned
ol if pins ore beat os hroken,
4, Reploce sockets i they are chipped of i fubs does not seat praperly (pogs 497).
5. Reploce the bollast (page 498) ar the entire fixhore (poge 499).

Noicanbde Block substance around ballos!, Replacs bollost (poge 4%8) if replocement cost is raosonable. Dfherwise,
reploce the entire fisture (page 49%).

Fixture hums. Regloce bollost (poge 496) if replocemsent cost is reosonable. Ofharwise,
seplnce the entire fizture (page 499),

Tools & Materials »

Screwdriver

Ratchet wrench

Combingtion tool

Circuit tester

Hrplau'rm'nl tuhes

Starters, or ballast {if needed)

[":L‘|1'I,j:;l_'rn('|1| ”lll'lrL"H('('I'” |i?‘|l1
hxture (if needed}

Older fluorescent lights may have a small cylindrical device,
callad a starter, located near one of the sockats Whean a tube
pegins toflicker, replace both the tube and tha starter, Turn off
the power, then remaowve the starter by pushing it slighthy and
turning counterclockwise, Install a replacement that matches
the old startar.

Flwmbing & Wiring 8 495



496

How to Replace a Fluorescent Tube

1

Turn off power to the light fixture at the main service
panel. Remove the diffuser to expose the fluorescent tube

2

Remove the fluorescent tube by rotating it ¥ wm in either
direction and shiding the tube out of the sockets. Inspact the
ping at the end of tha ke, Tubes with bent or broken pins
should be replaced.

Inspect the ends of the fluorescent tube for discoloration.
Mew tube in good working order (bop) shows no discoloration
Mormal, working tube (middle) may hawe gray colon A worr-out
tube (bottam) shows black discoloration,

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Install & new tube with the same wattage rating as the
old tube, Insart the tube so that pins slide fully into sockets,
then twist tibe 1 turm in either direction until it is locked
securely, Reattach the diffuser, and tum on the power at the
mam SfEI'-,-'iI,'e |:|.§:I'|Ef|



" How to Replace a Socket

Turn off the power at the main Test for power by touching one prabe Remove the faulty socket from the

senvice panel, Remove the diffuser, of & nean cirouit tester to the grounding fisture housing. Some sockats slide out,
fluorascent tube, and the coverplata, screw and inserting the other probe imo wihile others must be unscrawed.

eachwire connector. Tester should not
o I it doas, power 15 still entening
the box. Return to the service panal,
and turn off correct cirouit.

. Y -"F_'. iy éﬁ -_” _l'_..'\;" ! '.‘l o) = ; . I
Disconnect wires attached to socket. For push-in fittings Purchase and install a new socket, If socket has
above) remove the wirez Dy inserting a small screwdriver preattached wire leads, connect the leads to the ballast wires
into tha release openings. Some sockets have screw tarminal Using wire connectors, Replace coverplate, then the fluorescent
connections, while others have preattached wires that must be tube, making sure that it seats properly. Replace the diffuser,
cut before the socket can be remaoved, Restore power 1o the fixture at the main sandce paneal,
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" How to Replace a Ballast

Turn off the power &t the main Remove the sockets from the fudure Disconnect the wires attached to the
sendice panel, then remove the diffuser, housing by shding them out, or by sockets by pushing a small scréewsdriver
fluorescent tube, and coverplate. Test remaoving the mounting screws and into the release openings fabove), by
for power, USIng a neon cirouit wester. lifting the sockets out, loosening the screw terminals, or by

Cutting wires to within 2 of sockets.

Remove the old ballast, using a Install a new ballast that has the Attach the ballast wires to the
ratchet wranch or screwdrnver. Make same ratings as the old ballast. s0Cket wiras, USing wire connectors,
sUre to support the ballast so it does screw terminal connections, or push-in
not fail. fittings. Reinstall the coverplate,

firorescent tube, and diffuser, Turn on
pawer to the light fixture at the main
sanvice panel,
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. How to Replace a Fluorescent Light Fixture

i L’i '
Turn off power to the light fixture
at the main service panel. Remaove the
diffuser, tuba, and covarplate, Test for
POWET, LISINE @ Menn Circuit tester,

Position the new fixture, threading
the circust wires through the knockout
apening in the back of the fixture.

Bolt the fixture in place so it is firmly
anchored to framing members

Disconnect the insulated circuit wires
and the bare copper grounding wire
from the light fixture. Loosen the cable
clamp holding the circuit wires.

Connect the circult wires to the
fixcture wires, Lsing wire connectors.
Follow the wiring diagram included with
the new fixture. Tighten the cable clamp
holding the circuit wires,

i

[ ) W
Unbolt the fixture from the wall or
ceiling, and carefully remove it, Make
suUre to suppart the fixiure so it doas
not fall.

Attach the fixture coverplate, then
install the fluorescent tubes, and attach
the diffuser, Turn on power to the fixture
at the main service panel
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shock and fre hazard.

ﬂL"I?L“_'L'l'I“'I'Il I:llllﬁ.‘i. Are ...I".':l'illll.'l'il' in I:Iilll.t"i'ﬂ_'l'”
styles to match common appliance cords. Always
choose a replacement that is similar to the original
plug. Flat-cord and quick-connect plugs are used
with light-duty appliances, like lamps and radios.
Round-cord plugs are used with larger appliances,
including those that have three-prong grounding plugs.
Some tools and appliances use polarized plugs.
A polarized plug has one wide prong and one narrow
prong, r.'c'rl'!'d.':.[‘rl.mdin;.: to the hot and neutral slots

found in a standard recepracle.

If there is room in the |‘.||u:.1 by, tie the individual
wires in an underwriter's knot to cecure the plug to

the cord,

Tools & Materials »

Combination tool
MNeedlenose pliers

Squeeze the prongs of the new
quick-connact plug together slightly
and pull the plug core from the casing
Cut the old plug from the flat-cord wire
with a combination tool, leaving a clean
cut end,

R:';h ace an electrical plug whenever you notice bent
or loose prongs, 4 cracked or damaged casing, or a

Screwdriver
Beplacement plug

2| Replacing a Plug

Feed unstripped wire through rear
of plug casing Spread prongs, then
insart wirg into opening in rear of core.
Squeeze promgs together; spikes inside
core penetrate comd. Slide casing over
core until it snaps into place,
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Faceplate

Grounded
round-cord
Round-cord plug
plug

Flat-cord
plug

Quick-connect
plug

Polarized
plug
Underwriter's
knot

Ridged half

Wide prong

Variation: When replacing a polarized
plug. make sure that the ridged half of
the cord lines up with the wider (neutral)
prong of the plug.



How to Replace a Round-cord Plug

Underwriter's =
knot

Cut off round cord near the old plug, using a combination Tie an underwriter's knot with the black and white wires
tool. Remove the insulating faceplate on the new plug, and feed Make sure the knot is located close to the edge of the stripped
cord through rear of plug, Strip about 3" of outer insulation from auter insulation, Pull the cord so that the knot-slides into the
the round cord, Strip %" insulation from the individual wires, piug body,

Hook end of black wire clockwise around brass screw and Tighten the screws securely, making sure the copper wires
white wire around silver screw. On a three-prong phisg attach do not touch each other. Replace the insulating faceplate

third wire 10 grounding screw, If necessany, excess grounding

wire can be cut away

How to Replace a Flat-cord Plug

Cut old plug from cord Lising & combination wool. Pull apart Hook ends of wires clockwise around the screw terminals,
the two halves of the flat cord 50 that about 2° of wire are and tighten the screw terminals securely. Reassemble the pl
separated. Strip 34" Insulation from each half. Rermaove casing casing. Some plugs may have an Insulating faceplate that must

COVEFR O naw DILE. b2 installad.

Flwmbing & Wirirg

501



I | Replacing a Lamp Socket

N ext to the cord plug, the most common source r

of trouble in a lamp is a worn lighthulb socket.

1'.1'|.|'|l!'l'l ol IiIFI1|J hEI»’.'I\.("I iIth'HII!h |l‘ili|.‘i._ lElII' |JI'[I|J|l'1I'I

is usually with the socket-switch unit, although
rl‘pl.l(_‘q_'l1l('|1l HUL'I\.{'U\ ”1-\.':\ il'lL'iIH.h' l:||hl:,"r Ir.lrlli '!.'l'lll I:ll]
not need.

f_.tunp Failure is not always caused by a bad
socket. You can avoid unnecessary repairs by checking
1_I'H_" ||||T||:l L'l'lrl'_l. I'Iltl::_t |,|r|[.,| ||ﬁ|1l|1l||]3 |]L'|:.I"Irl._" r["'p!gi(_'il'l::_!
the socket.

Tools & Materials »

Replacement socket
Clontinuity tester

Serewdriver

Socket-mounted switch types are usually interchangeable:
choose a replacement you prefer. Clockwise from top left: beist
knab, remote switch, pull chain, push lever,

Tip »

When replacing a lamp socket, you can improve a
standard ON-OFF lamp by installing & three-way socket,
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How to Repair or Replace a Lamp Socket

Unplug lamp. Remove shade,
tightbulb, and harp {(shade bracket),
Scrape contact tab clean with a small
screwdriver. Pry contact tab up slightly
if flatrenad inside socket. Replace bulb,
plug in lamp, and test. If lamp does
nat work, uniplug, remove bulb, and
continue with next step,

Tester probe

— i

Tester clip |

Test for lamp cord problems with
continuity tester, Piace clip of tester on
one prong of plug. Touch probe to one
expased wing, then to the other wire
Repeat test with other prong of plug

If tester fails to light for either prong,
then replace the cord and plug. Retest
the tamp

Duter shell

Insulating

squeeze outer shell of socket
rear PRESS marking, and lift it off. ©On
older lamps, socket may be held by
serews found at the base of the screw
socket. Slip off cardboard insulating
sleeve. It sleeve s damaged, replace
entire socket.

allver screw o

Ridged

Smooth
insulation / Wl ins o

If cord and plug are functional, then
chaose a replacement socket marked
with the same amp and volt ratings

as the old socket, One half of flat-cord
lamp winz is coverad by insulation that
is ridged or marked: attach this wire to
the silver screw terminal. Connect other
wire 1o brass scnea

Check for loose wire connections
on screw terminals. Refasten any loose
connections, then reassamble lamp,
and test, I Connections are not loose,
remove the wires, lift out the socket,
and continue with the next step.

Duter

slide insulating sleeve and outer
shall over sockat 5o that socket and
scraw terminals are fully coverad and
switch fits into sleeve skot. Press socket
assembly down into cap until sockeat
locks into place. Replace harp, lightbul,
and shade.
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I | Installing an Electrical Box

nstall an electrical box any Lime you fined wqmm'd wire

connections or cable sp

ices. Exposed connections
SOl [lT'llx.‘!- Ladan h‘l" 1“}“”[' i|'| :IIth‘r I"II].IH S, I|.'|'I [ | Wires
attach to light fixtures. Exposed splices (page 433) can
be found in areas where NM (nonmetallic) cable runs
through uncovered joists or wall studs, such as in an
unfinished basement or wtility room.

When installing an electrical box, make sure there
is enough cable to provide about 8" of wire inside the
box. IF the wires are too shore, you can add pigtails
to lengthen them (page 4381 IF the electrical box
is metal, make sure the circuit grounding wires are
pigtailed to the hox

Tools & Materials »

Circuit tester Cable clamps
Serewdriver Locknuts
] : I A
Hgmimet : '5[‘”' el Electrical boxes are required for all wire connactions
Serews or nails Wire connectors

The box protects wood and other flammablde materials from
Electrical box electrical sparks (arcing). Electrical boxes should always be
anchorad to joists or studs,

How to Install an Electrical Box for Cable Splices

Turn off power to circuit wires Test for power. Touch one probe of 2 Open one knockout for each cable
at the main sarvice panel. Carefully circuit tester 1o the black hot wires, and that will enter the box, using 4 hammer
FEMOVE 3Ny tape or wirg Connechors touch other probe to the white neutral and screwdriver. Any unopened

from the exposed splice. Avoid contact wirgs: The testar shoukd not glow 17 i knockauts should remain sealed.

with the Bare wire ends until the wires goas, the wires are soll hof, Shut off power

have been tested for power, to cormact circult at e main senvice

paned. Discannect the spliced wires.
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Cable clamp

Cable
+— sheathing
Anchor the electrical box 1 a Thread each cable through a
wiooden framing membear, Using screws cahla clamp. Tighten the clamp with
or nails a screwdriver, o not overtighten

Owertightening can damage
cable sheathing

8 . Grounding
! sorew

Tighten the locknuts by pushing Use wire connectors to reconnect
against the lugs with the blade of the wires. Pigtail the copper grounding
a screwdriver, Wires ta the graen grounding screw in

the back of the box,

Insert the cables into the electncal
box, and screw a locknut onto each
cate clamp,

Carefully tuck the wires into the box,
and attach the coverplate, Turn on the
power to the circuit at the main senvice
panel. Make sure the box remains
accessible, and is not coverad with
finished walls or ceilings

Flwmbing & Wirirg
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M ast daorbell |1-mh|t:rn.-‘. are caused by loose wire
connections or worn-out switches. Reconnecting
|”|:H1'|." 'I.'Lin.'h (410 rl:'l]li“.,'i"ga'l H'lu'l.i[f.'l'l r{:l:|u|-n‘h ur1|!.' | rl:,"'u'l'
minutes. Doorbell problems also can occur if the
l'\'l"liﬂ'l{," IIIT'I-TI I"H.,"L'I:'ll'l'll:,'.‘; I:lirl_} O WiOrn, or H [I'I(_' !(P‘r‘"'&"]ll&l!—_"{'
transformer burns out. Both parts are easy to replace.
Because doorbells operate at low voltage, the switches
and the chime unit can be serviced without turning
off power to the system. However, when replacing «
transformer, always turn off the power at the main
service panel.

Most houses have other low-voltage transformers
in addition to the doorbell transformer. These
transformers control heating and air-conditioning
thermostats, or other low-voltage svstems. When
testing and repairing a doorbell system . it is

important to identify the correct transformer. A
doorbell transformer has a \.'l:|l.|g¢' raking of 24

volts or less, This rating is printed on the face of
1I"|L' [I"rlh.hirm'r'm._'l‘. |'1| (l‘(li]l'l‘}l'” I!]'.'Ih.\irnl'nu‘r r||.[:'|1 15
located near the main service panel and in some
homes is attached directly to the service panel. The
transformer that controls a heating/ air-conditioning

Circuit
wires

Electrical
box

Transformer

| Fixing & Replacing Doorbells

thermaostat SYsLeIm is located near the furmace and
has a voltage rating of 24 volts or more,

{}l'l:,'.l:?iii:l”-.l”!r'. i | I.IHEII'ETI.'” |:Irnh|l.'n: i?i LII.UH{'[J i}'l. i
broken low-voltage wire somewhere in the svitem
‘I.;:lu can sl fnr 'L".'ir[_" |]r[._'l_|.L.‘i 'l'\'i|"| i | I'I‘.':Il[(,'rﬁ-l:ll'“_'r.ﬂt‘l:l
multi-tester. If the test indicates a break, new
low-voltage wires must be installed between the
transformer and the switches, or between the switches

and chime unit. Replacing low-voltage wires is not a
difficult job, but it can be time-consuming, You may
choose to have an electrician do this work,

Tools & Materials »

Continuity tester Replacement
doarbell switch
(if needed)

Masking tape

Replacement chime
unit {if needed)

Serewdriver
Multimeter
Meedlenose pliers
Cotton swah

Rubbing alcohol

Tuning bars

Home doorbell system is powerad by a transformer that reduces 120-volt current to low-voltage current of 24 volts or lass,
Current flows from the transformer to one or more push-button switches. When pushed, the switch activates a magnet coil inside

the chima unit, causing a plunger to strike a musical tuning bar,
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How to Test a Doorbell System

Remove the muunting SCrews
hiolding the doarbell switch to the house.
Shut off power at the service panel,

Test the switch by attaching the clip
of & continuity tester 1o one screw
terminal and touching the probe to
the other screw terminal, Prass the
switch button, Tester should glow, If
nat, then the switch is faulty and must
be replaced,

Carefully pull the switch away from

the wall.

