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WELCOME T0 WOODWORKING

The Complete Step-by-Step Guide to Skills, Techniques and Projects

My Uncle Darrel has been an avid wood-
worker since I've known him. Whenever my
family would drive down for a visit while I was
growing up, the first place 1 wanted to go was
always Darrel’s workshop. In preparation for my
visit, he'd set aside a few seraps and cutoff pieces
for me to experiment with. At first I was only
allowed to use a coping saw, a tack hammer and a
few other hand tools that weren’t particularly dan-
gerous. But as I grew older and more experienced,
he let me use more powertul tools and build more
complex projects.

During my sophomore year of high school, I
spent a weekend with Uncle Darrel helping him
build a futon frame from a birch tree he'd felled
on his land, then rough-cut and air-dried in his
garage. I almost cried when, at the end of the
weekend, he gave it to me. I slept on that futon all
throughout college and I thought of it often as I
developed my own woodworking skills and finally
set up a shop of my own. He’s not too interested in
woodworking himself, but when my step-son leaves
for college in a couple of years, he’s looking forward
to taking the futon frame with him.

Woodworking is like that. In fact, just about
anyone who has taken the hobby beyond the
obligatory birdhouse in junior high industrial arts
class has a story like the one I always tell about
the birch futon. When you craft something from
wood, the process not only teaches you new skills
and provides a creative outlet, it can generate an
heirloom. Or at least an object that’s rich with
sentimental value.

Woodworking: The Complete Step-by-Step Guide

to Skills, Techniques and Projects is both a teacher
of skills and a source of ideas: It’s about the
process and the project.

In this book, you will find all of the information
and project plans you need to develop a hobby
that will last a lifetime. It contains great advice
on setting up your own workshop and some essen-
tial background information you’ll need to know
about wood. It takes you through all the basic
skills in the order you’ll need them, including
measuring, marking and layout, then using cutting
and shaping tools to create solid wood joints.

With clear color photos it shows you exactly how
to clamp and glue your joints, then offers a
complete section on sanding and finishing for
professional results.

But where a lot of woodworking books only
show you some skills, this new woodworking
compendium gives you over 300 pages of complete
project plans so you can put your skills to use.
Indoor or outdoor, easy or more involved, you’re
sure to find projects to match your skills and needs
right here. There are even a couple projects for
your shop itself.

Woodworking is a never-ending journey.
Whether you’ve been doing it for one year or fifty,
there are always new skills to master and exciting
projects to tackle. Let Woodworking: The Complete
Step-by-Step Guide to Skills, Techniques and
Projects be your companion every step of the way.

And while you’re at it, be sure to pass the
passion on to a young person who means
something to you. You'll ecreate memories—and
projects—that will last a lifetime.

—Mark Johanson, Editor

Welcome 7
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WORKNHOP
ESSENTIALY

The best woodworking takes place in a well-
organized, safe and efficient space that is
devoted to (or at least designed for) the task.
Couple those factors with a detailed knowledge of
o the wood you’ll be working with, and you're well
L\ on your way to some very rewarding times—and
; memorable projects—in your workshop.

That’s what this Workshop Essentials chapter is all about. See
how to set up your workshop for maximum efficiency. Make sure your
layout, equipment and techniques are safe. Maintain everything in
good working order. And understand the in’s, out’s and intricacies of
all the various kinds of lumber you’ll de dealing with.

Woodworking offers two rewards—the process itself, and the
projects you create. These pages get you ready for the process itself.

Workshop Essentials



Setting Up Shop

There’s no single best way to set up your work-
shop. Since every handyman has unique interests,
needs and resources, the trick to constructing a
workshop that works for you is to learn to under-
stand your needs and to maximize your resources.
Start with your shop space—for most of us, a room
in the basement or part of a garage. Draw a sketch
of your shop area as it exists. Take measurements
and include your main shop tools and work or stor-
age areas. Often, just the simple exercise of sketch-
ing will reveal inefficiencies in the layout or

single-purpose tools with multi-purpose work areas
that conserve space. For example, consider replac-
ing your old radial-arm saw with a sliding com-
pound miter saw, or perhaps you might replace one
or two of your larger stationary tools with smaller
benchtop versions. Pay attention to the space
around tools as you plan, making sure to allow
enough room to use each tool effectively and safely.
Refer to your plan on a regular basis, and update it
as your needs and circumstances change.

suggest better
%ﬁ:ﬁﬁem& Typical Garage Workshop Layout (double garage)
include power -1
sources, win- = ]_I
dows and doors Workbench/too) storage To house
in the drawing, Service door [#ktached
as well as garages)
lights and any T
built-in fix- s
tures, like |
shelving and i ":J]
wall cabinets. St

Once Band saw, power
you've drawn miter box station

i or radial-arm saw

your existing 841
shop, make a
wish list of
sories and sys- Router
tems you'd like m ! table
to add over the
next few years, i
including fin- Tal:le - ‘
ishing booths, Drill
dust collection FEEE b
systems and
lumber storage Lumber
or drying ::arage
areas. Compare
that list to
your current
shop space. — Gonsral
Can everything ¥ . storage
possibly fit? If -'-L__I-L St=4
not, you may Planer/jointer Setind-abaorbing =
want to amend Sbiuctusll | ——
your wish list, L t::h__. o §
or look for i ""'_iOwsrhead door for It_:iad}ng and unloading e
ways to replace
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Choosing Your Space

Without a doubt, the best
shop is a large, separate build-
ing, with plumbing and heat. Tt
is divided up to include a storage
area adjoining a large door to
the outside, a central workspace,
and a finishing room that’s
walled off from the rest of the
shop and ventilated to the out-
doors. Obviously, establishing
and maintaining such a shop
requires money and space that
most of us don’t have available.
So look for realistic alternatives.

The two most common shop
locations are the basement and
the garage. Shops have been set
up in gpare rooms, attics, even in
closed-in porches. When assessing
potential shop areas, or consider-
ing upgrading or remodeling
your current shop, keep the fol-
lowing factors in mind:

Space needs. You'll want to
have enough space to maneuver
full-size sheet goods and boards
that are eight feet or longer.
Ideally, this means a large
enough area that you can feed
large stock into a stationary tool
with enough clearance on the
infeed and the outfeed side.

Access. You'll need a conve-
nient entry/exit point so you can
carry materials into the shop
and completed projects out of
the shop.

Power. You should never run
more than one tool at a time
(except a tool and a shop vac or
dust collector). Nevertheless, you'll
need several accessible outlets.

Light. Adequate light is
essential for doing careful, com-
fortable, accurate and safe work.
You’'ll need good overall light (a
combination of natural and arti-
ficial light sources is best) as
well some movable task lighting.

Ventilation / climate control.
To help exhaust dust and fumes,

General Workshop

=

THE BASEMENT SHOP: The basement offers many advantages as a shop location. It's acces-
sible yet set off from the rest of the house, and the essential house systems are right there.
Drawbacks tend to be limited headroom, negligible natural light, concrete floors and overall
dampness/poor ventilation.

Lo ‘li'.-'-'ia‘
T

THE GARAGE SHOP: The garage, especially one attached to the house, offers the convenience
of a basement shop with fewer drawbacks. Overhead doors provide excellent access, greater
headroom, lower humldity and better ventilation. The main generai drawback Is that garages
are usually home to one or more vehicles and a host of other outdoor items. A good soiution
is to mount your stationary tools on casters so they can be wheeled out of the way to make
room for other things.

you need a source of fresh air and dust collection. Depending on
where you live, year-round shop use likely will require a means of
heating and/or cooling the shop as well as controlling humidity.

Isolation. Keep the inevitable intrusions of noise and dirt into the
rest of the home to a minimum.

Setting Up Shop 11



Pogion Cenler:...436-4750

Geneeal Emargency: 911

CETVETV e LA

A WELL-EQUIPPED
FIRST AID KIT should
contain (as a mini-
mum) plenty of gauze
and bandages, antl-
septlc first aid oint-
ment, latex gloves, a
cold compress, rub-
bing alcohol swabs, a
disinfectant such as
iodine, and a first aid
guidebook.

all times In the workshop. A face
PROTECT against dust and fumes, A particle mask (A) is

a disposable item to be worn when doing general shop
work. A dust mask (B) has replaceable filters and flexi-
ble faceplece to keep out finer particles, like sawdust
and insulation fibers. A respirator (C) can be fitted with
filters and cartridges to protect against fumes and very
fine particles, especlally when working with chemlcals.

(C) should have shatterproof poly-
carbonate lenses.

12 Woodworking

EYE PROTECTION should be worn at

shleld (A) Is worn when doing very
hazardous work, such as operating a
lathe. Safety goggles (B) and glasses

Safety equipment

Create an emergency area

The workshop is perhaps the
most accident-prone area of your
home. Sharp blades, heavy objects,
dangerous chemicals and flammable
materials are just a few of the
factors that increase the risk of
accidents in the shop. While good
housekeeping, respect for your
tools and common sense will go a
long way toward reducing the
risk of accidents, you should still
be prepared in the event an acci-
dent occurs. Designate part of
your shop as an emergency cen-
ter. Equip it with a fully stocked
first aid kit, fire extinguisher
and telephone with emergency
numbers clearly posted.

The ABC’s of fire
extinguishers

Fire extinguishers are rated by
their abiiity to combat fires of
varying causes. An extinguisher
rated “A” is effective against trash,
wood and paper fires. “B" will
extinguish fiammabie iiquid and
grease fires. "C"” can be used on
eiectricai fires. For the workshop,
choose a dry chemicai extin-
guisher with an “ABC" rating.

PROTECT your hearlng when
operating power tools or
performing other loud
activities. Ear muffs (A)
offer the best protection,
followed by expandable
foam earplugs (B) and
corded ear inserts {C).




General Workshop

Workshop First Aid Tips

Note: None of these treatments should be considered a substitute for medical attention. They are
intended as guidelines on how to react to workshop mishaps. Whenever anyone is injured, contact a
doctor as soon as possible.

Situation Treatment

Deep gash/excessive bleeding 1) Maintain firm pressure on the wound with a clean cloth.
2) Dress with a gauze bandage.
3) If bleeding persists, and wound is a non-fracture, eievate the affected area so it
is above the heart.

Deep puncture wound 1) Clean wound with soap and water.
2) Looseiy cover wound with gauze bandage.
3) Apply insulated ice bag or coid compress to reduce swelllng, relieve pain and
impair absorption of toxins.
4) Be aware that internal bleeding may occur.

Stab wound/embedded object 1) Leave the embedded object in place. Do NOT remove it.
2) Apply a clean cloth or gauze pad to the area around the wound.
3) Prevent movement of the object by wrapping It with gauze.

Amputation 1) Maintain constant pressure with a clean cloth.
2) Carefully wrap severed item in gauze that has been moistened with either water
or sallne solution.
3) Place severed item in a seaied plastic bag.
4) Piace this bag into a larger bag containing water and ice (never let severed
part come In direct contact with Ice).

Burn 1) If the burn is more severe than first-degree (skin that is red or siightly swollen)
it should not be treated at home. See a doctor immediately.
2) For minor burns, immerse the affected area in cold water for five minutes. Gently
apply a coid, wet cloth to areas that are unabie to be immersed. Change the

cloth frequently.

Electric shock 1) Quickly and safely break victim's contact with affecting current (disconnect plug

or shut off breaker).
2) ALL electrical burns should be considered severe. Internal tissue may be

affected more severely than the minor damage appearing on the skin. 911
shouid be called immediately if the eiectrical shock has caused any of the
following: erratic heartbeat, severe jolt, abnormal tingling, unconsciousness
(momentary or proionged), muscle spasms or aches, fatigue, headaches or a
visible burn.

Chemicals in eyes 1) Do not rub or irritate the affected eye.
2) Flush with warm water.

Safety & First Aid 13
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Remove-to-lock keys protect against
unauthorized or unsupervised tool use

Many power tools, particularly stationary tools,
come equipped with a removable lock key that is
ngerted into the ON/OFF switch of the tool. The
tool cannot be turned on if the key is not in place.
Store the lock keys in a convenient place that’s out

of sight from the tool.

14 Woodworking

Extension Cord Ratings
To make certaln that your power toois run safeiy and
at peak performance, use oniy extension cords that
are rated to handle the amperage of the tool.
Cord Length Gauge Maximum Amps
25 fi. 18 10
25 ft. 16 13
25 ft. 14 15
50 ft. 18 5
__50ft. 16 10 .y
50 ft. 14 15
75 ft. 18 5
75 ft. 16 10
75 ft. 14 15
100 ft. 16 5 s
100 ft. 12 15
125 ft. 16 5
125ft. 12 15
150 ft. 16 5
150 ft. 12 13




Tips for dust collection & dust collection systems

THE TWO-STAGE DUST COLLECTOR in the background of this work-
shop photo is connected to all of the stationary power tools In the
shop with dedicated 4-in. or larger hoses mounted to the walls and
positioned to be out of the way when work Is taking place.

How to ground a dust collection system
\ V¢

Feed bare copper
ground wire

%

&

3
|
i

Due to the dangers of sparking caused by static electricity, a

dust collection system should be electrically grounded so the
built-up electricity can escape. Attach a strand of bare copper wire
to the metal cabinet of each stationary tool in the dust collection
system (assumes that tools are grounded through the power supply
system). Drill a small gulde hole Into the hose port near the tool
and feed the wire Into the hole.

General Workshop

Dust from workshop activities poses many
threats to safety and to producing good results. Tt
is a fire hazard, a health hazard when breathed in,
and a general irritant. It is responsible for ruining
countless carefully applied finishes, and if uncon-

trolled it will shorten the life span of your power
tools. A good dust collection system is a must in

any workshop. It can be as simple as a shop vac with
a dust filter used locally, but the best solution is to
construct a network of hoses connected permanently

to your stationary shop tools
quality dust collector.

-

A TOOL VAC is a relatively new entry In

and powered by a

CRAETSMAN

v -
e

the dust collection fleld. It's

similar to a shop vac in size and power. Tools are connected to the

power source through a receptacle mounted on the tooi vac. This

aliows the vac to shut on and off automatically as the tool is used.

From grounded toois

e

1

=

Drill exit holes at hole connectors and pigtail ground wires
together with a wire nut. You may need to caulk around the wire

openings to maintain the vacuum seal.

Setting Up Shop
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Concrete floor finishes

Don’t ignore the floor

If you stop and think about it, you have more direct
contact with the floor of your shop than any other part. So
it only makes sense to make sure your shop floor is safe,
ciean and comfortable. Start with the floor finish. If your
shop has an unfinished concrete fioor, there are several
finishes you can apply to make it more attractive and easler
to clean (photo, above left). Concrete sealer is a clear
product that helps the concrete resist stalning and creates
a “slick” surface that's easier to sweep but isn't siippery;
concrete stain is essentially sealer with a coloring agent
for visual appeal; concrete paint seals and beautifies the
floor, but because the product has more body it will fill
small voids and cracks, eliminating areas where dirt,
mildew and even Insects can collect; epoxy palnt is a two-
part finlsh that prevents moisture seepage up through the
floor, resists stalns and spills, and has a very attractive
appearance. Regardless of the floor type or surface treat-
ment, sweep and clean it regulariy, and provide a cushion
for your feet at work areas in the form of a rubber floor
mat or even old carpet scraps {photo, lower left).

Tips for keeping a tidy workshop

Pegboard tool hangers: A workshop standard

An attractive cleanup tool

Screws, washers, drill bits
and other small metal parts
have a way of disappearing into

Perforated hardboard (pegboard) is the wallpaper of the workshop.  the nearest heap of sawdust or
In addition to general pegboard hooks, you can purchase whole systems  shavings as soon as you turn your
of hanging devices in many sizes and configurations to effectively back. Find and rescue them easily
support and organize specific tools. Use tempered hardboard if available.  and safely with a shop magnet.

16 Woodworking



General Workshop
General tips for shop tool maintenance

Engrave identification marks
onto shop tools

Iivery handyman knows that
borrowed tools often end up on
permanent loan. Keep tabs on
your shop tools by engraving
your name or initials into the
tool casing with a rotary tool or
carving tool. In addition to
reminding your friends and
family members where the tool
came from, identification marks
may help you recover your tools
in the event of a robbery.

Maintain a well-dressed
grinding wheel

The bench grinder is one
of the most important tools in
any shop for keeping other
tools up and running at peak
performance levels. But it too
requires occasional mainte-
nance. Over time, the grind-
ing wheel or wheels build up
resins and other gunk that
settle into the grit of the
wheel, where they harden
each time you use the grinder.
If you notice that your wheel
has a brown, burnished
appearance, it’s time to dress
the wheel. This procedure
can be accomplished with a
dressing tool, like the one
shown at right, or simply with
a stick made of silicone car-
bide. Simply apply the dress-
ing tool or carbide stick to the
spinning grinding wheel and
inspect the wheel visually
until the surface is clean and
fully restored.

Setting Up Shop 17




Defining Hardwoods
& Softwoods

Botanically speaking, trees are categorized as
either hardwoods or softwoods. Here’s a simple
way to distinguish the two: hardwoods are decidu-
ous (broad leafed), generally losing their leaves in
late fall and reproducing with flowers and fruits or
nuts. Softwoods, on the other hand, are coniferous;
they retain their needle-shaped leaves in the
winter and reproduce by spreading their seed
through open cones. The terms ‘softwood’ or ‘hard-
wood” have nothing to do with whether the wood is
physically hard or soft.

All trees have two growth spurts each year.
Their spring growth produces a light-colored mate-
rial between the rings, called earlywood. The more
dense cells produced in the late summer and fall
are known as latewood, and these constitute the
darker rings that every child has counted to deter-
mine a tree’s age.

Softwood trees tend to grow more rapidly
than hardwoods, and they have wider bands of
earlywood than most slow-growing hardwoods.
Softwood trees also have larger, less dense cells
in the earlywood than hardwoods. This helps
explain why a nail can be driven into a wide-celled
pine board more easily than a tight-grained oak
board; the cell structure is less dense, allowing
easier penetration.

Color, figure & grain pattern

PART OF THE ATTRACTION OF WOODWORKING comes from the opportunity to work with wood
displaying dramatic differences in color, figure and graln pattern. Wood color Is a product

of of how Its tannins, gums and resins react to exposure to the alr. Often, wood will continue
to darken and change color over time, developing a rich patina. Figure—the surface pattern
on a board—can be the result of numerous natural causes ranging from drought or freezing
to prevalling winds, disease, age or Insect damage. Graln display is dependent on the
direction and regularity of the wood fibers relative to the center of the trunk as well as

how the lumber is cut from the tree.

18 Woodworking

Hardwood vs. softwood

DESPITE WHAT THE CATEGORIES IMPLY, the distintlon between
hardwoods and softwoods has to do with leaf type and is not a
measure of wood hardness. Oak, a common hardwood, has broad
leaves that shed In the fall, while pine, a coniferous softwood,
retains its needles all winter.

Another property worth noting is that hard-
wood trees allow their branches time and space to
grow in almost any direction, in order to maximize
leaf exposure to sunlight. The internal stresses
present in the wood, resulting from the weight of
these outspread branches, create interesting figure
and grain patterns in the wood (See below, left).
However, there is a price to pay for that beauty:
highly figured woed tends to
distort more readily than
straight-grained boards as the
stresses are released.

Three centuries ago, colonial
woodworkers cut their lumber
from vast tracts of virgin conifer-
ous forest. It wasn't uncommon
for them to glean white pine
boards measuring 2, 3 and even
4 ft. wide, with no knots or
other disfigurement. It’s no
surprise that much of their early
furniture was built from soft-
wood. Boards culled from today’s
replanted pine forests, on the
other hand, have knots every 12
to 18 in. along their length (one
year’s growth). Because of their
minimal girth at harvest, boards
often contain considerable sap-
wood as well.
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Reading softwood grade stamps

ALL CONSTRUCTION LUMBER sold In the U.S. bears an industry
grading stamp such as the Western Wood Products Association
(WWP) stamp shown above. Nominal softwood lumber is graded
similarly, but usually the stamp doesn’t show. Here’s how to
decipher grade stamps:

12 identifies the mlli. This can be letters or numbers.

1&BTR This Is the grade of iumber, in this case #1

Common and better, an excellent furniture grade.

Softwood lumber sizes

Slide your measuring tape across a 2 x 4 and
you'll discover that it doesn’t actually measure two
inches by four inches. In fact, it will be L2-in. shy in
both directions. In its rough state, when the lumber
was originally ripped into studs, this same piece
was in fact a true 2 x 4. But after drying, it shrank
a little. Then it was surfaced (planed) on all four
faces, and it shrank a little more.

When you buy standard softwood lumber at
your home center, surfaced and jointed on all faces
and edges, the industry sells it to you in finished
dimensions, but still describes it in nominal dimen-
sions—the size it was before milling.

A piece of softwood lumber with a nominal 1-in.
thickness is generally referred to as a board, while
nominal 2-in.-thick softwood is called framing stock
(as in studs, joists and rafters), or dimension lumber.
The chart below lists nominal and dimension lumber
sizes for the stock you’ll find in home centers.

wwe The grading association that graded the board, Softwood lumber is graded by strength and
in this case the Western Wood Products appearance as well as moisture content. For wood-
Assoclation. working applications, the three common grades to
S-DRY T —_—_—T know are Select, Fuu?.h and Corfnmon (See the
ing, in this case dry, or seasoned iumber below chart, below left). While boards in the Common
19% molsture content. If the stamp read KD-15, grade categories may contain some blemishes and
it would denote kiln-dried iumber with a maxi- knots, Select and Finish grades are clear or nearly
;‘:"‘;‘ 1593 mf:ismm ““"‘:'l;tipmd“ﬁmm clear of defects. Be aware, however, that boards
-GRN stands for unseasoned (green Sl a1
A e Y E SN GAGEBNL, within any grax.ie may eZt{h.lblt So.me deg"re_e of
natural distortion (cupping, bowing, twisting), so
DOUG FIR-L Indicates the wood species, In this case, it’s important to examine each board carefully by
Dougias fir. sighting along its length and width before you buy.
Softwood Lumber Grades Nominal vs. dimension
. softwood lumber sizes
L O Nominal Finished
B Select and BTR Highest quality lumber with little or no defects or : X i ";’;‘; X:Lf
blemishes. Nominal si be limited. . “
shes. Nominal sizes may be lim g S4exc 34
C Select Some smaii defects or blemishes permissible, but 1x6 Yax 52
still largely clear and of high quallty. 1x8 Yax 1V
1x10 3ax 914
D Select One board face usually defect-free. 1x12 Yax 114
Superlor Finish Highest grade finish lumber with only minor defects. Dimension lumber sizes
2 %2 12 x 132
Prime Finish High quality with some defects and blemishes. 2 %3 112 x 2%
2x4 112 x 312
No. 1 Common Highest grade of knotty lumber; usually available 2%86 115 % 514
by special-order. 2x8 12 x T4a
. . 2x10 112 x 9%
No. 2 Common Pronounced knots and larger blemishes permissible. 2 % 12 114 x 11V
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Hardwood lumber sizes

While nominal dimensions are widely used for
selling softwoods, some retailers have extended the
practice to hardwood boards as well. Your local home
center probably stocks a few species of hardwoods,
like oak, maple and cherry. These boards generally
are planed to 34 in. thick, jointed flat on the edges
and cut to standard widths and lengths. Within the
lumber industry, lumber of this sort is categorized
as “S45”, which stands for Surfaced Four Sides. All
of this surface preparation at the mill translates to
higher prices for you, but it may make the most sense
to buy 548 lumber if you don’t own a thickness
planer or jointer to prepare board surfaces yourself.

To find specialty or thicker hardwoods, you'll
need to shop at a traditional lumberyard. A good
lumberyard will offer a wide selection of hardwoods
in random widths and in an assortment of thick-
nesses and grades (See Hardwood Lumber Grades,
below). In addition to S45S, you’ll find S2S lumber
(planed smooth on two faces but the edges are

Calculating Board Feet
Hardwood lumber Is sold at most lumberyards by the
hoard foot, which can make calculating the amount of
lumber you need a little confusing. The three boards
below, for Instance, all equal 2 board feet, though
thelr physical dimensions are quite different. A board
foot is actually 12 of a cublc foot of rough lumber, or
144 cublc inches. It Is the equivalent of a piece of
stock that Is 12 in. wide, 12 in. long and 1 In. thick.
But any combination of dimensions that multiplies to
144 is equlvalent to one board foot.
To calculate the number of board feet a plece of lum-
ber contains, its thickness times Its width times its
length (all In Inches) then divide by 144. If one dimen-
slon is easler to calculate In feet rather
than Inches, divide by 12 instead. s
When calculating board feet, don’t
forget to bulld some waste into
the project estimate. The pros
generally count on close to
30% when they're buying
$2S stock, and 40% with
roughsawn
lumber (mostly
hecause they can't
see the defects
until after
planing).

General Workshop

rough), and roughsawn boards that are simply cut
from the log, dried and shipped to the lumberyard.
Because of their diverse uses, hardwoods are
offered in a much larger variety of thicknesses
than standard 1x and 2x softwoods. This has led to
the quartering system for determining lumber
thickness, which allows you to buy hardwoods in
La-in. thickness increments from %4 in. on up. Most
yards offer popular hardwood species in three, four,
five, six, eight, ten and even twelve quarter thick-
nesses (which read as 34, 44, 94, 64, 84, 194 and 124
on the label at the rack). These correspond to rough
(pre-planed) thicknesses of 3 in., 1 in., 1V4 in., 114
in., 2 in., 2%4 in.
and 3 in.

-

HARDWOOD
SURFACING
OPTIONS:

If the extent of your hard-
wood needs amounts to only an
occaslonal project, buy S4S boards at
the yard. They'll come planed on both faces
and jointed flat on hoth edges, ready for cutting
Into project parts. If you have access to a jointer, con-
slder buying S2S lumber, which still has rough edges but the
faces are planed smooth. The most economical hardwood
comes roughsawn to the lumberyard and will require you to do
all of the surface preparation yourself, Some lumberyards will
plane your stock for a nominal fee, if you don’t own a planer.

Hardwood Lumber Grades
Hardwood lumber is graded using a different classifi-
cation system than softwoods. Grades are based on
the percentage of clear face cuts that can be made
around a board’s defects (knots, splits, pitch pockets,
and so forth. From highest grade (clearest) to lowest
{most allowable defects), the grades are:

Grade Percentage of clear cuts
FAS (Flrsts & Seconds) 8314%
Select 83145%

No. 1 Common 6614%

No. 2A & 2B Common 50%

No. 3A Common 331%

No. 3B Common 25%

Choose the lumber grade that best sults the needs of
your project parts and your budget. It could be that a
Common grade will provide all the knot-free lumber
you need at a slgnificant savings over FAS.
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Large retall lumber outlets and home centers make shopping for
lumber easy. Most of the lumber you'll find is fully surfaced and
ready for building. Some larger home centers even stock lumber
inside where it's kept warm and dry. The downslde to all of this
convenlence is that species optlons are limited, especlally for
hardwoods.

Buying lumber

It’s important to know your options for where
to shop for wood. Chain home improvement stores
generally offer a basic variety of framing lumber
and nominal softwood but very little hardwood.
What they do carry is often priced lower than spe-
cialty yard stock, but the grades and dimensions
are limited. Here are a couple of other options to
consider:

Contractor yards, where framing and finish
carpenters buy their materials, usually offer a
wider array of lumber options, including an assort-
ment of millwork products and custom moldings.
Often they can special-order materials that the
chain stores simply can’t supply. The quality of
the stock here is better, and the prices reflect the
quality you’ll find.