Twist the doorbell switch wires
together tempararily to test the ather
parts of the doorbell system

Check wire connections on the
switch, i wires are [oose, raconnect
them 1o the screw tErminals. Test

the doorbeall by pressing the button.

if the doorbell still does not work,
disconnect the switch and test it with &
conmtinuity tester.

Transformer

Locate the doorbell transformer,
aften located near the main service
panel. Transformer may be attached to
an electrical box, or may be attached
directly to tha side of the senvice panel

eontinued)
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Identify the doorbell transformer
by reading its voltage rating. Doarbell
transformers have a voltage rating

of 24 Yolts of less Turn off power (o
transfarmer at main service panel
Remove cover on electrical box,

and test wires for power (page 507,
step 3). Reconnect any loose wires,
Replace tapad connections with

Wwire connectorns.

Test the chime wnit. Remove the
coverplate on the doorbell chime
URIt. Inspect the low-violtaga wira
connections, and raconnect any
loose wires.

1. 1

Reattach coverplate. Inspect the
Iow-voktage wire connections, and
reconnect any [oose wires, using
neadienose pliers. Turn on power o the
transfarmer at the main senvice panel

Test that the chime unit is receiing

current. Touch probes of a multimetar to

screw terminals marked TRANSFORMER
and FRONT, If the multimater detects
power within 2 wolts of the transformer
rating, than the unit is receiving proper
current. if it detects no power or very
lowr power, thenz is a break in the
Iow-voitage wiring, and new wires must
be installed,

I'HE COMPLETE PHOTC GUIDE 1O HOME REPAIR

Touch the probes of the mult-tester
to the low-voltage screw terminals

an the transformer. Set the dial of

the multimeter to the S0-volt (AC)
range if the meter is not auto ranging
If transformer is operating properly,
the meter will detect power within

2 volts of transformer's rating. 1f not,
the transfomner is faulty and must

be replaced

X

Flungers

Clean the chime plungers with a
cotton swab dipped in rubbing alcohod
Reassemble doorbell switchas, then
test the system by pushing one of the
switches If doorbell still does not wiork,
then the chime unit is faulty and must
be replaced,



How to Replace a Doorbell Switch

Remove the doorbell switch
mounting screws, and carefully pull
the switch away from the wall, Shut off
power at the service panel,

Disconnect wires from switch. Tape

wires to the wall to prevent them from
slipping into the wall cavity.

How to Replace a Doorbell Chime Unit

1

Turn off power to the doorbell

at the main panel, Remova the
coverplate from the obd chime. Label
the low-voltage wires FRONT, REAR, or
TRANS to identify their screw tarminal
locations. Disconnact the wings, Remove
the oid chime unit. Tape the wires to the
wall to prevent thermn from slipging into
the wall canity (insat),

Purchase a new chime unit thal
matches the voltage rating of the old
unit, Thread the low-voltage wires
through the base of the new chime unit
Aftach the chime unit to the wall, using
the mounting screws included with the
installation kit,

Purchase a new doorbell

switch, and connect wires (o screw
terminals on new switch. (Wires are
interchangeable and can be connected
to aither terminal,) Anchor the switch to
the wall

Connect the low-voltage wires 1o
the scraw terminals on the new chimea
unit. Attach the coverglate and turm on
the power at the main service panel
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B | Installing Hardwired Smoke,

Carbon Monoxide (CO) & Heat Alarms

SITI“L.[.," .'Jr1|:| I'.'-.IFIH:III ['Ii“”l]l‘ll'.lll' L{_I'.":'I -lli”"“'l?‘l- Arc: dn
essential safety component of any living Facility,
.':\” |"|.;i|i[||'|1|| |-|rl' |‘rr[||1:r.'l i”ll L'r1l|q‘*i I'L‘I:|l.|irl.‘ ||'|H| N
homes have a hard-wired smoke alarm in every
sleeping room and on every level of a residence,
including basements, attics, and attached garages,
Smuoke alarms must have a circuit with AFCI
protection when installed in bedrooms.

Most authorities also recommend CO detectors
on every level of the house and in every sleeping area.

Heat alarms, which detect heat instead of smoke,
are often specified for locations like utility rooms,
basements. or unhnished attics where conditions may
cause nuisance tripping of smoke alarms.

Hard-wired alarms operate on your household
elect I‘it‘.;il current, |:u1 have b.,LI'II.'I‘}' |':1.!L'LLIF'|-.‘= in case
of a power outage, On new homes, all smoke alarms

musi I'I‘[' "-".I-I'L‘Ll in ol .‘H.‘I'il.:'h S0 ll'lill CAVETY .||.ur1r'| H(Illlll:lh

regardless of the fire’s location. When wiring a series
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|:II. i]l;ll'l'llH. i}l:' SUre Lo use |llﬂr||'|.‘l- “‘r Il'H." HAlme I]|';|.|I|'.F (K¥]
ensure compatiility. Always check local codes hefore
starting I.hn‘.iiﬂa.

Ceiling-installed alarms should he four inches
away from the nearest wall, Don't install smoke alarms
near windows, doors, or ducts where drafts might
interfere with their operation.

Tools & Materials »

Screwdriver Cable l;hjmpli il boxes
are not self-clamping)

Fish tape 2- and 3-wire 14-gavuge

Drywall saw MM cable

Alarms

Wire connectors

15-amp single-pole breaker

Combination tool

“all or ceiling
W g
outlet boxes

Hardwired carbon monoxide detectors
(&) are triggered by the presence of
carbon monoxide gas Smake detectors
are available in photoelectric and
anizing models, In onizing detectors (8),
a small amount of current fliows in an
ianzatian chamber. When smoke entars
the chamber, it interrupts the current,
triggenng the alarm. Photoalectnic
detectors {C) rely on a beam of light,
which, when interrupted by smoks,
triggers an alarm. Heat atarms (D) sound
an alarm whien they detect areas of high
heat in the room.



How to Connect a Series of Hardwired Smoke Alarms

d-wire cable to nest
detector in series

Uiy i

Pull 14/2 NM cable from the service panel into the first cailing electrical box in the smoke alarm series, Pull 1403 NM cable
betwesn the remaining alarm outiet boxes. Lise cable clamps to secure the cable ineach outiet box. Bemove sheathing and strip

insulation from wires.

Wire the first alarm in the series. Lise a wirg Connector 1o
connect the ground wires, Splice the black circuit wire with tha
alarm’s black lead and the biack wire going to the next alarm in
the saries, Splice the white circuit wire with the alarm’s white
wire and the white (neutral) wire going o the naxt alarm in the
series, Splice the red traveler wire with the odd-colgred alarm
wire (in this case, the red wire)

Wire the remaining alarms in the series by connecting
the like-colored wires in each outlat box. Always connect the
red traveler wire 1o the odd-colorad (in this case, red) alarm
wire. This red traveler wire connects all the alarms togethar so
that when one atarm sounds, all the alarms sound. if the alarm
doesn't have a grounding wire, cap the ground with a wire
connector, When all alarms are wired, install and connect the
naw 15-amp breaker.
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Ithough the telephone company owns the wires

hat bring telephone service to the house, repair
and new installation can take place in any part of the
telephone system that extends past the company’s
demarcation jack. The demarcation jack is l.lﬁl-lﬂ“}'
located in a basement or utility area, although it may also
be mounted on a baseboard in o home's living quarters,

Because the voltage running through telephane
wires is very low, there is little danger of shock when
working on the wiring. Still, it is best not to work in
wet conditions when repairing any wiring, Also, do
not work on a phone system if vou wear a cardiac
pacemaker, because the mild electrical currents in
phone lines can interfere with the device.

Common telephone repairs include replacing
a loose or broken modular connection (page 513),

| Repairing & Replacing Phone Jacks

installing a modular jack in place of an outdared jack
(page 514), and installing a junction box (page 315)
that allows additional phone jacks ta be run anywhere
in the house.

A phone can be plugged direetly into the
demarcation jack to find out if a problem lies in the
house wiring or in the phone company’s wires and
equipment. If there is no dial tone at the demarcation
juck, the problem lies outside the home and should
be fixed by the phone company. IF there is a dial tone,
however, this means that any problem lies inside
the house.

Nate: As the needs for Internet service and network
data links in the home become inereasingly important,
larger and stromger telecommunication cables are needed
in place of standard two-way telephone lines.

Telephone jacks

Telephone

company

feed line
Demarcation jack

Two methods are used to wire phone systems. Relatively new systams are wired using the home run method (shown above),
in which a wira distribution hub, or junction box, feeds individual lines ta various phone jacks in the house, A junction box allows
niwy jacks to easily be added by running new wires from the box 1o the new Iocation, If one line bacomes damaged, the other jacks
will still operate. Qlder systems use a continuous loop method. With this method, various jacks are installed along & single loop of
wire running throughout the howse. A continuous loop is easier to install but less reliable since a single problem in the wire can

render all the jacks inoperable,
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Troubleshooting Phone Problems »

Problems Possible causes Solutions
Deod oir; no sound on line. — Wires moy be cossed. Mike sure baore copper wires inside jeck oren’t touching.
Shatic an line, Wires moy be wet Check For messtura i phone jocks

Check off conmections.
Buzzing on line. Wires may he pouching metol, Chck ol wires ond connections
Wires moy e cannected bo wiang termingls. Check calor coding of connections,

How to Replace a Modular Connector

Remove the telephone cord from
the wall jack and tetephone. Use wire
cutters to snip off the cord just below handle just enough td sever the outer sequence from that at the other end of

Insert the individual wires into

a plastic connactor in the opposite

the connector 1o be replaced. Makea Insukation. Tug on the cord B pull the the cord. Make sure the wires are flush
sire to trm the cord at a straight angle. wires free of the insulation. Make sure wirth the top of connectar and touching
the nrer nsulaton on the the metal contacts. Use a crimper tool
Individual wires. 0 sacure the connector to the wires.

Wire Assignments »

Most phane cords hove fous wires: The re terminal will occept: The yallow terminal will accept:
red, green, yellow, ond block. * {0 red wire # o yellow wire
But there aea twa ather possible ® 1 blue wire ® 00 Qrange wire
tolor schames. Use the following » 0 blue wire w,/white shipe = o arange wire /' white sirige
05 0 guide fo connecting the wires: The green terminal will ncegr: The block tesmingl will occept:

® {1 QrEEN Wire *  hlack wire

» 1 white wire w,/hlue shipe * 1 whifie wira w,/arange shipe

IF there are extrd wires in the cord fusually these will be green ond white), they can be fucked info the jack and left uncannected, The phane compony will wse
these wires to connect additionol phone lings if you should ever need them.
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_ How to Install a Modular Jack

Disconnect the phone cord from the jack. Unscrew the Disconnect the individual wires from the terminals on
phane jack from the wall or baseboard wath a screwdriver, the jack. Clip off the bare copper ends of the wing, wsing a
Genthy pull the jack away from the wall. wire cutter

Remove casing from the connection block on the new Screw the connection block to the wall with the screw
modular jack, and feed phone cables through the back of the inciuded with the jack, and snap coverplate in place. Attach a
hase piece, Force each colored wire into one of the metal phone to the new jack, and test it to make suna it works,

slats on the terminal block that has a wire of the same or
acceptable color (page 513). About " of wire should extend
through the siot
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How to Install a Telephone Junction Box

Select a location that allows the cable for the juncton box [
reach the demarcation jack, Snap off the cover of the junction
box, Attach the box to a wall, baseboard, or framing memiber,
Using the mounting scraws that are included with It Run
phone cable o the gemarcation jack. sacure 1 wall or framing
members with staples every 24",

Trim all but 5" of cable, and strip off 3° of outer insulation,
UsINg a crimper. Strip 17 of inner insulation from each of the
four individual wires, using a utility knifee, Loop the bare copper
Wires clockwise around demarcation jack screw terminais,
rmatching the Colors. Tighten screws. Nobe: Sarme junction
boxes have attached cords with modular cannections that plug
directly fnto demarcation facks.

Loosen one terminal screw on each of the four color-coded
sections of the junction box, Insart each wire into a slot in

the corresponding section, about " of wire should extend
through the siot

For each phone extension line, attach the cable to the
junction box following the same procedure used for the cable
running to the demarcation jack. screw the terminals down
tight, then bend the wires upright so they don't tauch each
other, Snap the cover back on the junction box,
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Insulation baffle

Roof sheathing

Soffit vent
{intake)

AIR FLOW




Roof vent
{outtake)

Heating,
Ventilation &
Air Conditioning

In this chapter:

Maintaining Gas Forced-air Systems
Maintaining Hot Water & Steam Systems
Identifying % Repairing Exhaust Leaks
Repairing Electric Baseboard Heaters
ERepairing Wall-mounted Electric Heaters
Fixing & Replacing Thermostats
Installing a RHidge Vent

Installing Mew Vents

Unheated
attic space

Altic insulation bla
(between ceiling jo

Heated room space

Shown cutaway lor clarity
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| Maintaining Gas Forced-air Systems

G.q_r. forced-air systems are widely used in cool
climates worldwide, A gas forced-air furnace—
running an nalural gas or |i1|l]it| propane (| Pi—draws
in surrounding air, channels it across a set of heated
plates, known as a heat exchanger, and then uses

a blower to circulate the air throughout the house
{illustraticn). A chamber on top of the furnace, known
as a plenum, leads the warmed air from the furmnace
to a network of ducts that carry the warm air to heat
registers or vents mounted on walls or ceilings. To
keep the eyele going, return ducts carry cooled air
from each room back to the furnace so it can be
reheated and recirculated. Older systems use gravity
to carry warm air throughout the house and cool air
back to the furnace.

| Balancing a Forced-air System

Most forced-air systems have dampers within the
ducts that let vou control how much air flows to
various parts of the house. These are separate from
the regisfers used to M nage airflow within each
room. Adjusting the dampers is called balancing
the system.

Start by locating the dampers (illustration). When
a damper handle or wing nut is |'-t|m|f:'.| to the duct,
it is wide open, allowing maximum airflow. When the
handle is perpendicular to the duct, it is closed.

It balance vour system, start by setting the
thermostat as you would for the times when you're at
home. Close the dampers that lead to the room with
the thermaostat. Wait a few hours, and go to the rooms
that are farthest from the furnace. If those rooms are

too warm, leave them until later, when more dampers
are open. Check the other rooms for comtort. After
each damper adjustment, wait a few hours for the air
temperature to stahilize.

Once you're satished with the heat each room
receives, use a permanent marker on each duet to
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Main duct
Plenum

Exhaust flue

Heat

.- exchanger
Combustion

fnha.m.har

Cold air
return

Adr fllter

Elower
motor

Identifying the plenum and cold air return, 25 well as the
main duct ieading to the rooms in your home, 1S a good way to
begin familiarizing yoursel with your forced-air systam.

indicate the correct setting for each damper (photo 1),
Repeat the process in the summer for air conditioning,
making a second set of marks to indicate the correct
damper settings for cooling.