Specialty yards: Most metropolitan areas have
specialty yards that sell only hardwoods and
veneered sheet goods. Their primary customers are
commercial cabinetmakers, architectural millwork
shops and professional furniture builders. While
the salespeople here are used to dealing with pros,
they are usually willing to take a few minutes to
explain the finer points to an interested amateur.
However, time is money for these folks, so they
won’t appreciate spending too much time on what
they by necessity must consider a minor sale. The

Reclaimed lumber
In recent years there has been a lot of talk about
reclalmed lumber. Most reclaimed lumber Is salvaged
from the beams and timbers of old buildings, and some is
recovered from the chilly depths of the Great Lakes. Such
lumber was culled from virgin forests a century or more
ago, and it is generally very straight-gralned and true. it is
also extremely seasoned; only large swings In temperature
or humidity seem to affect it. Recialmed lumber Is gener-
ally a great product, and numerous miils advertise on the
internet. The price may be high, however, especially for
premium cuts and grades.

Buying reclalmed lumber is by no means your only
source for obtaining it. Before you toss an old plece of
furniture or dispose of boards and trim from a blg remod-
eling project, consider reusing the lumber for woodwork-
Ing. Sometimes all It needs is to be stripped, sanded or
run through a planer. Visually inspect any reclalmed lum-
ber carefully or check it with a metal detector before
passing It through a saw or router, to be sure there are no
hidden metal fasteners present.

DON'T OVERLOOK “DIAMONDS IN THE ROUGH": These mahogany
boards, salvaged from a discarded couch and passed through a
planer, will make excellent stock for a woodworking project.
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stock sold here here is normally S2S or roughsawn,
so you'll need a jointer or planer to prepare the
lumber further. Be aware that, when buying rough-
sawn lumber, you can’t tell much about the color,
grain or quality of the board until after you expose
it to the planer knives.

It’s quite acceptable to rummage through the
stock at a specialty yard, but make sure you
rebuild the stacks as you found them. Longer,
wider boards belong at the back of the rack. Don’t
mix the boards from different bins. Boards in two
bins may look the same at first glance, but they
may be different grades. Check the board ends to
see if the yard has painted different colors there—
the colors represent the grades.

Buying basics

Whether you buy from a chain store, specialty or
contractor’s yard or by mail, keep a few basic rules
of thumb in mind when shopping for project lumber:

1. Develop a realistic shopping list. Base
your list on a clear understanding of common
lumber proportions and grades. Make a prelimi-
nary visit to your lumberyard, acquire a catalog, or
call the city desk before leaving home to verify that
the dimensions and species you need are available.
Know ahead of time what compromises you can
make to your cutting and shopping lists, if what
you need isn’t available in the right size or species.

2. Consider using less-expensive woods like
poplar or pine in hidden areas of your project.
Woodworkers have used “secondary” woods for cen-
turies in fine furniture and cabinetry, saving premium
lumber for prominent project parts like face frames,
doors, drawer fronts and tabletops. Don’t under-
estimate the versatility, economy and structural
benefits of using sheet goods like plywood and
particleboard over solid wood.

3. Factor in about 30% waste. As you
become more practiced in estimating, you’ll be able
to reduce this percentage somewhat. If you are just
getting started as a woodworker, buy more lumber
than what you’ll need for a project. Save your
receipt and return what you don’t use. Published
plans occasionally have errors in shopping and cut-
ting lists that will require you to have more mater-
ial on hand. If you buy lumber roughsawn, you
may not discover an unsightly blemish or pitch
pocket until after you plane it, resulting in less
usable lumber than you initially planned. And be
honest about your own “fudge factor.” One miscal-
culated cut late on a Saturday afternoon might put

General Workshop

an end to your woodworking for the weekend if
your lumberyard isn’t open on Sundays.

4, Comparison shop before you buy. Once
you are sure of your project requirements, check
how the prices vary among suppliers. Yards may
offer discounts on slightly damaged lumber or over-
stocks, especially at inventory time.

5. Plan for how you’ll safely transport
large materials home, especially sheet goods.
If the yard offers delivery, take advantage of the
service especially if your only other option is to tie
several unwieldly sheets of plywood to the roof of
the family sedan. Some yards will cut your lumber
into more manageable proportions for free, or for a
modest charge. If you go this route, double-check
your cutting list so you can decide ahead of time
what can be sized down without compromising
your project needs.
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' PLYWOOD
& is manufac-
tured in several
thicknesses, using
a variety of wood
species to create the
core, but 3/4-in.-thick
laminated veneer-core ply-
wood with smooth hardwood
« ~ veneer faces is the type used
most frequently for built-in projects.

o
#
¥

MEDIUM-
DENSITY FIBER-
BOARD (MDF) is

growing in popularity
as a veneer substrate,
~ paintable surface, and as
- a raw materlal for moldings.

o
PARTICLE-
BOARD is used
: almost exclusively
as a substrate for
plastic laminate or
: veneer, especially for
countertops. It is Inexpen-
sive but lacks sufficient
" strength to be used for shelving
" or structural members.

"¢ MELAMINE

" is faced at

 the factory with

. melamine laml-

.4 7 nate.The thermofus-

' &Qf’ ing process used to apply
. the melamine creates a

" laminate yourself.

Sheet goods

The basic structural component of cabinetry is
some form of sheet goods; most frequently plywood.
Other commonly used sheet goods are particle-
board, fiberboard, melamine panels and hardboard.
These materials come in handy when you need to

cover a broad project area without including seams.

Sheet goods are dimensionally stable (there is no
substantive wood grain to contend with) and rela-
tively inexpensive, when compared to the price of
solid lumber. You'll turn to them time and time
again for different woodworking applications. Here
is an overview of the options you'll find at most
home centers and lumberyards:

Plywood. Plywood is fashioned from sheets of
wood veneer, primarily pine and fir. By orienting
the wood grain of each laminated sheet so adjacent
sheets are perpendicular, the product is able to
withstand greater stress than construction lumber
of the same thickness. In addition, it is more
dimensionally stable.

Most lumberyards stock furniture-grade plywood
in several thicknesses and face veneer options
(pine, red oak, birch and maple are the most com-
mon face veneers). Lumberyards can order plywood
with dozens of additional veneer options.
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Choosing the right plywood for your woodwork-
ing project is an important task. In addition to the
various core, thickness and face veneer options,
you'll also need to make a decision on the plywood
grade. Basically, there are two grading systems in
use today. The one most people are familiar with is
administered by the APA (Engineered Wood Asso-
ciation, formerly the American Plywood Association).

The APA grade

stamps (See

Illustration, NOTICE

next page) are Particleboard and MDF usually
found on contain urea formaldehyde
sanded ply- resins that continue to emit low
wood, sheathing levels of formaldehyde gas for at
and structural Ieast six months as they cure.
(called perfor- People with high sensitivity to

chemical vapors should limit
the number of composite panels

mance-rated)
panels. Along

with grading added to a room at one time.
each face of the Always wear a particle mask or
plywood by let- respirator as required and pro-
ter (A to D) or vide adequate dust collection
purpose, the and ventllation when cutting or
APA perfor- shaping these products.

mance-rated




stamp lists other information such
as exposure rating, maximum
allowable span, type of wood used
to make the plies and the identifi-
cation number of the mill where
the panel was manufactured.
Many hardwood-veneer sanded
plywood panels are graded by the
Hardwood Plywood and Veneer
Association (HPVA). The HPVA
grading numbers are similar to
those employed by APA: they refer
to a face grade (from A to E) and a
back grade (from 1 to 4). Thus, a
sheet of plywood that has a pre-
mium face (A) and a so-so back (3)
would be referred to as A-3 by
HPVA (and AC by APA).
Particleboard: Particleboard possesses several
unique qualities that might make it a good choice for
your next built-in project—particularly if the project
includes a counter or tabletop. Particleboard is very
dimensionally stable (it isn’t likely to expand, con-
tract or warp); it has a relatively smooth surface
that provides a suitable substrate for laminate; it
comes in a very wide range of thicknesses and panel
dimensions; and it is inexpensive. But particleboard
does have some drawbacks: it lacks stiffness and
shear strength; it has poor screw-holding ability; it
degrades when exposed to moisture; it’s too coarse
in the core to be shaped effectively; and it’s heavy.
Medium-density fiberboard (MDF): MDF is
similar to particleboard in constitution, but is
denser and heavier. The smoothness and density of
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Every sheet of plywood Is stamned with grading Information. On Imver-grada panels, such as
exterior sheathing, the stamp can be found in multiple locations on both faces. Panels with
one hetter-grade face are stamped only on the back, and panels with two better-grade faces
are stamped on the edges.

MDF make it a good substrate choice for veneered
projects; the rougher surface of particleboard and
most plywoods do not bond as cleanly with thin
wood veneer. You can even laminate layers of MDF
to create structural components that can be
veneered or painted. MDF is also increasing in
popularity as a trim molding material.

Melamine board: Melamine is fashioned with
a particleboard core with one or two plastic lami-
nate faces. Thicknesses range from V4 to 34 in.
Stock colors at most lumber yards and building
centers generally are limited to white, gray, almond
and sometimes black. The panels are oversized by
1 1in. (a 4 x 8 sheet is actually 49 x 97 in.) because
the brittle melamine has a tendency to chip at the
edges during transport. Plan to trim fresh edges.

Face grade descriptions

Plywood veneer glam patterns

Smooth surface “natural finish” veneer, Select, all heartwood or all sapwood. Free of open defects. Allows not
more than six repairs, wood oy, per 4  § panel, made parallel to grain and well-matched for grain and color.

O B

>

Smaoth, paintable. Not more than 18 neatly made repairs, boat, sled or router type, and parallel to grain,
permitted, May be used for natural finish in less demanding applications. Synthetic repairs permitted.

permitted. Synthetic repairs permitted.

Solid surface. Shims, circular repair plugs and tight knots to 1in. across grain permitted. Some minar splits #

\/
§ 'L
o - |
{1 | »~ 1
¢ A\ \ 1
! ] \ |
Ak | r Ul e B el oo s

Ol

pugeed Atmits some broken grain. Synthetic repairs permitted.

improved € veneer with spiits limited to L-in. width and knotholes and borer holes Jimited to Y4 < Y in.

Rntary eul Sliced (plaln-sawn)
T

do notinpair strength pemitted. Limited sps alowed. Stiching permitied.

Tight knots to 15 . Knotholes to 1 in, across grain and some 1% in.f total width of knots and |
(C  ¥aotholes is within specfed limits. Syothetic or wood repairs. Discoloration and sanding defects that

permitted. Stitching permitted. Limited to Interior and Exposure 1 or 2 panels.

n Knots and knotholes to 2% in. across grain and 4 i larger within specified fmits. Limited splits are

1
!
1
{
|
1

-i

Source: Engineered Wood Association

Sliced (quarter-sawn)
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Common Hardwoods

Rep Oak

Uses: Indoor furniture, trim, flooring, plywood and veneers

Sources: United States and Canada

Characteristics: Straight, wide grain pattern with larger pores. Tan to
reddish pink in color. Quartersawing reveals narrow medullary rays.
Workability: Machines easily with sharp steel or carbide blades and hits.
Not prone to burning when machined. Drill pilot holes first for nails or screws.
Finishing: Takes stains and clear finishes well, but pores will show
through if painted unless they are filled

Price: Moderate

WHITE OAK

Uses: Indoor and outdoor furniture, trim, flooring, plywood and veneers
Sources: United States and Canada

Characteristics: Straight, wide grain pattern, tan with yellow to cream
tints. Quartersawing reveals wide medullary rays. Naturally resistant to
deterioration from UV sunlight, insects and moisture.

Workability: Machines easily with sharp steel or carbide blades and bits.
Not prone to burning when machined. Drill pilot holes first for nails or screws.
Finishing: Takes stains and clear finishes like red oak, but narrower pores
reduce the need for filling

Price: Moderate to expensive

HARD MAPLE

Uses: Indoor furniture, trim, flooring, butcher block countertops, instru-
ments, plywoods and veneers

Sources: United States and Canada

Characteristics: Straight, wide grain with occasional bird’s eye or fiddle-
back figure. Blonde heartwood.

Workability: Difficult to machine without carbide blades and bits. Dull
blades will leave burns.

Finishing: Takes clear finishes well, but staining may produce blotches
Price: Moderate to expensive, depending on figure

CHERRY

Uses: Indoor furniture, cabinetry, carving, turning, plywood and veneers
Sources: United States and Canada

Characteristics: Fine graim pattern with smooth texture. Wood continues
to darken as it ages and is exposed to sunlight.

Workability: Machines easily with sharp steel or carbide blades but is
more prone to machine burns

Finishing: Takes stains and clear finishes well

Price: Moderate

E. WALNUT

Woodworking

Uses: Indoor furniture, cabinets, musical instruments, clocks, hoat-building,
carving

Sources: Eastern United States and Canada

Characteristics: Straight, fine grain. Moderately heavy. Color ranges from
dark brown to purple or black.

Workability: Cuts and drills easily with sharp tools without burning
Finishing: Takes natural finishes beautifully

Price: Moderate



F. BIRCH

I. WHITE ASH

J. PoPLAR

General Workshop

Uses: Kitchen utensils, toys, dowels, trim, plywood and veneers

Sources: United States and Canada

Characteristics: Straight grain with fine texture and tight pores.
Workability: Machines easily with sharp steel or carbide blades and bits.
Good bending properties. Drill pilot holes first for nails or screws.
Finishing: Takes finishes well, but penetrating wood stains may produce
blotching

Price: Inexpensive to moderate

HicKoRrYy

Uses: Sporting equipment, handles for striking tools, furniture, plywood
and veneers

Sources: Southeastern United States

Characteristics: Straight to wavy grained with coarse texture. Excellent
shock-resistance.

Workability: Bends well, but lumber hardness will dull steel blades and
bits quickly. Resists machine burning.

Finishing: Takes stains and clear finishes well

Price: Inexpensive where regionally available

ASPEN

Uses: A secondary wood used for drawer boxes, cleats, runners and other
hidden structural furniture components. Crafts.

Sources: United States and Canada

Characteristics: Indistinguishable, tight grain pattern

Workability: Machines easily with sharp steel or carbide blades and bits.
Finishing: Better suited for painting than staining. Tight grain provides
smooth, paintable surface.

Price: Inexpensive

Uses: Furniture, boat oars, baseball bats, handles for striking tools, pool
cues, Veneers

Sources: United States and Canada

Characteristics: Straight, wide grain pattern with coarse texture. Hard
and dense with excellent shock-resistance.

Workability: Machines easily with sharp steel or carbide blades and bits. Drill
pilot holes first for nails or screws. “Green” ash often used for steam bending.
Finishing: Takes stains and clear finishes well

Price: Inexpensive

Uses: Secondary wood for furniture and cabinetry, similar to aspen.
Carving, veneers and pulp for paper.

Sources: United States

Characteristics: Fine-textured with straight, wide grain pattern. Tan to
gray or green in color.

Workability: Machines easily with sharp steel or carbide blades and bits.
Not prone to burning when machined. Drill pilot holes first for nails or screws.
Finishing: Better suited for painting than staining. Tight grain provides
smooth, paintable surface.

Price: Inexpensive

Common Hardwoods
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Common Softwoods

A. WHITE PINE
Uses: Indoor furniture, plywood, veneers and trim, construction lumber
Sources: United States and Canada
Characteristies: Straight grain with even texture and tight pores
Workability: Machines easily with sharp steel or carbide blades and bits.
Not prone to burning when machined. Lower resin content than other pines,
so cutting edges stay cleaner longer.
Finishing: Stains may blotch without using a stain controller first. Takes
clear finishes and paints well.
Price: Inexpensive

B. WESTERN RED CEDAR
Uses: Outdoor furniture, exterior millwork, interior and exterior siding
Sources: United States and Canada
Characteristics: Straight, variable grain pattern with coarse texture.
Lower density and fairly light-weight. Saw- and sanding dust can be a
respiratory irritant. Naturally resistant to deterioration from UV sunlight,
insects and moisture.
Workability: Soft composition machines easily but end grain is prone to
splintering and tear-out
Finishing: Takes stains and clear finishes well, but oils in wood can bleed
through painted finishes unless primer is applied first
Price: Inexpensive to moderate where regionally available

C. AromaTiC CEDAR (TENNESSEE)
Uses: Naturally-occurring oils seem to repel moths, making this wood a
common closet and chest lining. Also used for veneers and outdoor furniture.
Sources: Eastern United States and Canada
Characteristics: Straight to wavy grain pattern with fine texture. Red to
tan in color with dramatic streaks of yellows and creams. Distinct aroma
emitted when machined, and dust can be a respiratory irritant.
Workability: Machines similarly to western red cedar
Finishing: Takes stains and clear finishes well
Price: Inexpensive

D. Repwoob
Uses: Outdoor furniture, decks and fences, siding
Source: West coast of United States
Characteristics: Straight, fine grain with few knots or blemishes.
Relatively light weight. Reddish brown with eream-colored sapwood.
Naturally resistant to deterioration from UV sunlight, insects and moisture.
Workability: Machines and sands easily
Finishing: Takes stains and clear finishes well
Price: Moderate to expensive and not widely available in all nominal dimensions

E. CYPRESS

Uses: Exterior siding and boat building. Interior and exterior trim, beams,
flooring, cabinetry and paneling.

Source: Mississippi delta region of the United States

Characteristics: Straight, even grain pattern with low resin content.
Naturally resistant to deterioration from UV sunlight, insects and moisture.
Workability: Machines and sands easily

Finishing: Takes stains and clear finishes well

Price: Inexpensive where regionally available
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General Workshop
Sampling of Exotics

A. PADAUK
Uses: Indoor furniture, cabinetry, flooring, turning, veneer
Source: West Africa
Characteristics: Coarse texture, straight interlocked grain
Workability: Machines easily with sharp steel or carbide blades and bits
Finishing: Takes stains and clear finishes well
Price: Moderate to expensive

B. ZEBRAWOOD
Uses: Turning, inlay, decorative veneers, furniture and cabinetry
Source: West Africa
Characteristics: Interlocked, light and dark varigated grain pattern
Workability: Somewhat difficult to machine. Use carbide blades and bits
Finishing: Can be difficult to stain evenly
Price: Expensive

C. WENGE
Uses: Inlay, turning, decorative veneers
Source: Equatorial Africa
Characteristics: Hard, dense straight grain with coarse texture. Heavy.
Workability: Dulls steel blades and bits quickly, so carbide cutters are
recommended. Drill pilot holes for screws and nails.
Finishing: Pores should be filled before finish is applied
Price: Moderate

D. HONDURAS MAHOGANY
Uses: Indoor and outdoor furniture, veneers and trim, boat-building
Sources: Central and South America
Characteristics: Straight, interlocked fine grain. Dimensionally stable.
Workability: Machines well with carbide blades and bits
Finishing: Takes stains and clear finishes well
Price: Moderate

E. PURPLEHEART
Uses: Pool cues, decorative inlay, veneers, indoor and outdoor furniture.
Sources: Central and South America
Characteristics: Straight grain with coarse texture
Workability: Gum deposits in the wood make it difficult to machine;
cutting edges dull quickly
Finishing: Takes stains and clear finishes well.
Price: Moderate

F. TEAK
Uses: Boat-building, indoor and outdoor furniture, veneers, flooring
Sources: Southeast Asia, Africa, Caribbean
Characteristics: Straight grain with oily texture. Dense and hard.
Workability: High silica content will dull steel blades and bits quickly.
Qily surfaces require cleaning with mineral spirits first or glue will not bond.
Finishing: Takes oil finishes well
Price: Expensive

G. Rosewoop
Uses: Inlays, turning, veneers, cabinetry, furniture, musical instruments
Sources: Southern India
Characteristics: Interlocked grain with medium to coarse texture
Workability: Dense structure dulls cutting edges quickly
Finishing: Takes stains and clear finishes well
Price: Expensive
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WOODWORKING
TOOLY & SKILLY

ood woodworkers aren’t just born. Of course,

there has to be some “knack” and “feel” for
what is right, and we all have it to some extent.
But more important is your knowledge of the tools you
need, and the skills required to use them effectively.

That's what this Woodworking Tools & Skills
chapter is all about. First, you will gain an under-
standing of the tools essential to successful woodworking. Then you
receive detailed, step-by-step instructions that show you techniques
and tips for using those tools safely and efficiently to make beautiful
projects.

You could probably learn these techniques on your own ...
through an awful lot of trial and error. But a woodworking career is
too short—and your personal shop time too valuable—to spend too
much time refining your skills. These pages get you ahead of the
woodworking game.
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Measuring, Marking
& Layout

S uccessful workshop projects start with careful,
accurate measuring, marking and layout. The
most critical elements in these steps of the process
are good planning, accurate measuring and using
sharp marking tools that create readable lines. The
level of precision needed varies according to the
intricacy and complexity of your project. Rough
carpentry (for example, putting up stud walls or
installing floor underlayment or roof decking)
requires a certain amount of care, but generally
you can achieve satisfactory results using tape
measures, framing squares and a lumber pencil as
a marking tool. Trim carpentry (installing mold-
ings and decorative trim) requires a higher degree
of accuracy, so you’ll want to involve steel rules,
levels and angle gauges in the process. A good
sharp pencil will usually give you marking lines
of acceptable accuracy. Fine woodworking carries
the highest standard of accuracy. You’ll want to
use marking gauges, compasses and any of a wide
selection of specialty measuring tools to create
well-made projects. Generally, a marking knife or
a scratch awl is the marking tool of choice for

fine woodworking.
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How to scribe a
parallel line

AL | WOODWORKING: The most accurate
i parallel lines can be drawn with a
marking gauge. Measure the distance
and firmly glide the tooi the length
of the cut.
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Measuring, Marking & Layout

Rating marking tools:
Four degrees of accuracy

Choosing the best marking tool for your project
is a matter of weighing the amount of tolerance
you're willing to accept against the readability of
the lines you scribe—as well as the ease and speed
with which the tool can be used. Marking knives
create highly accurate lines because the flat blade
rides flush against a straightedge and cuts through
wood fibers and grain contours that can cause a
pencil to waver. They’re the tool of choice for most
fine woodworking projects. Scratch awls also cut
through fibers and grain, but the round shaft
causes the point to be offset slightly from the
straightedge. Lines scored with a scratch awl are
easier to see because they’re wider, which is espe-
cially helpful when marking softwoods. Pencils are
popular marking tools for rough carpentry and
some woodworking tasks. A regular pencil sharp-
ened to a fine point will create a fairly precise,
readable line. Lumber pencils require less frequent
sharpening and create dark, highly readable lines.

Tips for scribing & laying out

USE A WHITE PENCIL to mark dark-colored ATTACH MEDIUM-GRIT SANDPAPER to your USE A GREASE PENCIL to mark metal,
wood, like hardboard or walnut. toolbox to make a convenient and safe plastic and other materials that can’t be
sharpener for lumber penciis. marked clearly with a pencii.

TRANSFER GRID DRAWINGS to your workpiece MAKE A STURDY TEMPLATE from hardboard
your workpiece. by drawing a scaled grid, then re-creating or another durable material when making
the pattern using the grid as a reference. multipie parts with the same profiie.
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An easy way to divide evenly

When you need to divide a board into equal
sections, don’t worry about performing elaborate
mathematical calculations (such as dividing a
73/4-in.-wide board into four equal portions).
Instead, just lay a ruler on the board and angle it
until it measures a distance easily divisible by the
number of cuts. Make certain one edge of the ruler
is on the “0” mark. In the example to the left the
ruler is angled so that the 12 in. mark touches the
far edge of the board. Dividing the board into four
pieces is easy: Just mark the board at inches 3, 6
and 9. Repeat the procedure farther down the
board and use the marks to draw parallel cutting
hnes on the board.

Use a marking gauge

Mortise cuts must be extremely precise. To
mark the cuts properly, use a marking gauge, avail-
able at good hardware stores. As with any marking
tool, hold it firm and steady.
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Tricks for measuring & layout

Build a center-marking jig

Build a simple center-marking jig with a scrap
piece of 2 x 4 and doweling. The gauge can be as
wide as you like. Just be certain that the dowels
are an equal distance from the center pencil hole.
On the reverse side of the jig, insert two dowels 1
in. from the center hole. This side will allow you to
find the center on narrow pieces up to 194 in. wide.
When using the jig, angle it so both dowels are
pressing firmly against the side of the board you
are marking.

Find the center of a circle

Clamp a combination square or other straight-
edge to a framing square. The edge of the straight-
edge should be flush with the inside corner of the
square where the two legs meet. Position the fram-
ing square so each leg is at a flush tangent to the
workpiece, then trace the edge of the straightedge
past the center of the workpiece at two or more spots.
The point where the lines meet is the centerpoint.



Two ways to draw shallow arcs

Creating a regular arc requires tricky calcula-
tions or an elaborate jig, right? Not necessarily. A
trio of nails and a strip of wood will do the job.
Tack one nail at each endpoint of the arc, and tack
the third nail at the apex of the arc, spaced evenly
between the endpoints. Cut a thin strip of plywood
or hardboard that’s at least a few inches longer
than the length of the are. Bend the strip between
the nails as shown in the above, right photo. Trace

Make a simple trammel for drawing circles
A trammel is a marking device that pivots
around a centerpoint to create a circle. You can buy

fancy milled steel woodworking trammels, or you
can make your own with a thin strip of hardboard.
Just drive a nail through one end of the strip, then
measure out from the nail toward the other end an
amount equal to the radius of the circle. Mark a
centerpoint for drilling a pencil guide hole at that
point (usually, 24 in. dia.). Tack the nail at the
center of the workpiece, insert the pencil into the
guide hole, then make a single revolution around
the nail with the pencil to draw the circle.

Measuring, Marking & Layout

Drawing curves & arcs

along the inside edge of the strip to draw your
shallow are. A variation of this methed is simply to
insert the wood strip between the jaws of a pipe
clamp and tighten the elamp until the strip bows to
form an arc of the radius you’re seeking (See photo,
above left). This method is not as aceurate, but it
won’t leave any nail holes in the workpiece.

How to draw an oval
Draw perpendicular lines to mark the length

and width of the oval. Mcasuring out from the
point of intersection, mark endpoints for the length
(A, B) and the width (C, D). Set a compass or
trammel to draw an arc that’s half as long as the
length of the oval. With the point of the compass or
trammel at one endpoint for the oval width (C or
D), scribe hash marks on the length line (points E,
F). Tack nails at points E and F. Tie a string to the
nails so the amount of string between the nails is
the same as the distance from A to F. Pull the
string taut with a pencil tip and trace the oval.

Measuring, Marking & Layout 35



Cutting

Cutting is a fundamental process that’s critical
to the success of just about any project
you're likely to undertake in your workshop. It’s
essentially a three-part task: laying out the
cutting line; setting up for the cut; and executing
the cut. Setting up involves choosing the best
tool and blade for the job, then adjusting the
tool or position of the workpiece to ensure an
accurate cut.

There are really only two ways of cutting:
either you apply a tool to the workpiece (as with
most portable and hand tools), or you apply the
workpiece to the tool (as with table saws and other
tools where the cutting instrument remains in one
spot throughout the cut). When applying the tool to
the workpiece, use a combination of straightedges,
cutting guides and clamps to achieve accurate cuts.
When applying the workpiece to the tool, you nor-
mally rely on the built-in fences and scales of the
tool to guide the cut.

The basic types of cuts undertaken in work-
shops include: cross-cutting (making a straight cut
across the grain of a board); rip-cutting (reducing
the width of a board by cutting it lengthwise with
the grain); miter-cutting (cross-cutting at an angle
with the saw blade perpendicular to the workpiece)
and bevel-cutting (making a nonperpendicular cut).
In addition to these basic cuts, this section also
includes information on mortising and cutting non-
wood materials.