Mark damper positions on each duct, and indicate which
roam is affected by the settings. Open or close the damper
Using a screvwdriver or by turming the wing not (insat.



| Maintaining a Forced-air System

You can handle most routine furnace maintenance
vourself. Generally, the newer the furnace, the simpler
the maintenance, since a number of heavy-maintenance
companents have been eliminated on newer madels.

Most furnaces installed since the 19805 do not
have a ||1l.'riHI]l;'lilllF'rlL'-L'l]Illl‘[llll,!t] |1i||:|1 IiHh[. In lact,
the standing pilot light found on older furnaces has
been eliminated completely. In most cases, its been
replaced with either an intermittent pilot light that's lit
anly when there's a call for heat from the thermostat,
or a glowing element, known as a hot-surface igniter.
An intermittent pilot light must be repaired by a
professional technician, should it Fail. You can replace
a hot-surface igniter yourself.

Lise this section to identify and complete the

maintenance procedures that apply to the furnace in
your home.

Belore doing any maintenance. always tum off the
furnace’s main gas supply and the pilot gas supply, if vour
furnace has a separate one, Then, switch off the furnace’s

| Replacing the Air Filter

The air flter on your forced-air furnace is designed

to capture dust, pollen, and other aicborne particles.
The filter must be cleaned regularly, according to the
manufacturers specifications, and should be inspected
ance a month. Locate the filter compartment and
remove the access cover (photo 11, The location ol the
compartment depends on the furnace type and the style
of filter. Many filters fit in a slot between the return

main poveer switch and the power to the furnace at the
. Check your owner's manual for any
warnings or special instructions concerning vour furmace.

-I-l'I{'H.. L

main service [rane

ear the area, so you have a safe work space.

Start with the most important and simplest
|‘llr|1.'Jl,;L‘ rl‘lilir'l“.:‘ili'lnl;".' !PﬂlL'l:"I:,llffL‘_i“ﬁ-IT["['!il'lﬁ Il"ll:,' .iir
filter. There are many types of filters. Read the cection
h'_"E(F‘-\' (11} |II|-|'LJ ol h{l'ﬂr 1y LI[._':.IH 'ﬂ,“lr‘r .LH“.I I-H']".\.' ”IIIL'Irl Ii
must be changed.

Tools & Materials »

Standard screwdriver  Channel-type pliers
Pilot jet tool

Parts brush

Mild ligquid detergent
Light machine oil

Ratchet wrench

MNut driver

Open-end wrench set
Straightedge

air duct and blower. A few styles are located inside the
main furnace compartment. An electrostatic filver is
installed in a separate unit attached to the furnace.

Slide the hlter out of its compartment, taking care
not to catch it on the sides of the blower housing.
Hold the filter up to a light (photo 2). If the Alter
blocks much of the light, replace it Electrostatic
filters can be reused after cleaning,

Many filters are located between the retum air duct and the
blower, and rest in a slot or brackeat,

Hold the filter up to a bright light for inspection
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§ Maintaining the Blower Motor

Inspect the blower motor before the start of the
|‘u'uliug SCASON. In:,p-m-l it again before the start of the
conling season if your central air condidoning uses the
sSame |:|||.|‘.'|.1.‘r.

[um off the power to the furnace. Remove the
aACCesS |:|H|'H."I Lia lII(: |'|‘t|:|'|\{"|:- hlll]‘iil'lg i||'|[| i|'|hl?|:'|:,'1 ll“'
motor (photo 1), Some motors have oil ports and
Fil :ILljl.IH‘I.il:lI{_‘,_ r(_'l]l.,ll:,'l:,".,llﬂ{' :lriu_' |:II:,'||.. {}Il'l{"r:‘\' e
self-lubricating and have a direct-drive mechanism.
Wipe the motor ¢lean with o damp cloth and check
for ail All ports. The access panel may include a

diagram indicating their location. Bemove the covers

to the ports l:_il'q_'l.|ui[:|]':lud'| and add a few dn:lrr:-, of h'gh[

machine oil (photo 2). Place the covers on the ports,
With the power still off, inspect the drive belt.

If it is cracked, worn, glazed, or brittle, replace it

Check the belt tension by pushing down gently

midway berween the pulleys (photo 3}, The belt
should flex about 1", To li;_:]lh'n ot loosen the belt,
locate the pulley tension adjustment nut on the blower
ICLOr ':|‘J|1nl-:h 4. Loosen the locknut, and i the
adjustment nut slightly. Check the be

readjust as required until the tension is correct,

t tersion, and

If the belt is out of alignment or the hearings are
Wrn. i'H.J_il.l.‘\' ir1,'-_r| 1|"|L" Il.'r'lhiun W i” rof .‘-I"ll\.l.,' II'",' 1$“}F1‘IL’|TI.
With the power off, hold a straightedge so it's flush
W r1|'| ll"l{' I:,':[;-_;I:_" ”!. |-H:ll |'| E'H.I ”I;_":.h IFTE'I”H:I 51, IT‘:' 11“2—{” il'H_'
belt, locate the mounting bolts on the motor’s sliding
bracket {photo &), Loosen the holts, and move the
motor carefully until the pulleys are aligned. Tighten
the bolts and check the tension and alignment again.
Repeat until the pulley is aligned and the tension
adjusted. Replace the furnace access panels. Bestore
power and switch on the furnace.

Remove the access panel (o the
bicwer housing and inspect the maotor,

Loosen the pulley tension adjustment
nut slighthy to tighten the belt
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Remove the covers (0 the ol ports
and add a few drops to each port.

Check the pulley alignment, using
a straightedge

Check the tension Dy pushing down
on the middle of the beit

Loosen the bolts that hold the motor
an its sliding bracket, and maowe the motor
carafully until the pulleys ane aligned



J Inspecting the Pilot & Thermocouple

The pilot light (it's actually a Hame vsed to ignite gas
o in,l-_r, 1|1I'[Il|el-_'||1 the burners ! |J|;|j.:; E |.L|}_l,¢' role in the

efficiency of the entire system, and a clean-burning

|:i|:|l saves money, improves indoor air guality, and
extends furnace life

If your lurnace has a standing pilot light, always
check the flame belore the start of the heating season
14y CnsLre I!]}.rl |-‘-5-\. |]|J|'1:ir]}_'| L'|L‘;|r1|1.' .,il'ld W i1|1 ll'l{' i?rﬂ-l]l_‘l'
mix of air and Fuel. Start by removing the main furnace
access panel, IF vou can't see the pilot flame clearly,
turn off the gas supply (photo 1) and the pilot gas
shutolt switch (iF equipped). Wait 10 minutes for the
'|‘.|ilul to cool, and remove the |‘.|ilul Cover th;!,hi the
pilot, following the instructions on the control housing
or access cover. If the |‘.|i|l:rl worn't SLay lit, shut off the

gis supply once again and inspect the thermocouple

Inspect the Hame iphoto 2). T the Hame is too

weale (left Qamel, it will be blue and may barely touch

the thermocouple. IF the Hame is too strong {center
Hame), it will also be blue, but mayv be noisy and lift
oft the pilot. A well-adjusted Hame (right Hame) will

L™ Al ||'|1' IZ'I'III III1I

|H' ]:‘llH." '||'|.i[|| il "fl.'”l]"u'l. [||J n.ll'ld [SALA
the thermocouple. Turn the pilot adjustment screw
I,I?Ill:l'll:l 1_.: on |h|.' {'”H'“'l]l |'IH|.|hi|'||-_': O 2 'l.;ll'l.l." lin r:‘|:|l|l:':'
the pressure. IF it's weak, turn the screw in the other
dlr{'{l.](:ln s i!l('rL‘-:lh:‘. lil[._' |1|‘|;!:-::;l|r(_'. ” '.II[.,' ”.,I.]l'lL" .,Il!ll'!ll;'\il"i-
weak and vellow even after adjustment, remove the
pilat jet and clean the orifice (page 523).

If the pilot in your furnace or bailer goes out
quickly, and you have made sure the gas supply is
sufficient, YOou muay need to [’L'|"J|':'ILL' the lhl.'!'mtn_'uuph_'.
Turn off the gas supply. Using an open-end wrench,
loosen the thermocouple tube fitting from the control
housing or gas valve, Unscrew the thermocouple from
the |‘.|iJn[ housing and install a new one (photo 4}
Tighten it with a wrench just until it's snug,

Turn off the main gas supply and the pilot gas supply (if
your fumace has a separate one).

Adjust the flame so it is steady, has a yeliow tip, and
covers the thermaocoupla’s tip (right).

Tum the screw to adjust the haight of the flame so it covers
the top of the thermaocouple,

Remove the thermocouple from the controf housing and
install a naw ane,
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| Cleaning & Adjusting the Pilot Light

It the thermocouple and burners in your furnace or
|:I“i |‘='|I .||':||“'.J|' (03] I]{' 'I.'ll:H'Lills-_r -L'i:ll'l'l'('”'\. !“l‘ [JI".' “!‘ll]'
Hame 15 inconsistent or weak, remove the pilot jet and
':'lL"-l.'lﬁ LE]) I'ﬂ'l]l-ll e it TIII'H |:||I|I :l“' JRIWET -1|'||.| l:'Il:'H':' [l!l:'
gis supply, including the gas supply to the pilot if your
unit hil?‘l- | :\I:,'l:luli'alli." CRNCE. 1L]|..i|i| il |I."'.IH'| A minutes |-|]r
the parts to cool. Using an open-end wrench, remove
'|I'|-L" 1|1L‘r|:1||(_‘n|.|15]l_' 1'r|'|||-1 1|'|1_' I:lill'” |'I|:||.|5-\:i|'|"-_'l ';I"l'll:ll“ 1.
Use two wrenches to hold the gas line in place, then
leosen the nul that connects it to the control housing,

Unscrew and remove the pilot housing, then carefully

remove the pilot jet from the housing {photo 2)

Clean the outside of the pilot jet with a parts
brush, and carefully clean the inside with a pilo
jet tool. Take care not to scratch the inside of
the jet, as this will affect its performance. 1F the
pilot jet is severely corroded or difhcult to clean,
replace it

Thread the pilot jet back into the pilot housing,
1I|'||.| l'l_'il'l"“.l” II'I{' h“l_l‘-]‘l'l:‘;". ”[.,'.,I.'qu‘_'h 1|'H_" g._l.h Ei”l..,"'.
turning the connecting nut while holding the line
_‘il,l:,"';l.l:_l:l.. HL"iI'I‘il,iI!l 1|'|L" ||'|4_‘rli1|'m'-::-|.|i:|4'. !::l:,'HI,H"I'I ||1L'

gas supply and tum the power back on, then light

the |1i|u[.

Loosen the connecting nut on the 2as line with an
open-end wrench.

! Inspecting the Burner Flame

Once you've set the pilot Hame, check the burner
Hame. The burner flame should be blue, with a hluish
green Hame at the center and occasional streaks of
vellow iplmm 1) If it ApPears oo blue or too '!.I.'“EI'.'A..
adjust the air shutter at the end of the burner tube
[phote 21, Start by setting the thermostat ||ig1|

Remove the pilot jet from the housing and clzan it with a
pilot jet tool

so that the furnace continues to burn, Wearing
protective gloves, loosen the air shutter locking
screw. Open the shutter wide, then close it slowly
until the flame color is |ig|1l. Fet igh:vu the |L|L'LE|'|:-_r
screw. Repeal the procedure for each remaining

bhurner. Reset the thermostat,

Compare your burner flame with the two above. Yours
should be blue-grean, with streaks of vellow (top),
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If the shutters are adjustable, you can set them yourself,
Othenaise call a professional for service.



| Cleaning the Burners

Burners work by mixing together gas and air that is
then ig'l!li!t'd by a pih:t Hlame or a heated element.
Gas is delivered by a manifold and enters each
|:-|:|'Ir-:'r Il.lh‘l.' |I|ﬂ:llfjl|'l o 5T
Burners and spuds gradually become encrusted with
S0l dl'ld |.|||'|I..,""|' I“"](I”E'“‘- HI. lhi' I:'(H'Iil:ll]!'i[i.:l“ |}r|:rL'L‘:-i.*;
and must be cleaned occasionally to lkeep them

wurl-:iru-_l' clficiently.

I III‘iIIH.'I.'I L|'IIJ".'| Il .‘i|JLIIZI.

It clean the burners, turn off the furnace’s main
shutodF, and switch off the power to the furnace at the
main service panel. Shut off the gas supply, including
the pilot gas supply if your unit has a separate one.
Wait at least 30 minutes for the [rarts Lo cool. Remaove
the burner tubes by unscrewing them from their
retaining brackets (photo 1), by pulling out the metal
pan that holds them, or by loosening the screws that
attach the 2as manifold to the furnace. On some

[urnaces, you need to remove the pilot housing to
reach the burners.

Twist each burner carefully to remove it From its
:;|Jut| I_|}||f:|[1:u 2v Filla |.i|:||.[|l‘}' tub-with water and soak the
burners. Carefully clean the outside of the burner tubes
arl the burmer [rarts with a soft-hristled brush, H-:'i:[;u'i."
any tubes that are cracked, bent, or severely corroded.

Illl‘il:'{'l'l. ||'H.' ﬁl]l.“.i.‘;: t'fL'.m h-llrlu'l':—. '|'|.|:||'I-| 'l.'n'(H'I\.
effectively if the spuds are dirty or damaged. Use a
|'L|[('|'I{_'| 'l.'l'rL"ll.I:,'I'I L1 I(H]H(!” :ll'l[.,l FEmosae l:_'._ll'\'l'l .‘\!“l-l;t I,ETE”'I“:I
3} Clean the outside of each spud with a soft-bristled
brush, Then, use a pilot jet tool to clean the inside of
each spud (photo 4}, The tool is designed for cleaning
small orihces, but take special care to avoid scratching
or enlarging a spud’s opening. Reinstall the spuds in
the manifold. Tighten them just until they're snug,
Once the burner tubes are dry, install them on the
spuds, and attach them to the burner tube brackets or
burner pan. Connect the pilot housing, if equipped.
Turn the power and gas supply back on. On furnaces
with a ﬁl:1|1L|iJs§_{ pilot, n'|ig|‘|l the |H'|u1 Hame.

Remove the screws holding the burners to their brackets or
o a slide-out pan.

To avoid bending or damaging the spud threads, hold the
manifold steady with one hand as you remove each spld.,

E

If a burner is difficult to remove, fwist it carafully from side
to side while lifting and pulling

Clean each spud orifice carefully with a pilot jet tool, taking
care not to scratch or enlarge the orifice.
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| servicing Electronic Ignition Furnaces

MNewer furnaces include an intermittent pilot light or

hot-surface i;-_l,nilvl' as well as an electronic control center,

with warning lights to help you recognize problems.

(]I1 SOIME NeWer I'III.I{IIZ_‘I‘i. ||'|l!_' |l'|1i:2l['l.t|'|ll'{‘ Elil‘l‘lﬁ_'!"'l“'l'

between the supply and return ducts needs to he within
d MArrmy Cange Lia rﬂ'l]i{! li;lll'lj]ﬁi”g |.|"||." hl:,'utl "\.L'I"li'”'lj:"ﬂ_'l'.
[ find out whether this applies to your furnace, check
1|'H_' -Ill'rl: M 'I._Ili"” i!ll.,“ Can ll!l(_' |:||Jr|'H:r {ur11|:u|rl ILH.‘n[—iI
may include an indication of the acceptable range.

Each sedason, check the differential by slipping
the probe of a pocket thermometer into a slit in an
expansion joint in the supply duct {photo 1), Record
the n:;u.lm:.-, and compare it w ith the temperature in
the return air duct. Call a professional technician if
the difference between the two numbers falls outside
the recommended range.

Your furnace may contain an intermittent pilot,
which is lighted with a spark when signaled by the

thermostat. An intermittent pilot consumes gas only
'.'l.|:||."" r'll'('t'!ih:ll'f». |'l‘l:|L||:'ir'||L_'| I'!ur'l]t' ill“'l COsls, HI [J“!
electronic ignition fails to spark; call a technician
|‘|:|r Service.

Some furnmace models ignite the gas with a glowing
l'i('l'lll:'l'll. |-il|l:|'.'-.r1 s H |'I"[-H|J|'f.|:["' igniE('r. ”I ll'll' igl'lill:'l'
fails. replace it. Bemove the main furnace panel and
locate the igniter just h[::u.nml the ignition end ol the
burner tubes. Disconnect the igniter plug and remove
the: nut on the mounting bracket with a nut deiver o
ratchet wrench (photo 2). Beplace the igniter.

It the igniter still doesn’t function properly, check
with the manufacturer: you may need to replace
the control center. Detach the wires from the old
control center one at a time and attach them to the
replacement (photo 3} Then, disconnect the old
control center, using a screwdriver, and connect the

neww one |.]‘.']':IU|.[] 4.

Remove the control centér wires one at a time and switch
them over to the new control center

Egs L

Disconnect the faulty hot-surface igniter from the
maounting bracket
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Check the temperature inside the supply duct anc
compare it with the temperature in the return doct.

Unscrew the control center's mounting screws and
install the replacement unit



| Maintaining a High-efficiency Gas Furnace

A high-elficiency gas furnace is dehned as a furnace
that's at least 90% “efficient,” as determined by an
annual fuel utilization efficiency [AFUE) rating,

Furnaces made as late as 1992 can have ratings as
low as 60%. A standard, mid-efficient unit sold today
is about BOW percent, w hile |1|'gi|-1'”in'irr|r}- units can
be as high as 96% efficient.

Like ather furnaces, high-efficiency gas furnaces
require maintenance. The air filters must be cleaned
regularly—electronic Alters need to be cleaned on
a monthly basis, and disposable flters should be
changed every three months (photo 1),

If the drain line cannot drain properly, moisture
can build up inside the heat exchanger and restrict
gas flow. Inspect the drain line to make sure it's free of

kinks. Some furnaces have several drain connections
that should be 'm.~i|‘.u't'LL.‘Ll_

Clean the drain line once a year by
disconnect ing it from the furnace and r:;]'L‘inp,

water from a garden hose through the line (photo
20, If the drain line is black |}|:1:-ali|:. remove it at
a connection point. then reattach once it's clean.
IF the line is white, then its PVC, and vou'll need
to reconnect it to the unit with a coupling after
cleaning it.

Some furnaces have a removable condensate trap.
”I :H:lllr “I'Ii! |"|i|_‘|- M0, FErThOnN ]I al |.I'|I: |"|L"_"-_'|i|'!||'|i||-H ”I. |E'|["
winter season and clean it out with water. Check the
trap periodically throughout the season and dump the
Waler s Necessary.

Check the vent pipes and furnace unit for signs
of corrosion {photo 3). The water produced by the
furnace is acidic and will corrode metal quickly, IF
pipes are leaking, they must he replaced.

Make sure the areas around the air intake and
exhauvst are unobstructed. Plants, bushes, and other
miaterials that block the intake and exhauvst can cause
the furnace to shut down (photo 4).

Clean electronic filters every month, then reinsert them in

your furnace.

Inspect the areas around vent pipes for signs of corrosion.

Corroded pipes will need to be replaced.

Clean the drain line once a year by running water through
it from a garden hose.

Remowve any debris and materals that could block the air
irtake and exhaust.
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| Maintaining a Furnace Humidifier

I:urnau' humiditiers are an effective means of
increasing the |=umi1|ii'g.' 1N your home. There are
two types of furnace humidifiers, drum-style and
-:Iri]:--:-ill.'lr. They attach to the lurhace's warm air or
return air duct.

I‘Il I:lllll['l"i[}'ll:' |'I|.|'|'|-'|i[|1.|“|(,'r I'I‘i['l\.:i |l|] walier Il'”l'll
@ reservoir or pan, using a rotating drum covered
1"|||I'| dn .il]hurhl:l'll E'H,U;I. 1I||r ”I"l'.'l.‘i 1|‘11'r'|||,'-_l;|: 1}1(_' |:|1|[|
and the water evaporates, raising the humidity
level, In a drip-style humidiher, water drips into
a stationary evaporator pad through which the
alr passes.

Dirip-style humidifiers typically consume more
water, since excess water runs off the bortom of the
pad and into a drain. However, they stay cleaner
and require far less maintenance, because the Hlow
of water ,;-_',rt'.lih reduces scum |‘Jui|:|u|“1. Drum-style
humidifiers must be cleaned maore often to keep maold
from growing in the .'il:l['l[lil1:|-_'| water

Water

supply Humidistat

Warm
air duct

Raturn I,
air duct

Forced-air

[urn Drain hose

Tools & Materials »

.I.i||1l_‘ IVICE kST 1II.'Iil'l-l:_'f_?\_._lr

Orpen-end wrench set Replacement
Chisel
Putty knife

l"'l.'i.l[HJ]'..'Jl-l]!' I'I':ILI

(if required)

} Maintaining a Drip-style Humidifier

A drip-style humidifier should be inspected monthly.
The evaporator pad should be replaced at the end of
[l porator pad should | placed at tl 1 al
CYeTy Il.l'.'.“il'li-_f LS.

[0 service a drip-style humidibier, shut off the
ponwver, and turn off the water supply. Slicle youn
inger under the plastic water outlet and Lift up to
hing der the plast L tlet and Lift up t
[rrpr olf the outlet, Remove the distribution Cray |:1_.'
pushing down on the tray while pushing out on the

leil.‘i-[ iL' |IFIII1H." { ]|'1I1|IZI ] ). L.!H{' H {'|1i.-u_'f Ly SOrape ol
| I I

any mineral L|L'|‘ru~iil.~i from the Venotches on the Lray
(photo 2).

Slide the e aparator |J.!r.| From the frame I.|>|tt|l|1 L¥ M
Twist and Hex the evaporator pad to loosen the
d1'|11:-:-;il.-. using a purty knite to scrape them away, if
necessary, If the pad itself crumbles, replace it.

Disconmect the drain hose. Flex it, then Hush it with

cold water {photo 4. Reassemble the humidifier and attach

||1L' IIIF._liH |1I:I!-H.". .I.IJFIE 0o ||1L‘ i t_':'lriuii'; ._Hld [l"lt' waler !xl]lill]l'l.-'.

Remove the distribution
fray from the hurmidifier.

Use a chisel to scrape
mineral deposits from
the \enotches
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Disconnect the drain hose
and flush it with cold water,

Remove the evaporator
pad from the frame



| Maintaining a Drum-style Humidifier

Drum-stvle evaporator pads should be cleaned
monthly and replaced at the end of each heating
season. [urm off the power to the heating and cooling
system i_l”l:,l 1_|'H._" walter al 1|'IL" walter 'il_lprl‘!?.' Ti,l]"n'ﬁ,'. .T-l'li_"”..,
oosen the nuts or release the clips that hold the

humidibier cover in place, and remove the cover.

Lift out the drum-style evaporator, by holding both
ends (photo 1), If the pad is hard, clean or replace it.

Separate the pad fram the drom shaft by removing
the clip on the center spindle and pulling apart the
twin parts of the drum shaft [prhoto 2).

Soak the pad in a 1:3 mixture of water and
'I.'jr“."_L";'lr. Hl!l]l'l"n’ﬁ,' [Il(' I.]:H.i Loy |'i!|.5"if,' if. HI [hl'.' FHILl remains
hard or appears damaged, replace it. With the pad in
|:l|:H.'l‘, Lise a 1.1|‘J:' MeAsLRe to t'|1v{'|\. the [l{‘ET[h 1:1' the
water in the pan (photo 3). Your owners manual may
indicate the correct water L||;'|:! h. If not, seeif the |J.'|d
dips into the water in each rotation and comes up wet,
.,il“i '.'.'||L‘1|14:r I|1L‘rl: isa ”'lilll:,"l';ll |i|1L‘ L] 1|'|L" :‘;i[lL‘ Hr ||"|[.,"
tray wall, indicating where the water level should be.

-“:l ;Idj! Isl ||"|l' waler L["\ I:,"i I:,'i! I'II\_'T |.||:| Li]e El':l"r'l. n, |“4:l‘i-1_'|'|
the screw on the float mount {photo 4). To raise the water

level, raise the Moat height and then tighten the serew: To
|‘|:I'|".'J_"r |,|"|{_' |l_"!."|.,"|. Il:l'l.'l'["l' IE'I‘L" |-||:l;,|| 1 I_l'l(_'“ lth Ly II'IIL" ST
Wit 30 minutes and check the water level and evaporator

|Jm| again. I0water leaks From the supply tube Rtting,
tighten the nut with an open-end wrench {phaoto 3,

Separate the two parts of the drum shaft by removing the
clipand pulling the two pieces apart

Make sure the pad soaks in the water, Mineral deposits
left on the wall will indicate the original water level,

Loosen the locknut on the water line with an
gpen-end wranch,

Adjust the float height and retightan the locknut
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528 ®

O wataer :tl'if.i SLeam systems, ..II!:|.|.:| Lrlﬂ'.'l.'n %

hvdronic systems, Feature a boiler that heats water
and circulates it lltmllgji a closed network of [ipes Lo a
set of radiators or convectors. Because water expands
and contracts as it heats and cools, these systems
include expansion tanks to ensure a constant volume
of water circulating through the pipes,

Hot water and steam systems warm the
surrounding air through a process called convection,
Hot water radiators (photo 1) are linked to the system
by pipes connected near the bottom of the radiator. As
water cools inside the radiator, it is drawn bacl to the
boiler tor reheating, The radiators in steam systems
{photo 2] have pipes connected near the top of the
radiator. These radiators can be very hot to the touch
Convectors I_phnlu 3} are smaller and |ightl'r and may
be used to replace hot water radiators, or to extend an
existing hot water system,

Although the delivery of hot water or steam
LK) 1|'H..,' FOCHTIS 11 :H:ll.lr |“l|.|}_\f_' is [,'f”‘l!'i-i'i.lf.\rl,,"l:l d L'I"h[f(!
system, some air will make its way into the system,
Steam radiators have an automatic release valve that
periodically releases hot, moist air. Hot water radiators
contain a bleed valve that must periodically be opened
to release trapped air. It is usually necessary to bleed
convector systems using a valve near the baoiler,

[oday's hot water and steam systems are often
fueled by natural gas. Older systems may use fuel oil.
Fuel oil systems require more frequent maintenance
of the hlter {page 529) and blower (page 530),

Hot-water radiators circulate neated
watar through pipes. As it cools, water is
drawn back to the baller for reheating.
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Steam radiators operate at a
higher temperature. Steam cools in the
radiators, returns to a liquid state, and
then flows back to the boiler.

I | Maintaining Hot Water & Steam Systems

Convector

@_..-Thnmmtat

Expansion
lines

A blower draws in air through the air intake (1) while a fual

pump (2) maintains a constant supphy of fuel oil. Tha mixture
is ignited by a high-voltage spark as it enters the combustion
chamber (3y and haats watear,

Space-saving hot water convectors
Wiork on the same principle as radiators,
but use thin sheet-metal fins to transfer
heaat to the air.



| servicing the Oil Filter & Strainer

Replacing the oil Alter is the hest routine maintenance
VO Can do for vour hot water or steam |!1L';Llir'|,t_', Systerm.
Surround the base of the boiler with a drop cloth
|||'“.I I11."|1.5Fl:||:ll.'r. F';lllll Hﬂl [lll:' |J“'|"|'|:\'l L3 I.Ell.' |‘:u:ri]1'|‘ al lhl:'
main service panel and at the boiler shutoff switch,
||.‘i|.]i|":l|' I”I:.'-l.[l:,"F nesar :I'll' hl:lill:,'r. -|-|'|{'r1. E'll]Hl’.' [Il.l:," |I|.H.'I HI“:
supply valve and wait 30 minutes for all parts to cool
Wearing {Iihpl]ﬁ.il)

¢ gloves, unscrew the top of the
filter cartridge (photo 1). Remove the cartridge with
a twisting motion and turn it over to dump the old
filter into a plastic bag {photo 21, Remove the gasket
fram the cartridge and wipe out the inside, first with a
cloth dipped in solvent, then with a dry cloth. Install a
new hlter and gasket (photo 3). Position the cartridge
under the cover and screw it back in place.

Use an open-end wrench to remove the bolts from
the p urmnp cover (photo 4). Leave the oil line attached,

and remove the gasket and mesh strainer from the cover
[p|"|1‘.u[n 5. Clean the strainer with solvent and 2 parts
brush. IFit's badly worn or damaged, replace it. Wipe

I.l'll" Cover 'I.'rilll @ Clean l'li]!"l. Flﬂl:":' 1|'|1: l'll.'ill'l h[l‘;lill.t'l
or replacement strainer in the cover and install a new

gasket, Fasten the cover bolts in phu'u. Restart the boiler,

Tools & Materials »

Replacement
oil hilter and
cartridge g;l..*;l-.n.:t
Strainer gasket

[—_1.|L|lh

Open-end wrench set
Parts brush

(_:I.l.l"n'l'.:."i

Drop cloth

F‘rl]lll Ll

Have a disposable plastic bag ready, and unscraw the top
of the filter cartridgs.

Twist the cartridge to remowve it from the oil supphy line.
Ask your waste removal compary for disposal instructions.

Wipe the edge of the cartridge, first
with a solvent-dipped rag and then with
a dry rag.

Leave the pump cover attached o
the fuel line when you remove it

Remove the mesh strainer carafully.
Evan a heavily soiled one can often be
reused after a good cleaning.
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| Cleaning & Lubricating the Blower

Clean fuel and a reliable air supply are critical tw your
|fl“i]{'|'..‘\ I]l'rill:l'r'll'llll:ll.'['!. (-.ll!."ll'l 1|'H.' air i“‘.ll\l" 0 '!.ULH'
boiler every month and lubricate the motor every twa
months during the heating season.

[urn off the power to the boiler. Brush any dust and
debris from the air intale with a narmow, medium-hrisile
brush iphoto ). Use an open-end wrench or
STEW [ll'i'l.'L"r.. e b |'I:,"(J|.|iﬂ_'d. L} Il]l:l:‘i'_'l'l lE'II:" !r;'|r1:;|lur:l11l_'r. E&rlr[i\
the transformer still attached, move it aside to reach the
|:l||:!'|"|{,"r |-{In I,l,'l‘l"l”tl'l .3 li L!HI;_' ||"H_" I'III'I[.,'\}I gil'lf._i Fi | {_!i,l.l'l'll:l {ll'll |"I
to remove dirt and debris from the fan blades (photo 3).

hii]ﬁ‘l I'll"lii(_'r |'.I||:I'l'|'|:_'r:". I'I.I"."_' il |:l“rl on tl'_'ll:l oar I:_'l,]l]'ﬁ
at each end for :LL|L|Ing, |L:I|‘Jri-;_'dl'li1.;z oil. Check YOur
owners manual or consult the manulacturer on the
best lubricating oil for vour blower. Belore removing

the plugs or opening the cups, clean the outside of the
1a damp cloth {photo 4) to keep dirt and

motor wit

To clean the air intake, use a brush
designed for clzaning the condensing
coils on a refrigeratar,

Wire Connecticns.