Back to the basics:

Make quick & accurate miter cuts
by hand

With the recent explosion in popularity
of the power miter saw, the hand miter
box has become almost a forgotten tool.
But for making a few quick miter cuts,
you may want to revisit this handy and
age-old device. A simple, inexpensive
miter box with precut slots for 45° and
90° can be stored in a tool box or under
your workbench, then clamped in place
in no time at all. And with the precut
slots, no setup time is required. To use

TP Uka i fonch g e the hand miter box, hold your work-
; Use nch dogs on your se . 3 . i
. piece firmly in place, or clamp it in
iter hox to rkbench. ;
alelsin i TR Ao place, and pull the backsaw in firm,

short strokes.

36 Woodworking



Cutting

Choosing & using handsaws

:
:

] o Team of handsaws can
Guide keeps handsaws in line handle any cut

This easy-to-build cutting guide will ensure straight, e —
accurate cuts with a handsaw. Simply join two : _(’hg_oblr_li"-‘ t-he. right tool for the
pieces of scrap plywood at a right angle, making Job is especially important when

sure the heads of the fasteners are recessed. using hand-powered tools. The col-

Add a piece of scrap wood at the front of lection of handsaws shown above
the jig to make a lip for holding the jig

can perform just about any cutting
tightiy against your workpiece.

task you're likely to encounter in
your workshop.

(A) 8- to 10-TPI cross-cut saw
for general cutting of dimension
lumber or sheet goods; (B) Backsaw
for miter-cutting; (C) Hacksaw for
cutting metal; (D) Wallboard saw
for making cutouts in wallboard and
other soft building materials; (E)
Flush-cutting saw for trimming
wood plugs and through tenons; (F)
Dovetail saw (saw shown is smaller
version called “Gentleman’s saw”;
(G) Japanese saw (cuts on the pull
stroke)for quick trim-carpentry cut-
ting; (H) Fret saw for making deli-
cate scrolling cuts; (I) Coping saw
for curved cuts in trim carpentry.
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Band saw & jig saw blades Circular saw blades

Standard band
saw blade

Bayonet style
shank (jig saw)

A

Raker
(rake angle)

Universal
shank

Rake
angle
(hook
blade)

Alte-ate Wavy
tooth set tooth set

STRAIGHT BLADES for jig saws, band saws, scroll saws and recipro-
cating saws vary by number of teeth per inch (tpi), the set of the
teeth, the rake angle of the teeth, and the width and thickness of
the blade. The type of metal used to make the blade and the presence
of carbide or other hardened steei tips affect the longevity (and the
price) of the blades. Blades for some tools have numerous tooth

configurations: for example, band saw blades can be purchased with
standard teeth (above), or skip-tooth and hook-tooth configurations.

Reciprocating saw blade types

RECIPROCATING SAWS are
used to perform many different
construction tasks. The size
and shape of the blades used
changes dramatically according
to use. Keep a complete set of
biades in your saw case.

A good set of reciprocating
saw blades includes: (A) 6 in.,
18 tpi blade for heavy metal;
(B) 6 in., 10 tpi blade for general
cutting; (C) 9 in., 6 tpi blade for
fast cuts and generai roughing
in; (D) 12 in., 8 tpi blade for cut-
ting timbers and other thick
materials; (E) 6 in., 4 tpi blade
for fast, rough wood-cutting; (F)
6 in., 5 tpi blade for fast, cleaner
cuts; (G) 35 in., 14 tpi blade for
curved cuts in hard woods.

Anti-kickback tip

hi Ve ~".. i 1.':
) o bl | Bl
i 1']’!. h - A " MR i

W Fr 3 RN h

CIRCULAR SAW BLADES are fitted onto portable circular saws, table
saws, radial-arm saws and power miter saws. Select blades by
matching the number of teeth per inch to the task at hand—but
make sure the tpi number is for the correct blade diameter (any-
where from 334 in. to 18 in. or so, with 714 in. the
most common for portable circular saws, and
10 in. the most common for table saws,
power miter saws and radial-arm saws).

COMMON CIRCULAR
SAW BLADE STYLES
(right) include:
(A) Generai
purpose combina- .
tion blade (good % . @
for ripping): (B)
Thin-kerf anti-
kickback blade
(note expansion
slots); (C) Roofer’s
biade (for portable
circular saws);
(D) Trim-cutting
blade (for clean,
relatively fast
cross-cuts); (E) = ¢
Carbide-tipped oy
cross-cutting ~ D N
blade (good for / )
power miter saws). \g
Generally, more J

teeth per inch . ﬂf ’#‘
produce cleaner, E -
slower cuts.

%
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Saw blade selection chart
B

and saw
Task Width (in.) Pitch
Scroliwork, joinery £V 14 tpi
Cuttlng iight metal g 14 tpi
Tight curves 1y 6 tpi
Smooth curves 36 10 tpi
General purpose L 6-8 tpi
Rip-cutting s 4-6 tpi
Gen. crosscutting 38 8-10 tpi
Fast crosscutting 38 4 tpi
Resawing 14 4 tpi
*Key ST=standard, SK=skip-tooth, H=hook-tooth, AB=alternate-bevei, R=raker,
W=wavy
Jig Saw
Task Material
Fast, rough carpentry Wood
General purpose Wood
Smooth finish Wood
Extra-smooth finish Wood
Light metai Metai
Thick metai Metal
Circular Saw
Task Type
General purpose Combination
Trim carpentry Cross-cut
Rough carpentry Cross-cut
Smooth cross-cutting Cross-cut
Rip-cutting Ripping
Plywood and particieboard Plywood/ panel
Light metai Metai-cutting
Scroll Saw
Task Type
Generai cutting Scroifing
Cutting without tear-out Reverse-tooth fret
Fine scroiiwork Scroiiing
Very tight curves Spirai-tooth
Fast cuts Fret

Style* Set*
ST AB or R
ST w
SK AB
ST AB

ST or SK AB
H ABor R

ST or SK ABor R
SK AB
H AB

Length Pitch
4 in. 6 tpi
4 in. 8 tpi
4 in. 10 tpi
3in. 12-14 tpi
3in. 12-14 tpi
3in. 24 tpi

TPI (8%4-in./10-in. dia.)
16-36/18-50
40-64/60-80
34-40/40-60
50-64/60-80
16-36/18-24
48-64/60-80
58-64/60-72

Pitch
15 tpi
11.5 tpi
12 tpi
41 tpi
11.5 tpi

Gauge
#5
#7

i#
#2
#9

Give your blades a bath

Saw blades that aren’t
performing as well as you
like don’t necessarily need
sharpening: they may just
need a quick cleaning.
Special pitch/resin remov-
ing compound or ordinary
oven cleaner can be used to
clean blades (be sure to
wear gloves).

Cutting
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and cut the other ta45°}
uslngamntersaw.m

hhﬂenbmrdmufbmmm

lleaH:han the !ilishﬂd lengtltf

end, ieaving an end that's
ular but uphfnl-

)l
i

i
{
§

poﬂuﬂhe?wmlng.f ’

ds, then slip ehevﬂsil'
into the corner &:

Cutting

39



Cutting with circular saws

Make & use a straightedge

Build an 8-ft. straightedge to cut plywood and
paneling with your circular saw. The straightedge
shown below has a V4-in. plywood base, and a 1 x 2
cleat (you can also use a strip of plywood) that
serves as a saw guide. After assembling the
straightedge, position the circular saw with the
foot tight against the cleat and trim off the excess
portion of the plywood base. To use the straight-
edge, position the trimmed edge of the plywood
base tlush with your cutting line and clamp the
straightedge to the workpiece.

Good-side-down for cleaner cuts

Portable circular saws cut on the
upward rotation of the blade. To avoid tear-
out on the better face of your workpiece,
turn it good-face-down when cutting.

Two techniques for making plunge cuts

o i
§ A
v

i b g RS

will | USEA CIRCULAR SAW: Place the front edge of t agai B
sssure on . board, retract the blade giard and h a raised position with your ||
control '« thumb. Turn on the saw and lower the into the wood, using the

' front of the saw foot as a fulcrum. A

L

ear safety goggles.

i
S
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Cutting

Tips for making curved cutouts

Making Curved Cuts

The easiest way to cut smooth, regular curves
on large project parts is to use a cutting tool that
you apply to the workpiece (as opposed to one you
feed the workpiece into). Jig saws and routers are
both well suited for the job. Jig saws are faster to
set up and easy to use, but won’t yield as smooth a
cut as a router. For smaller parts, use a band saw
or scroll saw.

Cutting curves with a jig saw. One of the
best features of the jig saw is its ability to cut
curves, particularly in sheet goods. It has no work-
piece size limitations, its portability makes it
handy for on-site work and such tasks as rounding
corners on large tabletops. Clamp the workpiece
securely and feed the saw slowly to prevent the
blade from deflecting. To start internal cuts, drill
an entry hole with a bit slightly larger than the
width of the saw blade. Circles can be cut freehand
to a line, or if you want a little more exactness you
can use a shop-made or commercial circle-cutting
jig that pivots about a centerpoint.

Tips for cutting curves with a jig saw

USE THE SCROLLING
FEATURE. Scrolling
jig saws feature a
blade-angle adjust-
ment knob at the
top of the handle.
By turning the knob,
you change the
blade direction—
without turning the
body of the saw.

KEEP PRESSURE DIRECTLY
ABOVE THE BLADE. Whether
you're using a top-handle
saw, llke the one above, or
a barrel grip saw, hold the
tool so your hand is forward
and directly above the blade
area. Take care not to force
the saw: the blade will
break or deflect from the
cut line.

, Path of
Minimum radius cuts S hintle
for band saw blades =
As a general rule, you should — rQ #
choose the widest band saw :l
blade that can handie the job :
you're doing. But because the Cutting :l
width of the blade limits the hne :
tightness of the curves you can :l
cut, you should choose the f
widest blade that can follow l
your tightest cutting radius. Cut a loop to
make a square
Blade Smallest Making square
Width Radius Cut internal euts can
be a perplexing
Lo 16" problem, but here’s
36" 3" a simple solution:
1m S/gn cut along one leg of
g 14 the square, and
keep cutting past
et i the corner. Loop the
Yo" 5" saw blade back and
1" 8" cut the second leg.

Gang-cut parts
for consistency
and speed

When making
project parts with
curved lines, gang the
workpieces together
whenever you can.
This will ensure that
the cut edges are
consistent. With most
saws, you can tape the
workpieces together
with double-edged
carpet tape.

Relief cuts pre-
vent binding
When making
a curved contour
cut using a jig saw,
band saw or scroll
saw, make relief
cuts from the edge
of the workpiece to
the cutting line, in
the waste area, so
waste can be re-
moved as you cut.
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-2 Bolt and nut won't let
wood chips accumulate

Stopblock speeds up repetitive cuts

When making repetitive cuts with a power
miter saw (or radial-arm saw), clamp a stopblock
to the saw fence at the desired length. A lag screw
driven squarely into the edge of the stopblock
creates a solid surface for aligning the workpiece,
while keeping wood chips from building up
between the block and workpiece.
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Cut perfect circles with a router compass
Most handymen think of routers as primartly
tools for cutting decorative profiles or perhaps an
occastonal dado or rabbet. But they can also be
very effective tools for cutting stock to size and
shape. When the right bits and techniques are used,
they produce extremely clean edges that often
require no sanding.

If you need to cut a square workpiece into
a circular shape, a router compass is an excellent
choice. Simply secure the router base to the
wide end of the compass, set the adjustable
center pin to the desired radius of the cut, and
secure the pin at the center of the circle. For
best results, make the cut in several passes of
increasing depth. A single-flute straight bit or
a spiral upcut bit can be used to remove large
amounts of waste in the cutting area, without
bogging down.

Tips for cutting with a power miter box

Jig takes the math out of beveling molding

Cutting miter-bevels in crown molding often
involves tricky math and very precise angles. To
simplify the task, use this jig. Join a straight board
about 3 in. high to a strip of V4-in. plywood about
6 in. wide. These will be the “fence” and “table” of
the jig. Place a piece of crown molding into the “I”
formed by the fence and table, and adjust it until
the beveled sides are flush against the fence and
table. Mark the position on the table, remove the
molding and attach a wood strip at the mark. This
strip will hold the molding at the proper angle for
bevel-cutting miters.



Proper setup is key to safe cutting with
radial-arm saw

Over the years the radial-arm saw has earned
a reputation as one of the most dangerous work-
shop tools. But for most cross-cutting operations,
the tool can be a real workhorse that’s as safe as
any other tool you own. The most important aspect
of cutting safely with a radial-arm saw is to secure
your workpiece, while keeping your hands well
clear of the saw blade. A pushstick with a birdseye
cutout is a good choice for bracing smaller work-
picces against the saw fence—it’s particularly
effective when used in conjunction with a stopblock
that holds the free end of the workpiece in place.
Once the workpiece i1s secure, start the saw and

guide it through the cut with your right hand. Shut

off the saw and allow the blade to stop spinning
before removing the workpiece and returning the
saw carriage back behind the fence.

Resawing jig for band saw

. | saw

.| throat

" | capacity
minus
1to2in.

5 to 8 in.

1]

'js a job best accomplished with a b "’1'-
st method is to attach a fence to the b )

AWING mcu umm IMW:@ or wood-

would when rip-cutting on 4 band saw. The downside
s method is that the saw blade tends to
g the grain nnﬁewond%an ulting Ilran
{ _thatreqdm?qulte#hlt;disnﬁaoe ning;
o minimize uqmmmufﬂm cut is

B

_ tnuséaligﬁkéh'éeona

to the saw table so the pivo

plest edgenftheblade,ths]lglﬁarbeusedasagmdetoset‘
le, parallel to the blade, mgfeeduaemkmghas the thickness of the cut.
‘narrow, you can adjust thq:leed direction of the board

‘compensate for blade travei, resulting in a more even

You'll still need to su
waste less wood. {

to the left. When elallfpﬂf}f
point is even with the cu

use the pivot point is so |

e the ‘smkmeqe,;bu.tw 1
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Tips & techniques for using your table saw

Relief block keeps cutoff "
pieces free and clear .
when cross-cutting y ¥ Relief block

Use a relief block to pre- -
vent cutoff pieces from getting
jammed between the fence
and the blade when cross-
cutting on the table saw. The
relief block can simply be a
piece of scrap wood clamped
to the fence. Make sure the
relief block is positioned
behind the point where the
workpiece will make first con-
tact with the saw blade. Never
stand directly behind the
workpiece when feeding it
into the blade.

As a rule, take measurements Get blade height just right

Don’t trust the cutting scale on the table saw Use a combination square to set the height of a
fence if you're making precise cuts. Instead, measure  table saw blade. The bottom of the square should
the distance from the cutting edge of the blade to just be touching the tip of one of the teeth. Because

the fence with a steel rule when setting up for tooth length is not always uniform, spin the blade
your cut. Double-check the distance after securing by hand and make sure you're referencing off the
the fence, and make a practice cut on scrap for tooth that will cut deepest (be sure to unplug the
added precision. saw first).
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Shop vac blows cutoff pieces clear

Small cutoff pieces have a way of kicking out
of the saw throat or becoming jammed around the
blade. One way to keep these annoying trim
pieces out of your way is simply to position your
shop vac hose near the cutting area to blow clear
small cutoff pieces. Be sure to leave ample clear-
ance for the workpiece.

Wood fences make good sense

Adding a wooden auxiliary fence to your table saw
(or just about any other tool) extends the life of both
your saw fence and your saw blades by eliminating
damaging metal-to-metal contact. An auxiliary fence
that’s taller than the saw fence also creates a good
surface for clamping jigs, stopblocks and hold-downs.
The fence shown here is made from hard maple and
attached to the metal fence with T-bolts that fit into
a slot in the saw fence so no screw heads protrude.

Cutting

Add miter-gauge hold-down for quick,
accurate miter cutting

Make your miter gauge more reliable by
adding a hold-down clamp to keep workpieces
steady during miter cutting. Hold-downs are sold
at most larger tool centers or may be purchased
directly from the company that manufactured
your table saw.

RBlade guard removed for clarity

Reverse the miter gauge for panel cutting

Sheet goods and glued-up panels are often too
wide to be fed into the blade with the saw’s miter
gauge. You can solve this problem by turning the
gauge around so the head of the gauge is fed into
the miter-gauge slot first. Attach an auxiliary fence
to the miter gauge to create a more stable surface
for pressing against. You can also use a miter-
gauge hold-down (See photo at top of page) to keep
the panel steady.
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Shop-built tenoning jig

Sweet cheeks for tenons

Making the cheek cuts for
tenons is clumsy and dangerous
without a good tenoning jig—and
the results are usually disap-
pointing. This shop-built tenon-
ing jig is easy to make from
serap wood and will help you
produce tenons that fit on the
first try. First, cut the vertical
and horizontal members—the
horizontal member should have
a contour on the tail to create a
handle, as shown above. Join the
two members with wood screws,
arranged so the distance from
the bottom of the horizontal

member to the bottom of the
vertical member is equal to the
height of your saw fence. Make
sure the members are exactly
perpendicular. To use the jig,
clamp your workpiece to the jig
and feed the workpiece into the
blade, keeping steady pressure
against the fence and the table
(See photo, above right). Cut all
the way through the workpiece
and the jig. Always test your
cuts on a scrap board before
cutting your workpieces. Use
your miter gauge to guide the
workpiece when cutting the
tenon shoulders.

Trim wedge and dowel
ends with a flush-
cutting saw

A flush-cutting saw with a very
flexible blade is the ideal tool for
trimming off the ends of tenon
wedges or dowels. The saw shown
above is a Japanese saw that
cuts on the pull stroke.

Camlully Iaywlyownm‘l:ls&usinga
marking gauge or straightedge.
Choose a drill bit the same diameter as
the thickness of the mortise (3 in. is
common), then remove the waste wood
from me;mrtlse by drilling overlapping

holes using a depth stop.

Jse a sharp chisel to clean up the
s of the mortise so they're fiat
- Mnkesure the flat face of |
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Cutting

Handy jig for /
cutting tapers F

An adjustable taper

jig is a handy acces-

sory for any table saw

owner. The legs of the

jig can be set to cut

tapers according to

angle or to slope.

{ e e
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A treat for steel tabletops

Apply rubbing or polishing compound to steel
tabletops to smooth out the surface and remove rust.
Then, wipe the top clean and apply a coat of car wax
to seal the table and keep workpieces sliding smoothly.

Create custom throat plates

When making trim cuts or ;
cutting small workpieces, cover for c:f_rity'y. = D—"
the throat opening of your saw by / / {
laying a piece of thin plywood over  |EESSEEERES
the throat and raising the spinning
saw blade. Use a piece of scrap
wood to hold the plywood down.

Increase your cutting angle
To make cuts with an angle
greater than the maximum tilt of
your saw blade, attach a spacer to
your saw fence or to the workpiece.

Cutting laminate beveled teeth score surface
Before cutting laminate on of laminate to prevent chip-
your table saw, attach an auxiliary (,. out f"::'et‘:' Hing
fence that’s flush with the table- i .
top so the laminate won’t shde or ‘
wedge under the fence. A special
laminate cutting blade (right)
prevents chipping of the surface.
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Cutting with wood chisels

Cabinetmaker’s chisels

Most of the wood chisels sold and
owned today arc bevel-edge cabinet-
maker’s chisels (See photo, left).
Available in standard widths ranging
from L4 to 114 in., they can handle a
varicty of everyday cutting tasks,
including cutting mortises and paring
tenons. If you're a serious woodworker
who appreciates hand tools, you may
want to look into a sct of mortising
chisels, which have thicker shanks
and wider, shock-resistant handle butts.
Better quality chisels are made with
hardened steel that hold an edge for a
long time. The main differences are in
handle material, size and feel. If in-
vesting n a set of quahity chisels, make
sure the ones you choose feel comfort-
able and well balanced in your hand.

How to sharpen chisels

Grind off any nicks using a bench grinder with a

medium-grit wheel (or a coarse-grit sharpening
stone). Hold the tool on the flat portion of the tool rest,
with the beveled side facing up. Hold the tip against the
wheel and move it from side to side, keeping the cutting
edge square. Cool the blade freguently with water to keep
it from losing Its temper. When all nicks are gone, turn the
blade so the cutting edge Is down. Adjust the tool rest so
the blade touches the grinding wheel at a 25° bevel.
Move the blade from side to side, keeping the blade at a
25° hevel. Continue to cool the blade regularly.

Place a few drops of light machine oil on a flne-grit

sharpening stone. Place the back of the blade on the
whetstone and draw it back and forth several times to
remove any burrs.

Wipe the stone with a clean rag, and apply more oil.

Turn the blade over, and hold it at a 25° angle so the
bevel Is flat agalnst the stone. Draw the tool back and
forth. Here, a bevel gulde Is used for a precise edge angle.

Put a micro-edge on the blade by lifting It slightly so

just the tip touches the stone. Draw the blade lightly
two or three times along the stone, untll a slight burr can
be felt along the back of the blade. Turn the blade over,
hold it fiat (as In step 2) and draw It one time along the
stone to remove the burr. Done properly, this will give the
chisel a razor-sharp edge.
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The right way to cut hinge mortises
Installing hinges (or strike plates) is a

frequently encountered task for the handyman,

and as often as not we rely on the trial-and-error

method—with mixed results. Here’s the best

way to cut a hinge mortise.

Remove the hinge pin (if its removable) and position the hinge

leaf or strike plate on the edge of the door or on the door jamb.
Tack it into place with screws, then score an outllne around the
plate with a utility knife. This prevents the wood from splintering
past the ends of the mortise.

With the beveled edge of the chisel tip flat against the work-

piece, make a series of rellef cuts In the waste wood area of the
mortise. Space the cuts 18 to 14 In. apart (make closer cuts In
harder woods). The cuts should be equal in depth to the finished
depth of the mortise.

Cutting

Choose a chisel that's close to the same width as the mortise.

With the beveled slde of the chisel facing toward the mortise,
tap the butt of the chisel handle with a wood or rubber mallet. Cut
Into the wood to a depth equal to the thickness of the hinge leaf or
strlke plate. Cut along all sides of four-sided mortises.

Clean out the waste wood by driving the chisel against the direc-
on of the rellef cuts.To avoid digging in too deep, try to keep
the beveled edge of the tip flat in the mortise. Scrape the bottom of
the mortise smooth. If you need to deepen the mortise, repeat the
procedure—don’t simply try to make deeper scraping cuts,
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Cutting Project Parts

Cutting parts to size usually involves making
several different types of cuts with multiple tools.
In this section we've deseribed most of the standard
cutting operations you're likely to encounter while
woodworking. For each operation we've suggested
what we believe to be the best method, as well as a
few alternatives that can get the job done adequately
if you don’t own the suggested tool.

The essential cuts you'll make time and again
are rips cuts (for width) and cross cuts (for length).
As your skills advance and the complexity of the
projects you undertake increases, you’'ll also need
to make miter and bevel cuts, tapers, curved cuts,
pattern-following cuts, edge-profile cuts and resaw-
ing stock for thickness.

All of these cuts can be made with portable
hand tools. But youll generally get faster, more
accurate results with stationary sawing tools. Of
these, the table saw and the power miter saw are
the most versatile. A band saw and a scroll saw
are also valuable additions as you develop your
workshop.

Tools for cutting parts

Types of cuts

e =

A CIRCULAR SAW and stralghtedge cutting THE VERSATILE JIG SAW (also called a saber A POWER MITER SAW is perfect for making

guide can be used for cross cuts, rip cuts, saw) Is capable of making any cut. It excels repetitive cross cuts, including mitered or
bevel cuts and miter cuts. at cutting curves and making Interlor beveled cuts (bevels require a compound

cutouts.
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Cutting

Compound Miter Cuts

Taper Cuts i

ATABLE SAW is the most heaviiy used tooi A ROUTER is used to make dadoes and rab- A SCROLL SAW is a favorite tooi for cutting
in most woodshops. It can make just about bets as well as edge profiies. With speciai intricate curves and patterns. They are not

any straight cut, inciuding beveis and bits and accessories it can aiso be used for ~ powerfui but are reiativeiy easy to manage.
miters. pattern cutting, circle cutting and many
other cutting tasks.
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Making Rip Cuts

The process of rip-cutting is
often referred to as cutting par-
allel to or parallel with the grain.
While this is true for solid woed,
you’ll often find yourself ripping
plywood across the surface grain.
So it’s perhaps better to think
of rip-cutting as the process of
cutting stock to width.

Rip-cutting
with a table saw

The table saw is certainly the
most convenient and most accu-
rate machine for ripping lumber
and sheet goods. Make sure the
rip fence is adjusted so it’s par-
allel to the blade and at a right
angle to the table. Squaring up
the fence can be tricky with the
often-flimsy fences that come with
some table saws. That’s why you
may want to consider seriously
investing in after-market cali-
brated fences that are sturdy,
adjustable, and accurate. Many
new saws now come equipped

Ripping boards to width shouid be done after one edge has been squared {see previous sec-
tion) so a fiat even surface can ride against the saw fence or be used to register your
straightedge for making rip cuts with hand-heid toois.

with a higher-end rip fence.
Table saws also come equipped
with a number of safety features
to reduce the hazards of rip cut-
ting. In addition to the blade guard,
the riving knife with antikick-

back pawls behind the blade pre-
vent kickback when ripping boards.
Making rip cuts. (See pho-
tos, next page.) Set the rip fence
so the distance between its inner
face and the teeth of your saw

How to rip various materials with a table saw

LONG BOARDS: When ripping iong boards, tip the
back edge of the board up so it is siightly higher than
the saw tabie. Doing this wiii press the ieading edge
of the board firmiy down on the saw tabie. Lower the
back edge of the board as the cut progresses.
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SHEET GOODS: Fuii sheets of piywood, particieboard and other sheet goods
can be ripped effectiveiy on a tabie saw if you position a sturdy tabie on the
outfeed side of the saw, at or just beiow the saw tabie surface. But many
woodworkers prefer to cut the sheets down to size with a circular saw or panei-

cutting saw first.



Cutting

blade is equal to the width you're
after for your workpiece. Use a
steel rule to set the distance,
rather than relying on the cali-
bration marks on the front of the
table. Once the blade is positioned
correctly, lock the fence in posi-
tion with the locking handle. Set

A SINGLE PART

the blade height so it extends no
more than about 12 in. above the
surface of your workpiece. Stand
slightly to one side of the blade,
not directly behind it so you're
out of the line of fire in the event
a board gets thrown back. Push
the board with your right hand

NARROW STRIPS: When rip-cutting a singie narrow workpiece from a wider board, the nar-
row strip shouid be on the opposite side of the biade from the rip fence (ieft photo). This
keeps the wider portion of the board between the biade and the rip fence to aiiow more
room for your hand or a pushstick. To rip a series of narrow workpieces, set the distance
between the biade and the rip fence to match the intended width of the workpieces you
need. Use a narrow pushstick to guide the pieces aiong the rip fence (right photo).

while guiding it firmly against
the fence with your left. Maintain
firm control of the workpiece
throughout the cut until it is
well past the blade. Then turn
off the saw and walk around to
the back of the machine to retrieve
the board. Always make a test cut
on scrap wood before cutting your
stock. Measure the scrap to make
sure it is exactly the right width.

One key point to remember
is to never let your fingers get
closer than about 6 inches from
the blade. Never let your hands
get directly behind the blade or
they could get pulled into it in
the event of kickback.