To prevent dust or dirt from getting
in the mobor while you add oll, clean off
the surface with a damp cloth before
apening the ports or Cups
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If the transformer attaches to the
blower housing with & hings, simply
swing it out of the way if it comes
lnose, be careful not to strain the

Add lubricating oil to the ports or
cups. The motar housing may indicata
what kind of oll to use

debris from getting into the motor. Bemove the plug
|Irur'|'| |.I|I:' ‘I]Pl:'l]illf_r‘ or [Il-(' hll rl'”‘l['l ';.'..“'l'l l:‘l.]l]. |J!ii]‘lg a
wrench or serewdriver, as required. Add a few drops of
lubricating oil {photo 5),

If the motor doesn't have oil ports or cups, it's
|JrL||J.||J|j.' i ﬁ:'|f—|uhrir;|[i|1;—_l, ype |:I?|t(||i] 6}, Check your
owner's manual to be sure.

Tools & Materials »

Medium-bristle brush
]}E-:rr:l cloth

Boiler lubricating il
Cloth

Orpen-end wrench set
Screwdrivers

I standard

and Phillips)

The blades on most blower fans are
thir ared hard to reach, so Use a long
bieush carefully: @ bent fan blade makes
rmuch mare noise tham a dirty one.

If the motor doesn't have cups

ar openings for adding lubricating ol
it's probably sealed and may not need
axtra luprication.



} Draining & Filling a System

Sediment gradually accumulates in any water-based
"'\1| stem, |1'{|L|{'i|1g [ILL' 51-\..‘||.|."||'|IH {'I.ﬁﬁ'il"ll("!r' Cil'ld [L"Il'llil.;-_rjl'lj-_"
internal parts. Draining the boiler every season reduces

the accumulation of sediment. Be aware that draining

the system can take a long time, and the water often
|'I-.i?; el |J|'||:||I:";|.H|t||'| l]l'.il:fr. ]I'HH (,ll.l'_"i-”.[ il'll:li.'i.'ﬂ]l" ol
problem. Dirain the system during warm weather, and
l:}l]l'r'l ||'|1..," 'l.'l'ir'll:ll:l'l.'l"'i ;|r1:| FLin 4 I.HI'I 1 rL‘|:|l||;_'L' Any |'|ﬁt|:ir
Start by shutting off the boiler and allowing the
hot system to cool, Attach a garden hose to the drain
at the bottom of the hoiler (photo 1}, and place the
other end in a Hoor drain or utility sink. Open a bleed
valve on the hl;{hu:\[ radiator in the house | page 532).

When water stops draining, open a bleed valve on

a radiator closer to the boiler. When the flow stips,
locate the valve or gauge on top of the boiler, and
remove it with a wrench (photo 23

Make sure the system is cool before vou add water.
(:-I':lhl!' lhl.' lil':li]l '|.|I'.E' an lhl.' hflil{!r. rl‘l!“-l'!l il |I|.”|r'||."| into

Use a garden hose to drain water fraom the boiler. Keep the
drain end of the hose lower than the drain cock on the boiler

Using a funnel, add a recommended rust inhibitor o the
bailer through the vahe or gauge fithing,

the gauge fitting and add rust inhibitor, available from
eck the container

|'u~;|[i|1g supply dealers iphoto 3).C
tor special instructions. Heinstall the valve or gauge in
the top of the boiler, close all radiator bleed valves, and
slowly reopen the water supply to the boiler,

1||I||I1II:'" 1|!|;' walcr I]l"':‘i:‘illl".' Al I'('.l.l:l'\ :3 |]‘.‘ii. |:l!|:'l:'|:|
the air from the radiators on the hirst floor, then do the
same on the upper Noors, Let the boiler reach 20 [si
before vou turn the power on (photo 4). Allow 12 hours
For water to cireulate Tully, then bleed the radiators again,

Tools & Materials »

Plastic bucket
Drrop cloth
Bailer rust inhibitor

Open-end wrench set
Pipe w renches
Garden hose

Funnel

iy

=
=
~ -

If the valve or gauge on top of the boiler is attached 1o
a separale fitting, hald the fitting still with one wrench while
removing the vahe or gauge with ancther,

The boiler should reach a pressure of 20 psi before vou turm
the power back on,
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| Bleeding a Hot Water System

Hot water systems operate more quietly and ethciently Older hot water convector systems may have

if you bleed them of trapped air once a vear. To bleed bleed valves on or near the convectors. Bleed these

a hot water system, the boiler must be on. Start with convectors as you would radiators

the radiator that's |1i,'-_r,|u:.-il it the house and farthest Most convector svstems Inf|'r|!.- don't have hleed

from the beiler, Place a cloth under the bleed valve, valyes. For these, locate the hose bib where the

q,ll“l |':Iiil|:,'|'l [h{: 'I.ﬂl'l."L" Hl[l'l'l.'l:l. {l]l’"]l“ I). '[:ll:l?\"_' ‘|| a5 refurn waler “lll:,' rl'.i(_'l“".‘l- I.l"l[' h“ili."r. (.-li:lh(,' [!IE' Hilll'

so0n as water squirts out. Some bleed valves have valve between the bib and the boiler. Attach a short

knobs, which open with a hall turn; others must be section of hose to the bib and immerse the other

apened with a serewdriver or valve key, available at end in a bucket of water. Open the hib while adding

hardware stores, water to the boiler by opening the supply valve. The
Steam radiators have automatic bleed valves. supply valve is located on the supply pipe, usually the

To clear a clogged valve, close the shutoff at the smallest pipe in the system. Flush the system until

radiator and let unit cool. Unscrew the bleed valve no air bubbles come out of the hose in the bucket

and clear the vrifice with a fine wire or needle (photo 3). Open the gate valve to bleed any remaining

{photo 2). air. Close the hose bib before restarting the boiler.

If you can’t find a Key for vour If the radiator Isn't heating, clear A convector-based heating system
radiators, & local harchware store or the orifice with a fine wire or needle. is usuaily bied at the boiler by holding
hame center may have a replacemsant. a hose underwater and flushing the

System until there are no mare air
bubbtes coming from the hose.

I‘ Replace Radiator Control Valves »

A radiator control valve that won't cperate should be
replaced. To replace the valve, you'll first need to drain the
SyStem (page 531). Then use a pipe wrench 1o disconnect
the nut on the outlet side of the valve, then disconnect the
vahve body from the supply pipe (photo 1, right). Thread
the tailpisce of the new vahve it the radiator, Thread the
vahse body onto the suppdy pipe. Make sure the amow on
the vahe body points in the direction of the water flow
Thread the connectng nut on the tailpiece onto the autlet
side of the valve (phota 2, When you recharge the system, Use a pipe wrench (o Fasten the valve (o the

i remove the control vahee Jeft).  supply tube, then secire
apen the bleed valve on the radiator wntl a tickle of water Thread the tailgiece of the new  the connecting nut on the

FUNS. OLIL. vahe into the raciator (ight).  tailpiece to the vakve
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| eaks in the exhaust Hue, around the burner
L_mounting [lange, combustion chamber cover plate,
L1 “r:' |:||:|ur are |]“|.I:'|'I|i.|] SOUNCES l:ll. ('.Irl'H:III I'I’Il:”'lllliﬁll:'.
Any leak that might allow carbon monoxide to enter
}rll.ll' |'H:ll['|l.," ‘il“:l”l[l hl:," I'I:,'l:l.,til'[._"l:F i!r'll'lil:di:”l:l'.'.

Holes and rusted portions are visible signs of a
damaged Nue. Smaller leaks can be found by turning
on the burner and holding a lighted candle along

the joints in the fue and the seams of the burner
mounting flange, combustion chamber cover plate,
and fire door. The Hlame is drawn toward the joint or
seam when there is a lea

s

Tools & Materials »

Wire brush

Putty knife

Long candle

Power drill/screwdriver

H = | » | goement
flue sections
“ B |.rl| (e H':l."
furnace cement

| sealing an Exhaust Leak

To seal a leak at a seam, turn off the burner and let the
|:l|:|i|ﬂ'r ('(HJ]. -l.l'lﬂ_:l'l. use a wire I]r[lﬁll Lo rermove LTIy |:|i|'|
or rust that has accumulated around the leak (photo 1)

Hl_".:ll |E|[._! |[.,'.|L. h'l. .I.IFFTI} i|1_E| !'l_'llr.,“'“:ll]' |.|.|l'|'|.H{{"
cement with a putty knife (photo 2}, To stop a

mounting lange leak. loosen the retaining bolts

Use a wire brush to clean off any rust or dirt deposits that
have accumulated on the surface.

| Identifying & Repairing Exhaust Leaks

Hold a lighted candle to the joints on the fluz and seams
around the burner to find leaks.

located at the edges of the Hange, Scrape away the
{Jl'l':lfl.l'{l }_::lhl..ﬂ'l .Il'ld ?II.]l]l\. |'l'|:.|'.:!'§.'||:lrf|' r‘ili'l'l:ll.'l." ocement at
the edge. Then, tighten the bolts.

I“ st YOI |'I:,'|:l.,!i|'.. LLETTY O ||"|L"' |J(li
lighted candle to the repair area. The candle Hame

lil‘ll1|i||’._| ok [|i4;|-..|;'r O WYL,

er :|r1[| |'|H|l;| b |

With a putty knife, apply refractory furnace cement to seal
the legk,
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2 | Repairing Electric Baseboard Heaters

B.;l.‘i['l')l'h:ll'[] heaters are .-aimph: electrical units
consisting of a heating element with attached
metal fins For transferring heat, and a limil
control—a switch that prevents the element from
overheating, To control the temperature, some
models have a built-in thermostat; others are
controlled by a line valtage, or zone thermostat

{page 544)—a wall-mounted thermostat that is \ Heating
alemant

wired directly to the heater
Most heaters are wired to a 240-volt circuit, which : = ;

i : T Control Grounding
means both the black and white circuit wires are hot hoX COver SCTeW
and carry voltage. Others use 120 volts and are wired
to a circuit or plugged into a standard receptacle, The
| three types are nearly the same,

tests for a

If the heater is wired to a household circuit. shut Tools & Materials »
off the panwer at the main service |1:L|:r.‘.|, and test Tor
power before proceeding (left) Screwdriver Replacement parts
Note: Wiring for heaters wd thermiostats Multimeter Masking tape
varies, For the best—and safest—results, check the Vacuum or brush Pen
ntcitrfecturers wiring instriections, amid label all wires MNeedlenose |'1||'§_1[5-',

befare disconnecting.

How to Test for Power Before Making Repairs

Turn off the power to the heater

at the main service panel. Remiove the
heater's control box cover, and labe| the
black hot circuit wire: Insert one probe of
a neon circuit tester of multimeter into the
wire cannectaor at the end of the circuit
wirg, and touch the other probe to the
grounding screw on the heater casing.
Then, label the other circult wire twith 2
240-volt haater, this wine will also carry
voltage). Insert the tester probe into its
wire connectar; and touch the other probe
to the grounding screw Finally, insert one
probe into each of the wire connectors
youve just testad. IF the tester shows
current for any of the tests, the power s
still on, Return to the senvice panel, and
turn off the correct circuit,
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How to Test & Service an Electric Baseboard Heater

Begin by testing the limit control. Shut off the power at
the main service panel, and confirm it is off by testing the
unit (page 534k, Pull a fimit control lead from its terminal. Set
multimeter totest continuity. Touch one probe to each it
control terminal. if the tester shaws continuity, it means the
fimit cantrol s working correcthy, and you should maove on to
testing the thermostat (step 21, IF the tester does not show
continuity, remaove the limit control and themmal conductor
fram the unit; and replacea it with a dupdicate part from

the manufacturer.

To test the thermostat, start by labeling each thermostat
lead and wire connacted to it, giving both wires the same
name, Designate circuit wires and their respective leads as
HOT, and heater wirgs and their respaective leads as UMNIT.

Disconnect wires, and remove thermostat. Turn
thermaostat dial to highest (hottest) setting. Set multimetar 1o
test continuity. Touch one probe toa HOT wire lead and the
ather woeach UNIT wire, The tester should indicate continuity
inone of the connections. Repeat tast for the ather HOT wirg
lead and aach UNIT wire, If there is continuity for both HOT
wires, move on to step 4. If the thermostat fails either test,
replace with duplicate part from manufacturer,

Test the heating element. Find the heating elemant wire
that connects to athermaostat lead. (This wire may come from
the far end of the elament.} Unscraw wire Connector, and
separate wires. et a multimeter to test continuity. Touch ona
probe to the free heating element wire and the other to the
wire running from limit control to the other end of the element,
Multitaster should indicate continuity, meaning elermeant

is sound and the problem may lie in the circuit, If nat, the
alement iz bad, and the entira unit should be replaced,
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f|||-mnt|nlvd L'Il;:L'II‘i[: h:'ult:r.l-. Are installed

between studs in an interior wall, typically in
ﬁlﬂl{” Al ﬂll‘:l'l i b i.'l'llr:,.'ﬂ.‘-l'_l.-'ﬁ ar I}Eliilrl](}[]l udl.]il iﬁ“ﬁl
where no other heat source is available. They work
on the same principles as electric baseboard heaters
{pages 534 1o 533), generating heat by running
electrical current through a heating element.

Wall-mounted heaters often contain a fan to help
distribute heat to the room. 1f the heater won't turn
on or shut off when the room temperature changes or
when you turn the control knoh, minor repairs may
solve the problem.

The heater may have one or two limit controls
near the heating element. They are designed to
shut off the heater iF it overheats. 1T there 1s a slight
burning smell and the heater doesn't shut itsell off,
one or both limit controls may be faulty.

If the heater doesn't respond when adjusting the
control knob, the thermostat may be Faulty. Starting
at OFF, turn the thermostat knob, and listen for a
click. If the unit doesn’t click, test the thermostat
lor continuity, using a multi-tester. Replace the
thermostat if it is Faulty,

B Repairing Wall-mounted Electric Heaters

Inspect a wall-mounted heater before the start of the
heating season. Dirt and dust can build up around the heating
atement, resulting in & burning smell when the heater is back
in service, & careful cleaning with a soft-bristled brush is
important for safie, reliable use

" How to Remove the Heater and Check for Power

To remove and test the heater, shut off the power to the
heater at the main service panel. Remove the control knob.
Loosen the mounting screws on the grill, and slide the heatar
out of the wall can, Lift the top out first, disengaging the tabs at
the Dase

B36 B THE COMPLETE PHOTO GUIDE TO HOME REPAIR

Insert one end of a neon clrcuit tester into the wire
connector holding the black circult wire, and touch the other
probe to the grounding screw. Repeat, touching the probes to
the white clircuit connector and grounding screw. Finally, insert
one probe into each of the wire connectors. The tester should
not glow for any of these tests. If it does, shut off the correct
circuit breaker on the main senvice panzl, Repeat the tests until
the tester does not glow.



How to Test & Replace a Limit Control

Shut off the power to the heater at the main service If the tester doesn’t indicate continuity, remove the limit

panel, and chack for power, Use neadienose pliars b remove contrad and thermal concuctor assemohy from the heater,
a single limit control lead from its terminal on the back of the When purchasing a replacement, bring the old limit control
heater, and test for continuity with a multimater, Touch one with you for identification. install the new limit control, and
probe of the muitimeter to each limit controd terminal. Repeat reassemble the heater.

the test for the other limit control

How to Test & Replace a Thermostat

Shut off the power to the heatar at the main service panel, If the multimeter doesn't indicate continuity, remove
and check for power. Disconnect one lead from the back of the gther lead, and unscrew the control switch/thermostat
the control switch/thermastat unit by prying it loose with a unit from the base of the heater, Install an identical
needlenase pliers or unscrewing it With the multimeter set to replacemant unit,

test for continuity. place one probe on each terminal,

Hewting, Ventilation & Air Conditioning B
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B | servicing Thermostats

538

A thermostat is o femperature-sensitive swit h
r‘ﬁ":’hthm automatically controls home heating and
.tir—:'lJlll:'iI i‘””i”_ﬂ SYSLEms. -”Il‘rl' are e Ly RS l:ll‘l.l"ll.,"l'l'lll]'
stats used to contmol heating and air-conditioning systems.
i LA =4 l::lll.lﬂl:" [l"H.'IT'l'II"lHI.”‘i ol |'l::|| 'l".'l'l'iilll..,"'l'l“l]‘i(' |:u;'.||ir1}_=[ .,“ll:l
air conditioning from one central location. Line-voltage
thermostats are used inosone heating systems, where cach
room has its own heating unit and thermostat.