To rip a narrow board, use a
push stick rather than your hand
to feed the board. A featherboard
clamped to the saw table will press
the stock against the fence and
allow you to keep your left hand
away from the blade. Hold downs
can be clamped to the rip fence
to prevent the stock from bouncing
or chattering as you feed it
through the blade. Make sure
featherboards and hold downs
are not pressed too tightly
against the stock.
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STRAIGHTEDGE CUT-
TING GUIDE: With
the heip of a good
straightedge you can
use your circuiar saw
to make rip cuts that
are nearly as accu-
rate as those made
on a tabie saw. You
can purchase a
straightedge, iike the
extruded aiuminum
modei shown above,
or select a piece of
stock (a strip of par-
ticieboard, for exam-
ple) that’s straight,
smooth-edged and
even.
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Rip-cutting with a circular saw
While it won’t give you quite the precise, clean

cuts of a table saw, a circular saw with the right
blade can do a fairly good job of rip-cutting on non-
critical work. Its portability makes it ideal for
on-site construction.

Ripping a straight line with a circular saw
requires the use of a cutting guide. Most saws
come with an adjustable ripping fence that
attaches to the base plate. This is used for ripping
fairly narrow strips parallel to an edge, particu-
larly on boards too narrow to be ripped with a
straightedge guide. The accuracy of the adjustable

THE PORTABLE CIRCULAR SAW is a handy tooi for ripping
sheet goods and iarger stock down to a manageabie width, but

‘ isn't weli equipped for fine woodworking cuts,

OFFSET CUTTING GUIDES: A iong straightedge
guide with a buiit-in offset can be made with
two pieces of scrap from your shop. You'ii
need a strip of hardboard or plywood (14 in.
works weii) that's at ieast 12 in. wide and
preferably 8 ft. iong. Tack a piece of straight
scrap wood (a 2 < 4 or a narrow strip of

3/ in. piywood wiii work) to the hardboard so
the scrap is paraiieil with the hardboard or
aiigns with one of its edges. Orient the scrap
and hardboard so there is an offset that is
siightiy ionger than the distance from the
edge of the saw foot to the biade. Then, simply
trim off the edge of the hardboard with the saw
foot riding against the scrap “fence.” Ciamp
the guide to your workpiece so the trimmed
piywood edge allgns with your cutting iine.

ADJUSTABLE RiPPING FENCE: Most circuiar saws come with an
adjustable ripping fence that attaches to the foot of the saw. The
fence rides aiong the edge of the board to guide the saw so it cuts
a liine paraiiei to the board edge. These accessories are fine for rip
cuts that don’t demand a high ievei of accuracy.



ripping fence can be improved by screwing a
wooden batten to it to extend its bearing surface.

The best way to guide the saw in a rip cut is to
clamp a straightedge guide to the workpiece and
run the edge of the saw’s base plate (foot) against
it. This guide can be store-bought or shop-made,
but must be long enough to overhang the work-
piece on both ends.

Determining the offset. The “offset” of your
saw is the distance from the edge of the foot that
will ride along a straightedge to the closer edge of
the cutting blade. To use the saw with a straight-
edge guide you’ll need to know this distance. To

Cutting

find it, simply clamp a straightedge to a piece of
scrap and make a cut, following the straightedge.
Measure from the edge of the kerf to the straight-
edge: this is the distance your straightedge must
be clamped from the cutting line on your work-
piece. Or, you can make a guide with a built-in
offset (See photo, page 54, middle).

TIP: When making long rip cuts, stop the cut
periodically and slip wood shims into the kerf you've
cut. This will prevent the kerf from closing up and
causing the saw blade to be pinched in the cut (which
can bog down the blade or even throw the saw).

Both the jig saw and the band saw
are quite capabie of making straight
cuts, but you can't expect either to
produce finish cuts. While a table saw
can ieave a dead-accurate cut with a
surface that requires only fight sand-
ing, a jig saw or band saw cut is rippied
and its biade has a tendency to wander.
So if you're going to do your ripping
and cross cutting this way, you’ii have
to ciean up the sawn surfaces with a
hand piane or use a router with a
piloted flush-cut bit.

Uniike tabie saw cuts, jig saw and
band saw rip cuts can be made free-
hand, foliowing a scribed iine. This
can be a real advantage when making
a rip cut that is not precisely paraiiei
to the edge of the board or perhaps
even has a siight turn or curve to it.
You can aiso make straight rip cuts
with these toois if you choose, using a
straightedge guide with the jig saw or
a guide or fence with the band saw.
Some jig saws come with an adjustabie
side fence, simiiar to that on a circuiar
saw, for making narrow cuts paraiiei to
an edge.

When ripping with a jig saw, choose
a thicker biade (iess prone to flexing)
with a reiatively iow number of teeth
per inch. The bandsaw shouid be fitted
with a wide (12 in. or wider) skip-tooth
biade.

and biade.

Rip-cutting with a band saw or jig saw

that it's easy to set up a straightedge and make a cut that’s not paraiiei to the edge
of the board. Be sure the guide is set to aiiow for the offset between the saw foot

RIP-CUTTING WITH A
BAND SAW: Like jig
saws, a band saw
can make “rip” cuts
that generaiiy foliow
the grain of the wood
but aren’t necessar-
ily straight or parai-
iel to the edge of the
board. You can aiso
make “true” rip cuts
that are parallel to
the edge using the
fence that comes
with most bandsaws.
The edges of the cut
won’t be as sharp as
a table saw cut, how-
ever.
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vork vs. F urmturemakmg

odworking joinery falls into two major categories—
caseﬁmk and furnituréemaking. Each is defined by its

. materials, structure and aesthetics. Whiie there is cer-
tainli some crossover hetween the categuﬁes,‘ if you're
_ trying to determine wluuh joints to employ for your

i ; project, making the casework/furniture dlstinetlun isa

* useful starting point.

i Tgpleelly sheet goods are used for casework (boxes

. dowels, sﬂlin&s or pocket screws are common, aithough

; rabbet and dado joints come in handy as well. A furniture-
mahar-‘mksmostlyhl hardwood with structures that depend
on small, fitted joints, like dovetails, mortises and half-

 laps that need to be both strong and pieasing to the eye.

Dowel joint

oot e i

. and cabinets). Butt joints reinforced with screws, biscuits,

" caseworkloints

Screwed joint

Dado joint
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Butt joints

Butt joints are the simplest woodworking
joints to cut and build. And when used in the right
applications, they are quick to assemble and plenty
strong. A butt joint is formed when two workpieces
are butted together face-to-face, end-to-end, edge-
to-edge or any combination of these surfaces.
Unlike other types of joints, the mating surfaces of
a butt joint are left flat and smooth, without any
additional machining. Because the mating parts do
not interlock, butt joints in woedworking situations
are inherently weaker than other styles and are
best left for joining parts that don’t need to move
or support great amounts of weight.

Modern woodworking glues form incredibly
strong joints—on a properly made joint, the sur-
rounding wood fibers will break before the glue
joint fails. But glue alone won’t save a butt joint
subjected to excessive twisting, pulling or shearing
forces. If you choose to use butt joints, it’s often a
good idea to reinforce the joint with nails, screws
or biscuits where it will be subjected to tension or
racking stresses. Nails, dowels, splines, screws or
bolts will strengthen a butt joint that must
carry a load, preventing it from failing due to
shear. Pocket screws and mechanical “knock-down”
fasteners have become popular reinforcing options
in recent years.

Butt joints are used for edge-gluing individual
boards together to form wide panels such as table-

FiNISH NAILS are easy fasteners to use for
reinforcing butt joints. Driii a piiot hoie for
each naii before driving it. Set the naii head
beiow the weood surface with a correctly-
sized nail set.

with glue oniy.
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DIAGONAL GLUE BLOCKS can be glued
beneath a butt joint for additional support.
Use them with or without additionai fasten-
ers in the joint. The biocks are attached

A BUTT JOINT can be used in just about any woodworking situation.
If it wiii undergo stress or pressure, it's a good idea to reinforce the
gived butt joint with a fastener, such as a screw.

tops, carcases, workbench and “butcher-block” sur-
faces and cutting boards. Edge-glued butt joints
are stronger than other butt joint configurations
because the beoards are joined lengthwise, along
the grain (called long-grain). Long-grain gluing
provides plenty of surface area for glue along the
joint, and because the wood pores run parallel to
the joint instead of across it, the boards can expand
and contract evenly across the grain as tempera-
ture and humidity fluctuate. Plus, long grain soaks
up just enough glue to hold the joint tightly.

Reinforcement options

WOOD SCREWS are popuiar fasteners for
reinforcing butt joints. They shouid be
driven into counterbored or countersunk
pliot holes.
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Countersinking & counterboring
_ : __ Plugging a counterbore

; . Use a counterbore bit to counterbore the piiot hoie for
A COUNTERBORE HOLE has a C’}‘“ﬂdl’lcﬂ top intended to acl:ept a the screw (% in. is the standard counterbore diameler].
wood screw piug; a countersink hoie has a beveied top just deepiy
enough for the screw head to be driven beiow the wood surface,
creating a smail recess to be filled with wood putty.

The 2/3 rule
Follow the two-thirds
ruie: Screws shouid
be driven through
the thinner work-
piece first, whenever
possibie. The iower
two-thirds of the
screw shouid end up
in the lower board
after the screw has
been driven.

Drive the screw, then appiy glue to the end of a wood
plug and insert it into the counterbore hoie.

Fiush-cutting

=

A COUNTERBORE BIT can drili A COUNTERSINK BiT reams out

a piiot hoie, shank hoie and the top of a pilot hole with a Trim the piug with a chisel, fiush-cut saw or rasp, then
counterbore hole aii at the bevei that aiiows the screw sand the piug untii it's even with the wood surface.
same time. head to be recessed.
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Biscuit-reinforced butt joints

Biscuit joiners (sometimes called plate joiners)
are single-purpose tools designed to do just one
thing: cut matching semicircular slots that accept
football-shaped biscuits used to reinforce butt
joints. In general, you’ll find that enforcing with
biscuits creates a stronger joint than using dowels
or most other conventional fasteners. In addition
to reinforcing joints, biscuits also give you a near-
foolproof method for aligning mating parts.

Biscuits, which lock the joint together, are
football-shaped disks made of compressed wood.
When they come into contact with wet glue, the
moisture expands them into the slots, tightening
the joint. They come in several standard sizes (#0,
which is 34 in. x 1¥4 in.; #10, which is 34 in. x 214
in.; and #20, which is 1 in. x 234 in.) to cover a
range of joint applications.

Before making a cut with a biscuit joiner,
make sure that the workpiece is secured to your
worksurface. To keep the tool itself from slipping,
most have an anti-slip device (either a rubber
tip or a metal point) to help maintain the grip on
the wood.

A BISCUIT JOINT is a reinforced butt joint used mostly in casework
projects. Made with the use of a biscuit joiner (aiso caiied a plate
joiner) biscuit joints are quick and easy to make. in addition to
reinforcing butt joints in face frames, they are frequentiy empioyed
to heip aiign and reinforce joints when edge-gluing paneis from
narrower stock or butting sheet goods together to form a carcase.

How to edge-glue a panel with biscuits

Aiternate
direction of growth rings

Arrange the jointed boards together

to get the most pieasing match of the
different grain patterns. This can take some
triai and error. Tip: aiternate the direction
of the growth rings at the ends of the
boards. This heips keep the panei from
cupping. Once you've got ail the boards
arranged to your satisfaction, draw a “V"
across aii joints in the panei. Use the legs
of the “¥” to maintain your aiignment as
you glue-up the panel.
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Once the boards are iaid out and

marked, place them in position and
mark the biscuit iocations. Use a square to
mark aii mating edges to ensure that the
siots aiign. Biscuits shouid be spaced about
8 to 10 in. apart, with a biscuit about 2 in.
in from each end. After marking biscuit
iocations, cut the siots by aiigning your
marks with the permanent mark on the
biscuit joiner.

Appiy glue to one edge of each board
to be joined, then squeeze giue into
the siots. Commerciai giue appiicators that

reach into the siots are avaliabie, or you
can simply squeeze the giue in with a regu-
iar giue bottie and spread the giue with a
popsicie stick. Add the biscuits to the siots
on one board. if edge-gluing more than one
board at a time, appiy the giue and insert
the biscuits in every board. Now you're
ready to ciamp the assembiy.



A BISCUIT JOINER consists of a small clrcular saw
blade (about 4 in. dia.) mounted at a right angle
to the motor shaft at the front of the tool. The
blade Is enclosed in a spring-loaded housing;
plunging the tool into the workpiece exposes a
portion of the blade, which cuts a semicircular slot in
each of the mating wood pleces. Into each pair of slots,
you glue a flat, foothall-shaped blscuit. The biscuit swells as
the glue hardens, creating a tight, secure joint.

Reference marks on the tool face and an adjustable fence
enable you to accurately locate the biscult slots In mating surfaces.

Standard biscuit sizes
(shown actual size)

Wood Joinery

How to flatten a board on a joiner

Most biscuit joiners have a
three-position depth of cut
adjustment that enabies you

= to cut slots to the correct
depth and length for standard-slze

o biscuits. After cutting matching siots in the
pleces to be joined, you glue the slightly undersized
blscuits Into the slots.

% E - »

Lay out the position of the two mating
parts uslng a square (note whether
you're marking the top or bottom of the
workpiece). Set the mating workpiece in
posltlon against the mark. Draw a perpen-
dicular reference line on hoth workpieces
at each biscuit location. With the work-
pieces clamped together and secured to
your worksurface, allgn biscult jolner with
the reference lines and cut the slots in

one workplece.

N\

With the workpieces still clamped
together, cut matching slots in the
other workpiece, using the reference llnes

to align the blscuit jolner.