I|I| |1:l'|."| -'\.'l'lll,iI_E\i_' ‘I\L'r[]'l“_‘i-[ilt I‘\ |:l“'|'l'l_"'|-[._'{l |'I'|| «l

transformer that reduces 120-valt current to about
24 volts. A low-voltage thermostat is very durable, but
failures can oceur if wire connections become loose
or dirty, it thermostat parts become corroded, orif a
transformer wears out. Some thermostat systems have

two transtormers. One transformer controls the heating
unit, and the other controls the air L‘un:|i1inuil1‘u‘ mit.
Line-voltage thermostats are powered by the
same circuit as the |'I|.‘:-l!irl,'-_'| unit, usually a 240-voll
circuit. Always make sure to turn off the power before
servicing a line-voltage thermostat,
A thermostat can be replaced in about one

|'|!le|l. III|||.III'|.' |'|Hf11\'._'”'m'. ners {'I‘II'IH.‘-.IL‘ Lia I'L'lJli_IL'I."

standard low-voltage or line-wvoltage thermostats
with programmable setback thermostats, These
|]|'L|ﬂ|'i’||1'l|l|.|h£(' lJE('l'rl'I”hI.“‘i cen. cul {‘II:('l'_L"EI LIsE |'|"|. lll?
to 35%.

'||'||'|'u:_'r1 |:l||'!|'i|'|H| o T ||'||."|.'|!||.|.‘||:||,.. Il'IdL.L"' R0
the new unit is compatible with your heating/
,lir—g_'i,:-qu:|'||ic|r1i|1f_:l' swstem For reference, take ,a|nnz_{ the
brand name and model number of the old thermaostat
and of your |uu|Lrng."}lir-l;r1|1dil:imlin;-_; units, When
buying a new low-voltage transformer, choose a
replacement with voltage and amperage ratings that
match the old thermostat.

Tools & Materials »

Combination tool
Continuily tester

Sofl-bristled
paint brush
Multimeter, Masking tape

serewdriver Shiort pleCce of wire

Electronic programmable thermostats can ba set to make up 1o four temperature changes each day, They are availabla in
low-voltage designs (right) for central heating/cooling systems and in line-voltage designs (eft) for electric basebozrd heating. Most
alectronic programmable tharmaostats have an intemal battery that saves the program in case of a power failure,
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Thermostat Thermostat Wire to
body as thermostat
; :

Coverplate

Transiormer

Electrical
box

conditioning
units

Low-voiltage thermostat system has a transtormer that 15 either connected toan electrical jJuncbon Box or mounted Inside a
furnace aCcass panel. Very thin wires (18 t0 22 gauged send current to the thermastat. The thermostat constantly montars room
wemperatures, and sends electncal signals to the heating/cooling wnit through additional wires. The number of wires connected
to the thermostat varies from two to s, depending on the type of heating/air conditioning system: in the common four-wire
Systern shiown above, power 15 supplied to the thermastat through a single wire attached to screw terrminal B Wires attachead o
ofher screw terminals relay signals to the fumace feating urt, the al-condiioning unit, and the blower urt. Before removing a
thermostat, make sure to label each wire to identify its screw terminal location.

Thermostat

Wire
bhase

identification
Coverplate - markings

— Feed wires

Wires to
- heating unit

Electrical
hox

Wire leads

Line-yoltage thermostat for 240-volt baseboard heating unit usually has four wine leads, although some maodals have anky fwo
leads, On a four-wire thermostat, the two red wire leads (sometimes marked LINE or L) are attached to the two hot feed wires
bringing power into the box from the senace panal, The black wire leads (somefimes marked LOAD) are connected to the circuit
wiras that carry power to the heating unit

Hewting, Ventilation & Air Conditioning
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How to Inspect & Test a Low-voltage Thermostat System

3

Mounting
SCTews

Turn off power to the heating/ Clean dust from the thermostat parts Remove the thermostat body Dy
al-condisoning system at the using a small, soft-bristled paint brush. FOOSEnINg the mounting screws with

main service pansl. Ramove the
thermostat coverplate.

& screwdriver,

Inspact the wire connections on the thermostat base.
Reattach any loose wires. If wires ana broken or corroded,
they should be clipped, stripped, and reattached to the
scraw terminals,

B4 B THE COMPLETE PHOTO GUIDE TO HOME REPAIR

Locate the low-voltage transformer that powers the
thermostat. This transformer usually is located near the
heatingfair-conditioning system or inside a furnace access
panel, Tighten any lonse wire connactions



Set a multimeter to the S0-walt (LAC) range. Turm on power to Touch one probe of multimeter to each of the low-valtage
the neating/air-conditioning system at the main service panel. scraw terminals. If tester does not detect current, then the
transtormer 15 defectve and must be replacad (page 5430,

Turn on power to heating system. Sef thermostat control Strip 1" from each end of a short piece of insulated wina,

lewers 1o ALTO and HEAT, Touch ane end of the wire to terminal marked W and the other
end to terminal marked R. If heating system begins to run, then
the thermostat is faulty and must be replaced (page 542),
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How to Install a Programmable Low-voltage Thermostat

Turn off power to the heating/ uUnscrew the thermostat Label the low-voltage wires 10
air-conditoning system at the MOouUnting scraws, and remove the identify their screw terminal locations,
main sarvica panel, Ramawe the thermostat Dody, using masking tape, Disconnect all
thermostal coverplate Iow-voltage wires

Remove the thermastat base by loosening the mounting Thread the low-voltage wires through base of new
screnys, Tape the wires against the wall to make sure they do thermostat, Mount the thermaostat base on the wall, using the
not fall into the wall cavity, scraws Included with the thermostat.

Connect the low-voltage wires to the screw terminals on Install batteries in thermostat body, then attach the
the thermostat base, Use the manufacturer's connection chart body to tharmastat base, Turn on power, and program the
as a guida, thermostat as desired,
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How to Replace a Low-voltage Transformer

Electrical
box

Transformer

Turn off power to the heating/air-conditioning system at the
main senace pansl. Remove the coverplate on the transhammer
elactrical box.

Translormer
lead

Test for power by touching ane probe of neon circut
tester to grounded metal bax and ather prabe (o espased
wires, Remove wire connector from white wires and repeat
test. Tester should not glow for either test. IF it does, power
i5 still entering box. Return to senace panal, and turn off
COrrect circuit,

Grounding
lead

*Transformer
lead

Carefully remove the wire connector joining the black
cireuit wire 1o the transfonmer lead. Be careful not to totich
DEre Wwires.

ago

Grounding wires

wires

Disconnect the grounding wires inside the box, then
disconnact low-valtage wires attached to the scraw terminals
an the transformern. Unscrew the transformer maunting
bracket inside the box; and remove transformer. Purchase

a new transformer with the same valtage rating as the

old transtormer

Attach new transformer to electrical box. Reconnect
circuit wires to transformer leads. Connect circuit grounding
wires to transformaer grounding |ead.

Connect the low-voltage wires (o the transformer, and

reattach the electrical box coverplate, Tum on the power at the
main service panel

Hewting, Ventilation & Air Conditioning



How to Test & Replace a Line-voltage Thermostat

Turn off power to the heating unit at the main service
panel. Remove the thermostat coverplate,

Unscrew one wire connector. Test for power by touching
ane probe of neon circuit tester to grounded metal box and
touching othar probe to exposed winas, Testar should not
glow. Repeat test with other wire connections, Tester should
not glow, If it does, then power is still entering box. Retum to
sarvice panal, and turn off comect circuit

Bdd B THE COMPLETE PHOTO GUIDE TO HOME REPAIR

Loosen the thermostat mounting screws, and carafully
pull the thermostat from the electncal box.

Identify the two circuit wires that are attached to the
thermostat keads marked LINE. The circuit wires attached to
the LIME leads bring power into the Box and ara known as faed
wires. Label the fead wires with masking tape, then disconnect
all wires.



Test thermostat by attaching the clip of 2 continuity tester
10 ane of the two leads marked LINE then touching probe

10 wire lead marked LOAD an same side of thermostat. Turm
temperature dial from HGH to LOW. Tester should glow in both
positions. Repaat test with other pair of wire leads. If tester
daes not glow for bath positions, thermostat s faulty and must
be replaced.

Connect the remaining circuit wires o the thermostat
leads marked LOAD, using wire connectors, Connect tha
grounding wires together with a wing connectorn

Replace a faulty thermostat with a new thermostat that
has the same voltage and amperage ratings as the old one.
Connact the new thermostat by attaching the circult feed

wires to the wire leads marked LINE, USing wirg conneciors.

Carefully fold the wires inside the electrical bowx, then
attach the thermostat mounting screws and the coverplate,
Tarn on the power at the main service panel. IF new thermastat
i5 programmable, set tha program as desinad

Hewting, Venrilation .'_'_'||'|'E.rl.ll.l'i.'jn-:lillll_g B RdhR



2| Installing a Ridge Vent

[ YLl meed attic ventilation, i|15!.1]|i|1g a gontinuous [ 13|.u'4.=:| in several locations across the roof. Tt also
ridge vent will get the job done. Since they're saves yvou from having to make numerous cuts in your
installed along the entire ridge of the rwof, they finished rool, which can disturh surrounding shingles,

provide an even flow of air along the entire underside

of the rool t_ll:_'-i_'ln.il].g. Caombined with continuous

soffit vents, this is the most effective type of

ventilation system. Tools & Materials »

Since the vents are installed along the ridge,

theyre practically invisible, eliminating any disruptions Hammer Flat pry bar

to the roof. Other vent types, such as roof louvers and Clircular saw Ridge vents

turbines,; often distract from the roof’s aesthetics Tape measure 1 %" roofing nails
Installing one continuous ridge vent is quicker and Chalk line

easier than installing other tvpes of vents that need 1o

Continuous ridge vents work in conjunction with the soffits to allow airflosw under the roof decking. Installed at the roof peak
and covered with cap shingles, ridge vents are kess conspicuous than othar roof vents,
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How to Install a Ridge Vent

Remove the ridge caps, using a

flat pry bar. Measure down fram the
peak the wadth of the manufacturer's
recammended opening, and mark
each end of the root. Snap a chalk ling
betwesan the marks. Repeat for the
ather side of the peak. Remove any
nalks in your path

Center the ridge vent over the paak,
aligning the edges with the chalk lines,
Install using roofing nails that ara long
enough to penetrate the reof sheathing
Tip: If a chirnney extends through the
peak, leave 12" of sheathing around
the chirmmey.

Set the blade depth of a circular saw
to cut the sheathing, But rot the rafters
Cut along each chalk line, staying 12°
from the edgas of the roof. Remove the
cut sheathing, Using a iy bar,

Butt sections of ridge vents (ogether
and nail the ends. Install vents across

the entire peak, including the 12
sections at each end of the roof that

WE2 NoT CUE enviay!

Measure down from the peak hali
the width of the ridge vent, and make a
mark on both ends of the roof. Snap a
line betweaen the marks. Do this on bath
sides of the peak.

Place ridge cap shingles over the
ricdge vents. Mail them with two 116"
rogfing nails per cap, Overlap the caps
as you would an a normal ridge. If the
caps you removed in step 1 are stil

in good shape, you can reuse them
Ctherwise, Use new ones

Hewting, Ventilation & Air Conditioning
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| Installing New Vents

548

E YLl need more ventilation for VoL altic, bt YLl
don't want to replace vour entire soffits or embark

an a roofing project, vou can add vents to vour existing

wood soffits and roof,

air intake, and how to add roof vents for air outtake.
These additional vents increase the airflow under vour
roof, helping to eliminate heat buildup in vour attic,

Examine the eaves area from inside your atbc to make
sure there is nothing obstructing air flow from the soffits, If
insulation is blocking the air passage, install insukation baffles,

Il'll‘-. |JITI_iL‘I.'I ‘rhl'l'l.'l.'i I'ltl'l". ¥ .;“illl !-iI]llllll vienls IIUF

Tools & Materials »

il?er||I1['l' nllhh(‘l"}_‘.}]ﬁl&f"l “ﬂilf‘i
Pry har Roof cement
Chalk line Stainless

Caulk gun steel serews
"rdlﬂ_' MLsasLne HI]”.”_ \"IL"HI LUV
[rill Roof vents

Jig:;du- Siliconized

Utility knife acrylic caulk
Chalk line Screwdriver

How to Install New Vents

I'HE COMPLETE PHOTO GUIDE TO HOME REPAIR

4

Adding vents to wood soffits and the roof can increase
airfiow in the attic

Draw a cutout for the soffit vent cover on the soffit panet,
Centar the vants between the fascia and the side of the houss,
The cover outfine should be %" smaller on all sides than the
soffit went cover



Drill a starter hole, then cut the vent Caulk the flanges of the vent cover. Mark the location for the roof vent by

apenings with a jigsaw screw the went cover to the soffit: drivineg a nall through the roof sheathing.
Tige For Wsua! effect, install new vent Centar the nail batween raftars, 16" ko
COVErs With the iolvers pointing in the 24" from the ridge pole.
same airection.

Center a vent cover over the nail Apply roof cement to the underside Secure the roof vent to the sheathing
an the outside of the roaf, Outline the of the base flange. Sat the vent cover with rubber-gasket nails on all sides
base flange of the vent cover on tha in pasition, slipping the flange under of the flange. Tack down any loose
shingles, then remove shingles in an the shingles, centered over the shingles. Do not nail through the flange
area 2 insige the outline. Mark the vent-hole cutout, when attaching shingles,

roof vant hole, using the marker nail
as a centerpoint, Cut the hole, using a
reciprocating saw or jigsaw
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| Reference Charts

Metric Conversions
To Convert: Ta: Multiply by: To Convert: To: Multiply by:
Inches 0.03%

Golons (1.5, rasiii £546) iy Gallons (U5.) 0.264 (imp. 0.22

Paunds Kilograms 0.454 Kilograms Paunds 2.1
Converting Temperatures Lumber Dimensions
Nominal - .8,  Actual - U.S. (in inches) Metric
Comeent dagrees Fuheenheit (F) to dagrees Calsius () by following this simple Y Tex 1's 19 % 38 mm
formulo: Subtroct 32 from the Fohrenheit temperature reading. Then, mulkiply thos
MMrhsﬂ.lewﬁ,?? F-37=4545x %35 (C ]K !'x'll leE‘
To comvert degrees Celsivs to degraes Fahrenheit, mulfiply the Celsivs fempesafure % i d 15 % 114 mm
nding by *5. Then, o 32. For sxomgle, 25 € *5=45.48 4 32 =77 £ x5 19 x 140 mm
Fuhraribedl h"lll:f s TR : __ _
o — 1x12 L 11 19 x 286 mm
: — e
En — ¥ | 1584 75 = 140 mm
15* B L1, || - ——
o I 14 10 1x 9!y 25 % 135 mm
w° — -
15 & x4 Tix 3, 32 89
- Panels ik Tex 11 32 x 206 mm
et plywood panels are commonky evailobs in two sizes 1,200 mm = 2,400 18 % 140 mm
mm ond 1,220 mm = 2,400 me, which is roughly equivolent fo 0 4 = B4, sheet. P e TR T
Standard ond Select shenthing ponets come in standord thicknesses, while Sonded R - ?5mrr|
groida panets are availuble in speciol thicknesses. : : T

Standard Sheathing Grade Sanded Grade

64 x 140 mm
TS5 mm 1 in.) b mm (43 in.) T

x5y B9 x 140 mm

12.5 mm {'z2im.} 17 mm .

185 mm Puin) 17 mm {3in.) Liguid Measurement Equivalents
| Pt TR AT Y

15 rin,) 21 {%1sin.)

1 Gallon ~ 128 Fhid = 4 Quarls
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Drill Bit Guide

Tt Carbide-fipped plnss Spode Adjustable Hole
Bit Masonry & Tile Eit {nusterhore Sow

7 -

[

Nails

Muil lengths ore identified by nembers from 4 to &0 fellowed by the letier “d,* which stonds for “penny.” For ganseal framing and repair werk, w52 commen or box mails. Comman
naiks ore best swited 1o froming werk where sirengih i imgeriond, Box nails are smalles in diomeber then common salls, which mokes them ensier fo drive and bess likely fo split wood,
Use bex nails For light work end thin materioks. Most common and bex noiks hova o cemant or vimyl coating thet improves their hobding pewer,

1bs. mm in.

| 102 mm "
| 16d 89 mm A

-2 104 T mm ¥

= &d 44 mm 2%

= b 3l mm r

= & 44 mm 1"

== '1.'|j 38 mm Lk

Counterbore, Shank & Pilot Hole Diameters

Screw  Counterbore Diameter for Clearance Hole for Pilot Hole Diameter
Size Screw Head (in inches) Screw Shank (in inches) Hard Wood (in inches) Soft Wood (in inches)
i 46 () il Yid i ]
#1 4 ¥ Yt b
#1 W b i i
#1 W L] i ¥
[ Y Y 1] Wa
£ i Y Y T
£ Wi EeH In Y
#0 # i Ya ¥n
" b "W % ¥
#10 b ¥ Y T
#11 i Y ¥n i
#12 b e Ve u.

Hn::,li'q'.ll.n'lfill.-l:r-. § 55



| Index

A
ABS (acrylonitrile butadiene styrene)
plastic pipes
overview of, 285
replacing leaky cast iron pipes
with, 308
See also Rigid plastic pipes
Accessibility and thresholds, 121
Acid etching concrete floors, 45-48
Aerators, repairing, 340
Alarms, installing carbon monoxide
& heat, 510-511
Alligatoring paint, 196
Aluminum end caps, replacing, 191
Aluminum siding, patching, 191
Aluminum wiring, 432
asphalt driveways, repairing,
272-275
Asphalt roof shingles, replacing, 172
Attics, ventilating, 546-549
Algers
using closet to clear tollets, 374
using hand
1o clear drain hines, 358, 372-373
to clear shower drains, 375
LIsing power, 383

B
Balicocks, adjusting & repairing, 357
Ball-type faucets
overview of, 322, 323
repairing, 324-325
Baseboards, installing, 17
Basement windows, well covers, 108
Bathrooms
clearing clogged drum traps, 378
installing integral vanity tops &
cabinets, 318-319
showers
clearing clogged drains, 375
showerheads
cleaning & repairing, 350
instaliing flexible adapters, 351
sinks
clearing clogged, 368-370
installing pedestal, 316-317
repairing leaky strainers, 371
replacing faucets, 334-337
tollets
adjusting handle & lift chain
tor lift wires), 354
clearing clogged, 374
common problems, 352, 354
overview of, 353

repairing leaking, 360-361
repairing pressure-assisted
toilets, 343-3464
repairing running
adjusting, cleaning or
installing flush valve, 359
adjusting/repairing
ballcocks, 354-358
overview of, 355
replacing, 364-367
tubs
clearing clogged drains, 376-377
installing flexitle shower
adapters, 351
replacing spouts, 347
tub & shower faucets (combination)
single-handle, 343, 348-349
three-handle, 342, 344-345
two-handle, 343, 3456-347
Bifold doors
installing, 164-165
maintaining, 107
Black iron, 304
Blistering paint, 194, 197
Blocks
cleaning & painting, 260-261
identifying problems, 252-253
refacing damaged, 258
reinforcing section of refaced, 259
repairing tuck-point mortar joints,
254-255
Blow bags, using, 368, 379
Board & batten siding
remaoving, 187
replacing, 192
Brass valves, soldering, 298
Brick work
cleaning & painting, 260-261
identifying problems, 252-253
molding
remaoving, 187
replacing, 195
repairing tuck-point mortar joints,
254-255
replacing damaged brickis),
256-257
Brushes for painting
cleaning, 205
selecting, 203
using, 87, 203-206
Bubbles
repairing in wallcovering, 64
under vinyl sheet floors, 11
Bulging joists, repairing, 12
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C
Cahinets, painting, 94-95
Cable problems & solutions, 433435
Carbon manoxide alarms,
installing, 510-511
Carpet
gluing loose seams, 41
patching, 27, 40, 42-43
restretching loose carpet, 41
soot damage, 40
Cartridge faucets
overview of, 322, 323
repairing, 326-327, 345-349
Cartridge fuses, 424, 425
Casement windows
cleaning & lubricating cranks, 125
repairing crank assembly, 125
weatherizing, 112
Cast iron pipes
overview of, 308
removing & replacing section of,
309-311
Caulking
cracks in door panels, 111
gaps between concrete and
masonry, 222
matching to surface, 108
overview of, 109
recaulking wall tile, 61
when installing replacement
windows, 152, 153
Ceiling fans, repairing, 492-493
Ceilings
painting, 92-93
raising sagging wallhoard, &7
removing popeorn texture, &4
repairing, water damaged, 6869
replacing acoustical tiles, 47
Ceramic tiles
replacing floor, 38-39
wall
recaulking joints, &1
regrouting, 60
remaoving, 71
replacing accessories on, 62
replacing broken tiles, 63
Chandeliers, repairing, 485489
Childproofing electrical
receptacles, 451
Chimney caps, repairing &
replacing, 182-183
Circuit breakers, 424, 425
Circuits, overview of, 420-421



Closet augers, using to clear
toilets, 374
Compression faucets
overview of, 322, 323, 328
repairing, 328-331
repairing tub & shower, 344-345
Compression fittings, using, 300-301
concrete surfaces
blocks

D Drain system

Decks clearing clogged
maintaining older, 276 drum traps, 378
renewing, 276, 277 floor drains, 379, 382-385

repairing damaged decking showers, 375
& joists, 278-280 sinks, 368-370
replacing posts, 280-281 tubs, 376-377
Diaphragm ballcocks, repairing, 357 clearing lines with hand augers,
Dimmer switches, Installing, 478-47% 372-373

cleaning & painting, 260-241
identifying problems, 252-253
refacing damaged, 258
reinforcing section of
refaced, 259
repairing tuck-point mortar
joints, 254-255
common problems, 218-219
keveling floors, 223
paint for disguising repairs, 217
painting floors, 249-251
patching
floors, 223
large areas, 220-221
small areas, 220, 222
steps, 228-229
rebullding steps, 234-239
repairing
cracks, 224-226
gaps around masonry, 222
masonry veneer, 231
overview of, 214
products for, 217
shaped, 230
steps, 227-229
tips for, 217
resurfacing
patio slabs, 240-243
walloways, 232-233
sealing floors, 44-49, 244-248
Continuity testing of wall switches,
470-473
Copper plpes
cutting, 294, 295
fitting methods for, 292
flexible, 292
joining with
compression union fitlings, 301
flare union fittings, 302-303
soldering, 294, 296-298
taking apart soldered joints, 299
types of, 292
working with, 293
CPVC (chlorinated polyvinyl chloride)
plastic pipes
overview of, 286, 287
See also Rigid plastic pipes
Cracked joists, repairing, 13

Disc faucets
overview of, 322, 323
repairing, 332-333
Dishwashers, maintaining, 414-415
Doorbells, repairing & replacing,
506509
Doors
accessibility and thresholds, 121
freeing sticking, 102, 106
installing
bifold, 164-145
prehung interior, 150-151
storm, 154-155
maintaining
sliding or bifold, 107
storm, 131
painting, 91
exterior, 207, 211
using spraying equipment, 211
removing, 103, 148-14%
repairing
common problems, 102
latchbolt problems, 102, 104
warped, 105
replacing
exterior, 160-163
hanging new exterior in old
jamb, 156159
thresholds, 118~121
securing
by installing deadbolt lock, 141
by installing security box
strike, 140
ovierview of, 136
sliding, 138
tips for, 139-140
shortening interior
hollow-core, 117
overview of, 114
solid wood, 115-114
tightening loose hinge plates,
102, 103
weatherizing, 108, 109-110
thresholds, 109, 120
Double-hung windows
installing new sashes, 132-135
replacing broken sash cords, 124
Drain cleaners, caution about, 368

DWY copper pipes and, 292
overview of, 284

Driveways, repairing asphalt,
272=275

Drop-in kitchen sinks, installing,
320-321

Dry-stone walls, rebullding section,
265

DWW\ copper pipes, 292

E
Efflorescence on exterior masonry, 197
Electrical boxes
described, 419
problems and solutions, 437-439
Electrical system
cable problems & solutions,
433-435
circuit breakers, 424, 425
circuits, overview of, 420-421
cord problems and solutions,
A40-441
elactrical box problems and
solutions, 437439
grounding
jumper wires, 433
plastic pipes, 286
installing
carbon monoxide & heat
alarms, 510-511
electrical boxes, 504-505
overview of, 416-417
parts of, 417-419
pllot-light switches, 467
receptacles
accessories for, 451
childproofing electrical, 451
commaon problems and
solutions, 442-443, 445
high-voltage, 450
installing GFCI receptacies,
456-459
older. 449
overview of, 444, 445
repairing & replacing, 454-455
testing for power, grounding &
polarity, 452-453
types of, 448
repairing & replacing

fudex W
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doorbelis, 506-509
lamp sockets, 502-503
phone jacks, 512-515
replacing plugs, 500-501
safety and, 422-423, 451
service panel problems and
solutions, 431-432
wall switches
common problems & solutions,
442-443, 460-441
double switches, 466, 473
electronic, 473
four-way switches, 464, 471, 477
installing dimmer switches,
478-479
overview of, 462
pilot-light, 472
repairing & replacing, 474-477
single-pole switches, 463, 470,
474-475
specialty switches, 468-449
switch/receptacle
combinations, 467, 473
testing for continuity, 470-473
three-way switches, 464, 471, 476
time-delay, 473
timers, 472
wire connections problems and
solutions, 436-437
Wiring
configurations, 446-447
dealing with aluminum, 432
evaluating old, 426-42%
See also Light fixtures
Electric heaters
repairing baseboard, 534-535
repairing wall-mounted, 537-538
Electric meter, described, 418
Electric water heaters
repairing, 387, 390-391
replacing 220/240-volt, 392,
398-399
Electronic motion-sensor
switches, 461
Electronic switches, 473
Entry doors, replacing, 160-163
Exterior doors
hanging new in old jamb, 156-15%
painting, 207, 211
replacing, 160-163
replacing thresholds, 118-121
SECUNng
by installing deadbolt locks, 141
by installing security box
strike, 140
overview of, 136
sliding, 138

tips for, 139-140
weatherizing, 108, 109-110, 120
Exterior surfaces
brick work
cleaning & painting, 260-241
identifying problems, 252-253
repairing tuck-point mortar
joints, 254-255
replacing damaged brick{s),
256-257
commaon paint problems &
solutions, 196-197
masonry
caulking gaps between
concrete and, 222
efflorescence on exterior, 197
preparing for painting, 201
pressure washing, 270-271
repairing
fireboxes, 262-263
veneer, 231
mildew on, 197
painting
applying paint, 203-206
applying primer, 202-203
fascia & soffits, 205
preparation, 199-200
preparation of metal and
masonry, 201
removing old paint, 198
siding, 204
trim, 205, 207
replacing wall sheathing,
188-189
siding
common problems, 185
overview of, 184, 190
painting, 206, 208-211
patching aluminum, 191
removing, 186-187
replacing
aluminum end caps, 191
board & batten, 192
lap, 193
wall sheathing, 188-18%
wood shakes & shingles,
192
staining, 212-213
trim
Inspecting, 184
painting, 205, 207
preparing for painting, 200

removing brick molding, 187

repairing, 194
replacing brick molding, 195
See alzo Exterior doors
Eves, protecting, 33, 78
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F
Fans, repairing ceiling, 492-493
Fascia
painting, 205
repairing roof, 176
Faucets
hookup variations, 335
overview of, 322323
repairing
bali-type, 324-325
cartridge, 326-327
comprassion, 328-331
disc, 332-333
specialty tools for, 323
replacing sink, 334-337
tub & shower (combination)
single-handle, 343, 343-34%
three-handle, 342, 344-345
two-handle, 343, 346-347
Fireboxes, repalring, 262-243
Fittings
for cast iron pipes, 308
for copper pipes, 292
for galvanized iron pipes, 304,
305=307
for plastic pipes, 287, 288
Lsing comprassion, 300-301
using flare, 302-303
Flagstone, replacing damaged
stones, 268-249
Flare fittings, using, 302-303
Float cup balicocks, repairing, 357
Floating floors, 31
Floorboards, replacing damaged,
20-23
Floor drains, clearing clogged, 379
Floors
bubbies under vinyl, 11
buckling in hardwood, 11
gluing loose carpet seams, 41
installing baseboards, 17
leveling concrete, 223
painting concrate, 249-251
patching
carpet, 27, 40, 42-43
concrete, 223
hardwood, 19
small holes in wood, 25
vinyl, 27
repairing
eliminating squeaks, 14-15
evaluating before, 11
hardwood, 18-19
joists, 12-13
splinters in wood, 24
vyl
resilient tile, 37



sheet vinyl, 35-36
replacing
ceramic tiles, 38-39
fioorboards, 20-23
laminate parguet tiles,
32-33
laminate planks, 28-30
laminate planks using
floating fioors, 31
sectons of wood, 26-27
trim moldings, 16-17
restretching loose carpet, 41
sealing concrete, 44-49, 244-243
typical wood-frame, 10
Flugrescent lights
overview of, 494
problems and solutions, 495
replacing
ballasts, 498
fixtures, 499
sockets, 497
tubes, 496
Food disposers
installing, 410-413
overview of, 408-409
Frost-free silicocks, installing, 315
Fuses, 424-425

G
Galvanized iron pipes
overview of, 304
removing & replacing, 305-307
Garage doors
securing, 136
tuning up, 142-147
Gas forced-air heating systems
balancing, 518
cleaning burners, 523
inspecting burner flame, 522
maintaining
biower motors, 520
electronic ignition furnaces, 524
high-efficiency, 525
humidifiers, 526-527
overview of, 519
pilot & thermocouple, 521-522
overview of, 518
replacing air filters, 519
Gas water heatars
overview of, 386
repairing, 387, 388-389
replacing, 392, 353-3%7
Gate valves, 313
GFCI (ground-fault circuit intermupter)
receptacles, installing, 456-459
Globe valves, 313
Grounding
installing GFCI receptacles, 456-459

jumper wires, 433
plastic pipes, 286
Grounding wire, described, 418
Gutters
overview of, 178
patching leaks, 179
patching leaks in joints, 180
patching metal, 180
rehanging sagging, 179
replacing sections of metal, 181
unclogging, 179

H
Hand augers, using
on drain lines, 368, 372-373
on showers, 375
Hardwood floors
buckling in, 11
cleaning & renewing, 12
patching scratches & small holes, 19
removing stains, 19
Heat alarms, installing, 510-511
Heating systems
gas forced-air
balancing, 518
cleaning burners, 523
inspecting burner flame, 522
maintaining
blower motors, 520
electronic ignition
furnaces, 524
high-efficiency, 525
humidifiers, S26-527
overview of, 519
pilot & thermocouple,
521-522
overview of 518
replacing air filters, 519
identifying exhaust leaks, 533
repairing
electric baseboard heaters,
534-535
electric wall-mounted heaters,
537-538
exhaust leaks, 533
thermostats
replacing line-voltage, 544-545
replacing low-valtage, 540-543
types of, 538-539
See glso Hot water & steam
heating systems
Hinge plates on doors
security and, 139
tightening loose, 102, 103
Hollow-core interior doors,
shortening, 117
Hose bibs, repairing leaky, 312
Hot water & steam heating systems

maintaining
bleeding, 532
cleaning & lubricating blowers, 530
draining & filling system, 531
oil filters & strainers, 529
overview of, 528

Hubbed fittings, 308

I
Ice dams, 168
Incandescent light fixtures
overview of, 480
problems and solutions, 481
replacing all or parts of, 482-484
Interior doors
installing prehung, 150-151
shortening
hollow-core, 117
overview of, 114
solid wood, 115-116

J
Joists

repairing, 12-13

repairing decking, 278-280
Jumper wires, grounding, 433

K
Kitchens
clearing clogged sinks, 358-370
installing
drop-in sinks, 320-321
food disposers, 408-413
pedestal sinks, 316-317
maintaining dishwashers, 414-415
repairing leaky strainers, 371
replacing sink faucets, 334-337
sprayers on sinks
attaching, 337
repairing diverter valves, 342
replacing hoses, 342
Knee kickers, 42

L
Ladders, 7677
Laminate floors
composition of, 28
replacing
parquet tiles, 32-33
planks, 28-30
using floating floors, 31
Lap siding
removing, 187
replacing, 193
Latchbolts on doors, repairing
common problems, 102, 104
Lead paint, 70
Leaks
locating & evaluating roof, 170
patching gutter, 179
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repairing gutter joints, 180
Light fixtures
fluorescent
overview of, 494
problems and solutions, 425
replacing
ballasts, 498
fixtures, 499
sockets, 497
tubes, 494
incandescent
overview of, 480
problems and solutions, 481
replacing all or parts of, 482484
repairing chandeliers, 488-489
repairing & replacing recessed
lighting, 485-487
repairing track, 490-491
Locks
on doors, 1346, 135-141
on windows, 137-138
Log cabin siding, staining, 212

M
Macerating toilets, 367
Main service panel, described, 413
Masonry
bricks and blocks
cleaning & painting, 260-261
identifying problems, 252-253
repairing tuck-point mortar
joints, 254-255
replacing damaged brick(s),
256-257
caulking gaps between concrete
and, 222
efflorescence on exterlor, 197
preparing for painting, 201
pressure washing, 270-271
repairing
fireboxes, 262-263
veneer, 231
Materials for preparation, 81
Mercury switches, 461
Metal corner bead, repairing, 54
hetal storm windows
repairing sash frame, 130
replacing glass in, 128
Mildew on exterior surfaces, 197

]
Mational Electric Code (NEC), 430

4]
Qutlets. 5ee Receptacles

F
Paint
comman exterior problems &
solutions, 196197

for disguising concrete repairs, 217

old, 70
safety, 78-79
Fainting
bricks & blocks, 260-261
brushes for
cleaning, 205
selecting. 203
using, &7, 203-204
cahinets, 94-95
ceilings, 9293
concrete floors, 249-251
to disguise repairs on concrete
surfaces, 217
doors, 20
exterior surfaces
applying paint, 203-206
applying primer, 202-203
doors, 207, 211
fascia & soffits, 205
with paint-spraying eguipment,
208-211
preparation, 199-200
preparation of metal and
masonry, 207
removing old paint, 198
siding, 204
stucco, 206
trim, 205, 207
windows, 207
primers & sealers, 81, 84-85
rofllers for
cleaning, 205
selecting, 203
using, 86, 204
room preparation, 82-83
spraying equipment for, 208-211
ventilation when, 79
walls, 92, 93
window trim, 88-89
Parguet tiles (laminate), replacing,
32-33
Patios
replacing damaged flagstones,
268-269
resurfacing concrete slab,
240-243
Pedestal sinks, installing, 316-317
Peeling paint, 196, 197
PE (polyethylene) pipes, 286, 287
PEX icross-linked polyethylene)
pipes, 286, 287
Phone jacks, repairing & replacing,
512-515
Pllot-lights on gas heating systems,
521
Filot-light switches, 467, 472
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Pipes
cast iron
overview of, 308
removing & replacing section
of, 309-311
copper
cutting, 294, 295
fitting methods for, 292
flexible, 252
joining with
comprassion union
fittings, 301
flare union fittings, 302-303
soldering, 294, 296-298
taking apart soldered joints, 299
types of, 292
working with, 293
galvanized iron
overview of, 304
removing & replacing, 305-307
plastic
fittings for, 287
grade stamps, 287
grounding, 286
overview of, 286
rigid
cutting, 288-289
replacing leaky cast iron
pipes with, 308
solvent-gluing, 290-291
types of, 286, 287
quieting noisy, 406-407
repairing burst or frozen, 404-405
Plaster
remaoving, 73
repairing
cracks, 57
filling small holes and dents, 55
patching large holes, 56-57
Plastic pipes
fittings for, 287
grade stamps, 287
grounding, 284
overview of, 2846
rigicl
cutting, 258289
replacing leaky cast iron pipes
with, 308
solvent-gluing, 290-291
types of, 286, 287
Plug fuses, 424, 425
Plumbing system, overview of,
284-285
Plungers, using, 368
on showers, 375
an sinks, 369
on toilets, 374



Plunger-vahe ballcocks, repairing, 357

Pocket window replacement,
described, 132

Polarity, testing for, 452-453

Popcorn texture ceilings, removing, 66

Power augers, using, 383

Prehung interior doors, installing,
150-151

Pressure-assisted toilets, repairing,
363-364

Pressure washing masonry &
stonewwork, 270-271

Primers, 81, 84-85

Prime window replacement,
described, 132

Push-button switches, 460

PVC {polyvinyl chloride) plastic pipes
overview of, 286, 287
replacing leaky cast iron pipes

with, 308

See also Rigid plastic pipes

R
Radiator controf valves, replacing, 532
Receptacles
accessaories for, 451
childproofing electrical, 451
described, 419
high-voltage, 450
installing GFCI receptacies,
456459
older, 449
overview of, 444, 445
problems and solutions,
442-443, 445
repairing & replacing, 454-455
testing for power, grounding
& polarity, 452453
testing switch/receptacle, 473
types of, 448
wall switch/receptacie
combinations, 467
Recessed lighting, repairing
& replacing, 485-487
Regrouting all tile, &0
Resilient tiles, replacing, 37
Rigid copper pipes, 292
Rigid plastic pipes
cutting, 288-289
replacing leaky cast iron pipes
with, 308
solvent-gluing, 290-291
types of, 286, 287
Rollers for painting
cleaning, 205
selecting, 203
using, 86, 204

Roofs
common problems, 169
emergency repairs, 171
ice dams, 168
locating & evaluating leaks, 170
repairing
chimney caps, 182
gutters, 178-181
spot areas, 171
wiood fascia, 176
wood panel soffits, 177
replacing
asphait shingles, 172
chimney caps, 183
step flashing, 175
vent flashing, 174
wood shingles & shakes, 173
Rooms, preparing for working in,
B2-83
Rotary snap switches, 440
Rust on exterior, 197

5
Saddle valves, 313
Safety
childproofing electrical
receptacles, 451
electrical system and, 422423
identifying & repairing heating
systems exhaust leaks, 533
lead paint and, 70
protecting eyes, 33, 78
using solvent glues, 288
when painting, 78-79
when using ladders & scaffolds,
T6=77
when working with acids, 45
when working with wood, 33
Sagging joists, repairing, 13
scaffolds, 76
Sealers, 84-85
Self-rimming sinks, installing,
320321
septic systems, maintaining,
402-403
Service mast, described, 418
Service panel problems and
solutions, 433-435
Shakes & shingles
remaoving siding, 187
replacing wood on roofs, 173
Sheet paneling, replacing, 58-5%
sheet vinyl floors, patching, 35-3&
Shingle siding, staining, 213
sShowers
clearing clogged drains, 375
showerheads
cleaning & repairing, 350

installing flexible adapters, 351
See also Tub & shower faucets
{combination)
Shutoff valves, 313
Sidelights tentry door), 160
Siding
common problems, 185
overview of, 184, 190
painting, 204, 208-211
patching aluminum, 191
remaoving, 186-187
replacing
aluminum end caps, 191
board & batten, 192
lap, 193
wall sheathing, 188-1289
wiood shakes & shingles, 192
staining, 212-213
Sillcocks
installing frost-free, 315
overview of, 314
repairing, 214
Sinks
clearing clogged, 368-370
installing drop-in kKitchen, 320-321
installing pedestal, 316-317
repairing leaky strainers, 371
replacing faucets, 334-337
sprayvers
attaching, 337
repairing diverter valves, 342
replacing hoses, 342
Slab doors, 156
Sliding doors
maintaining, 107
SeCuring, 138
Sliding windows, 112
Smoke alarms, installing, 510-511
Soffits
painting panels, 205
repairing roof panels, 177
Solid wood interior doors,
shortening, 115-116
Sohvent glues, 288
Split-circuit receptacles, 446, 447
Sprayers
attaching, 337
repairing diverter valves, 342
replacing hoses, 342
Stains
overview of, 212
using on siding, 212-213
Stairs
eliminating squeaks, 9697
replacing broken treads, 98-99
Step flashing, replacing roof, 175
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Steps
rebullding concrete, 234-239
repairing concrete, 227
patching comers, 228
patching treads, 229
replacing corners, 228
Stonewaork
pressure washing, 270-271
problems with, 264
rebullding dry-stone wall
section, 265
repairing mortared walls, 266
replacing popped stones, 264
replacing popped stones in
mortared walls, 247
repointing mortar joints, 266
Storm doors
installing, 154-155
maintaining, 131
Storm windows
general maintenance, 131

repairing metal sash frame, 130

replacing glass in metal, 128
replacing screening, 128
weatherizing, 112

Strike plates on doors, aligning with

latchbolt, 104
Stucco siding
painting, 204
removing, 187
repairing, 214-215
Supply tubes, installing shutoff
valves &, 338-339
Sweated joints, 294

T
Thermostats

replacing electric water heater, 390

replacing line-voltage, 544-545
replacing low-voltage, 540-543
types of, 538-539

Thresholds
replacing, 118-121
weatherizing, 109, 120

Tiles

recaulking joints on ceramic wall, a1

regrouting ceramic wall, 40
removing ceramic wall, 71
replacing

accessories on ceramic wall, 62

acoustical ceiling, &7
broken ceramic wall tiles, 63
ceramic floor, 38-39
resilient, 37

Timer switches, 472

Toggle switches, 460-461

Toilets

adjusting handle & lift chain (or lift

wires), 354
clearing clogged, 374
common problems, 352, 354
overview of, 353
repairing
leaking, 360-361
pressure-assisted toilets,
363-364
repairing running

adjusting, cleaning or installing

flush valve, 359

adjusting/repairing ballcocks,

356~-358
overview of, 355
replacing, 3464-347
Tools for preparation, 80

Toaols for working with copper, 293

Track lights, repairing, 490-491
Trim moldings

painting, 1

replacing, 16-17
Tubs

clearing clogeed drains, 376-377

installing flexible shower
adapters, 351
replacing spouts, 347

Tub & shower faucets (combination)

single-handle, 343, 348-349

three-handle, 342, 344-345

two-handle, 343, 346-347
Two-slot receptacles, 446, 447

u
Universal washer kits, 328

v
Valves
adjusting, cleaning or installing
toilet flush, 359
function of, 312

installing supply tubes & shutoff,

338-339
repairing
sprayer diverter, 342
tub & shower compression
diverter, 345
replacing radiator control, 532
soldering brass, 298
types of, 313
Valve seats, replacing and
resurfacing, 331
Vanity tops & cabinets, installing
integral, 318-31%
Vent flashing, replacing roof, 174
Ventilation
of attics, 546-549
when painting, 79
Wiyl floors
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bubbles under, 11

patching, 27, 35-38

replacing resilient tiles, 37
Winyl siding

removing, 187

repairing, 120, 191

w
Walkways, resurfacing concrete,
232-233
Wallboard
primers & sealers and, 84-85
raising sagging, 67
remaoving, 72
repairing, 50
cracks and gashes, 51
metal corner bead, 54
patching large holes, 53
patching over doors and
windows, 54
patching small holes, 52
water damaged, 68-69
Wallcovering
patching, 65
removing, 71
repairing bubbles, &4
Walls
final inspection & repairing
problems, 74-75
painting, 21, 92, 93
removing
ceramic tile, 71
plaster, 73
wallboard, 72
wallcovering, 71
repairing
common taping problems, 74-75
concrete foundation, 226
materials for, 81
tools for, 80
wallcovering, 64—65
water damaged, 48-69
repairing ceramic tile
recaulking joints, 61
regrouting, 60
repairing plaster
cracks, 57
filling small holes and dents, 55
patching large holes, 56-57
repairing wallboard, 50
cracks and gashes, 51
metal corner bead, 54
patching large holes, 53
patching over doors and
windows, 54
patching small holes, 52
replacing
accessories on ceramic tile, 42



broken ceramic tiles, 63
sheet paneling, 58-59
trim moldings, 16-17
Wall switches
common problems and solutions,
442443, 460461
described, 419
double switches, da6, 473
electronic, 473
four-way switches, 464
installing dimmer switches,
ATB-479
repairing & replacing, 474-477
Washerless faucets, 322
Waste water, See Drain system
Water hammer arresters,
installing, 407
Water heaters
maintaining, 387
overview of, 386
repairing, 287
electric, 390-391
gas, 388-389
replacing
electric (220/240-volt), 398-399
gas, 393-297
overview of, 392
Water softeners, maintaining,
400-401
Water supply system,
overview of, 234
Weatherizing
basics, 108-109
doors, 108, 109-110
garage, 146
installing storm, 154-155
thresholds, 109, 120
materials, 109
windows, 108, 109, 112-113
Windows
improving operation of
atjusting, 122

cleaning & lubricating cranks, 125

freeing sticking, 123

repairing crank assembly, 125

replacing broken sash cords, 124
installing

new sashes, 132-135

replacermnant with nailing

sashes, 152-153

well covers on basement, 108
painting

exterior, 207

trim on, 8889
remaoving, 148, 149
replacing broken panes, 126127
securing, 136, 137

storm
general maintenance, 131
repairing metal sash frame, 130
replacing glass in metal, 128
replacing screening, 128
weatherizing, 108, 109, 112-113
Wiring
configurations, 446-447
connection problems and
solutions, 436-437
evaluating old, 426-429
Wood fascia
painting, 205
repairing roof, 174
Wood floors
removing stains, 19
repairing scratches & small holes,
19, 25
replacing sections, 26-27
Wood panel soffits
painting, 205
repairing roof, 177
Wood roof shingles & shakes,
replacing, 173
Wood shakes & shingles,
replacing, 192
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