With all the slots cut, you're ready for
assembly. Apply glue in the biscuit slots
and on the mating surfaces. Insert all the
biscuits into the slots in one workpiece,
then slip the mating workpiece Into position
so the parts butt together cleanly. Clamp
the parts together, check for square and
adjust the clamps as necessary to square
up the joints.
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Dowel-Reinforced Butt Joints

Dowel joints are reinforced butt joints that are
used frequently for edge gluing and frame building
—especially face frames used in cabinet construc-
tion. They increase the strength of a joint and,
when used carefully, assist in the alignment of
the mating workpieces. Today, they’re not used
as com-
monly as
in years
past due
to the

Oa?:t?:t A HIDDEN DOWEL JOINT can be used to relnforce butt jolnts when
. assembling face frames or making furniture. The dowels strengthen

biscuit the jolnt, and help you align the parts. For best results, use a dowel

Dowel types (actual size) joiner. jig or dowel polnts for guidance when drilling the dowel holes.

Spiral »~ 4 Fluted Scarified

Slip the doweling

jlg over each
mating edge. Allgn
the mark on the jig
corresponding to the
dlameter of the dowel
hole with each loca-
tlon llne you drew on
the workplece. Drill a
dowel hole the same

dlameter as the
dowel at each mark—
use a depth stop to
. keep the holes of unl-
To lay out the dowel jolnts, butt the two mating parts together, form depth (masking
making sure the mating surfaces are flush. Mark the dowel hole tape wlll suffice if
locations by drawing a singie line across the joint for each dowel. For you don't have a
best resuilts, use at least two evenly spaced dowels at each joint. depth stop collar).

L -

After drilling all the holes, apply a dab of glue into each hole. Create all the jolnts, then clamp the assembly together with plpe
Also apply glue to the mating wood surfaces. Slide the dowels clamps or bar clamps. Be sure to use a clamp pad between the
into the holes to make the jolnt. wood and the clamp jaws so the jaws don't mar the wood. Do not

overtighten the clamps.
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But for those who don’t own a biscuit joiner,
they’re still essential to wood joinery. And un-
like biscuits, dowels can be added after the
joint is assembled.

Commercially produced doweling jigs, like
the one shown below, are designed for making
highly accurate hidden dowel joints for reinforcing
butt joints or edge gluing. Dowel points (round
metal spurs that fit into a dowel hole) can be
used instead to transfer the exact location of the
dowel hole centerpoint to the mating workpiece.

Because alignment is so important, use a drill
press whenever possible. If using a portable drill,
attach a right angle drilling guide.

Through dowels

One of the simplest ways to reinforce a butt joInt (or
a mortlse-and-tenon jolnt, for that matter) Is with
through dowels. After the jolnt Is assembled and the
glue has dried, simply drill dowel holes through the
joint, using a drll press or a portable driii with a
drilling gulde. Then, apply glue to the ends of pieces
of doweling and drive dowels through the holes with a
mallet. Tip: Bevel the leading end of each dowel first
with sandpaper. Leave about 15 to 34 in. of the dowei
protruding past the wood surface, then trim off the
ends with a flush-cutting saw or file. Sand smooth.
For a decorative effect, choose dowels made from a
contrasting species of wood.
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Dado & Rabbet Joints

Dado and rabbet joints are interlocking joints
used for a variety of woodworking tasks. A dado
is a square groove that’s cut across the grain of a
workpiece; a rabbet is a square groove that’s cut
along the edge of a workpiece; a groove cut with
the grain in the field area of a workpiece is called
either a groove or a plough. By combining these
cuts you can make several types of interlocking
joints, including dado joints, rabbet joints and
dado/ rabbet joints.

Dado joints. Dado joints are used almost exclu-
sively to joint horizontal panels or boards (usually
shelves) to vertical panels or boards (usually cabinet
sides). The interlocking fit, coupled with the enhanced
gluing surface, makes the dado joint exceptionally
strong. They can be cut with a router, straight bit
and cutting guide, or on a table saw with a standard
blade or, better still, a dado blade (See page 66).

Rabbet joints. Rabbet joints are a better
alternative to butt joints for building boxes and
carcases because the joints partially interlock. You'll
commonly see them, or variations of a basic rabbet
joint, used in bookcase construction to conceal the
ends and edges of the back and top panels.
Depending upon how the joints are arranged, they
can conceal most of the end grain. Creating

CUT THE DADOES FIRST at the joint locations, using a straight router
bit or a table saw and dado-blade set. Measure the dadoes and use
the measurements as a guide for cutting rabbets with lips that fit
exactly into the dadoes (in the photo above, a gulde block Is clamped
to the router base and the rabbet cut Is made with a straight bit).
Make sure the rabbeted ends will not extend more than halfway into
the dadoed board.
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Dado joint

DADO & RABBET JOINTS interlock to add strength and increase giue
surface. There are many variations of the joint, including the dado
joint, (above) the rabbet joint (page 65, top left) and the combina-
tion dado/rabbet joint (page 65, top right).

recesses for back panels, top panels or glass panel
inserts are also tasks that are commonly assigned
to rabbet joints. Using a router, you can cut a rab-
bet with a straight bit and cutting guide, or you
can cut one freehand by following the edge of the
workpiece with a piloted rabbet bit. A table saw,
with or without a dado blade, is another option.
Dado/rabbet joints. Dado/ rabbet joints com-
bine the enhanced gluing area of a rabbet with the
interlocking characteristics of a dado or groove to
form joints that are very resistant to failure from
racking or shear. Dado/rabbet joints take two
forms, depending on their intended purpose. One

How to make dado/rabbet joints

TEST-FIT THE JOINT and adjust the thickness of the rabbet ledge by
trimming, if needed. Apply glue to both surfaces, then assemble and
clamp the joint.




Rabbet Joint

Wood Joinery

Dado/Rabbet joint

al ;

style features a rabbet with a tongue half the

thickness of the workpiece that fits into a matching

dado or groove. This joint is used commonly to

fasten shelves to upright standards, such as book-

cases. The ends of the shelves receive the rabbets,

while the standards are dadoed. Another less com-

mon use of this joint is for frame and panel doors—
the rabbet is cut around the four edges of the panel
and the dado or groove is centered around the
inside edges of the frame. The panel with the rab-
bet tongues faces out, which leaves a decorative
reveal between the frame and the panel.

Options for cutting dadoes with a router

STRAIGHT BIT AND CUTTING GUIDE. A router gulde Is needed
to make a dado or plow with a stralght router bit. The simplest
guide Is a plaln, straight board clamped to the workplece
the correct distance from the cutting line.

ROUTER EDGE GUIDE. For rough work, sliding attachments
that fit onto the router base may be used as a gulde. Select
a bit with a dlameter equal to the deslred width of the dado.
Make the cut in multlple passes of Increasing depth, moving
the router left to right.

Options for cutting rabbets with a router

USE A PILOTED RABBET
BIT to cut rabbets on
the insides of frames
or on the outer edges
of any workpieces.
Make several passes
of increasing depth
with the router, then
square the rabbet
corners with a chisel.
When profiling an out-
slde edge, clamp scrap
blocks at the ends of
the workpiece.

USE A ROUTER TABLE
fitted with a stralght
bit to cut rabbets Into
a board edge. You'll
need to attach auxil-
iary fences to the
table fence to create
a recess for the bit.
Use a featherboard to
hold the workplece
securely agalnst the
fence. Set the hit
helght to the rabbet
depth and adjust the
fences to the width of
the cut. Feed the
workplece through the bit with a push block or hold-down.
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Cutting dadoes with a dado blade set

A DADO BLADE SET can
be mounted on a table
saw and adjusted to
cut dadoes up to
75 in. wide. The
blade sets consist
of a palr of circu-
lar blades that
sandwich toothed
chippers. Thin plastic
spacers can be Inserted
to fine-tune the width.

a -

Set the cutting width of your dade blade by adding chippers and
spacers between the two blades. Mount the set on your table
saw arbor, When mounted in a table saw, dado-blade sets requlre a
saw throat plate with an extra-wide opening.

Set the cutting
height to the
desired dado depth,

then adjust the
fence so the blade
set will start cutting
at the shoulder of
the planned dado.
Make a test cut
first, feeding the
stock through the
blade slowiy, with
plenty of downward
pressure. Use a
pushblock when you
near the blade.
Measure the dado
on the scrap and
adjust your setup as
needed. In harder
stock, It's a good
Idea to make the
cut in multiple
passes of Increasing

cutting depth.
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Cutting rabbets with a table saw

WITH A DADO BLADE SET. A dado blade (See photo, top left) can cut
shallow rabbets in a single pass. If the rabbet is deeper than 3% in.
or the workpiece Is hardwood, make the cut In multiple passes.
Attach a sacrificlal wood fence to the rip fence. Set the fence
posltion and cutting depth, then make the cut. Use a hold-down,
featherboard and pushstick to guide the workplece.

WITH A STANDARD
BLADE. Cutting rabbets
with a standard-kerf
saw blade involves
cutting the cheeks with
one saw set up, then
trimming the shoulders
in a second operation.
When cutting, be sure
that the waste piece Is
on the slde of the blade
opposlte the fence and
use a zero-clearance
throat plate. To make
the cheek cut, stand
the workplece on-edge
or on-end agalnst the
rip fence. Install a tall
auxiliary fence for
rabbeting the edges

of wide workpleces.
Set the distance from
the rlp fence to the
blade so the blade
cuts right at the cheek
cutting line. Set the
blade height so the
teeth just touch the
shoulder layout line.
Make the cut (top
photo). Adjust the saw
setup and make the
shoulder cut (hottom
photo), using a push
block to hold down and
feed the workpiece.

" SHOULDER



TONGUE-AND-GROOVE JOINTS are fashloned by cutting a centered tongue In
the edge or end of one hoard that fits into a centered dado or groove on the
mating workplece. By centering the tongue and fitting it into a centered dado
or groove, the shoulders on the tongue side of the joint completely hide the
slot made by the dado or groove—a real advantage for concealing the slot-side
of the joint.

Cut a

groove In
the edge of
one mating
board, using
a dado blade
or by making
multiple
passes over
a single
blade. The
groove
should be
one-third the
thickness of
the work-
piece.

3Flip the
wom.
piece and
remove the
waste on the
other side of
the tongue.

Apply wood glue in the groove, then insert the tongue. The
tongue should fit fully in the groove.

Wood Joinery

Tongue & groove joints

Tongue-and-groove joints are a strong,
easy-to-build alternative to butt or rabbet-
and-dado joints. These centered-tongue
joints find their way into a variety of differ-
ent panel and carcase applications. Tongue-
and-groove joints are often used to form
cabinet back panels, and the pieces are
assembled without glue. They are also use-
ful for aligning boards when edge-gluing a
panel. Cutting tongue-and-groove joints is a
three-step process. You'll first cut the groove
or dado along the edge, end or face of one
workpiece, then make two identical rabbets
along the edge or end of the mating work-
piece to form the tongue. It doesn’t matter
whether you cut the slot first and then the
tongue or the other way around.

How to make a tongue-and-groove joint

On the
uncut
mating board,

remove the
waste wood
on one slde
of the tongue
area. Any
rabbet-
cutting tech-
nique may
be used with
either a
standard
blade or a
dado blade.
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Cutting dovetail joints by hand

The hand-cut dovetail joint is perhaps the
most famous, and intimidating, woodworking joint.

As with any other woodworking skill, mastering DOVETAIL JOINT
them is mostly a matter of practice. But with these
joints, visualization also helps. For many first-
timers, the biggest hurdle to get past is simply
studying the way dovetail joints fit together until
they make sense.

Dovetail joints require a fair amount of plan-
ning and a good layout drawing. As you lay out the
joint, keep a few basic principles in mind: The
dovetail joint has two parts: the pin and the tail—
always begin making dovetails by cutting the pins
first. For joint strength and integrity, the joint
should begin and end with a half-pin. The angle of
the pin should not be steeper than 80° (a 1:6 ratio
of slope to pin depth). The pin-and-tail spacing
doesn’t need to be exact: the tails can be up to
three times as wide as the pins. In fact, the pin
and tail sizes can even vary within a joint, which
creates an interesting look that’s unique to hand-
cut dovetails.

How to make hand-cut dovetail joints

Draw the dovetall pin angle and use it to set the angie on a After edge-glulng and cutting the workpieces to slize, begin

sliding T-bevel that you can use to mark the plns on the ends of work by laying out the pins. Use the drawing labeled “Pin/tall
the pln boards. Make a scale drawing of a dovetail pin and use It to layout™ to lay out the pins on the end of the board with a pencil
set a sliding T-bevel for marking the layout lines for the pins. A and the adjustable square.

standard angie Is 80°, which equals a 1:6 ratlo of slope to pin depth.
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OPTION: Use a flanged dovetall layout jig to mark the dovetail pins. Next, mark the pin length with a marking gauge. This line lets
These Inexpensive little devices can be found In most woodworking you know how deep to cut, so scribe it well.

stores and catalogs, They're easy to use and yield consistent results.

The only real drawback to these jigs Is that they're not adjustable,

and dovetails aren’t a one-size-fits-all joint.

Finally, transfer the lines drawn on the end of the board to both Use a tenon saw, alse called a dovetall saw, to cut the shoulders
faces of the board with a try square or comblnation square. of the pins. Split the lines with the saw, favorlng the waste side.
These llnes are your guides to make sure your cuts are straight. Cut down to the scribed lines, but do not cut below the lines or the
kerf cut will show when the joint Is assembled.

Continued next page
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How to make hand-cut dovetail joints (continued)

Score along the scribed baseline with a chisel to prevent tearout
when you remove the waste around the pins. To ensure a stralght

scored llne, clamp a block of wood next to the scrlbed line and use
it as a chisel guide.

Remove waste In half the area, then flip the board over and con-
tinue removing waste from the other slde. The beveled face of

the chisel should face toward the ends of the dovetails, with the flat
face contacting the guide board. When all the waste is removed,
clean up the cuts carefully with a smoothing file.
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Carefully drive the chisel into the end-grain of the waste area
between the pins so the waste wood will break off cleanly at the
chisel cut along the basellne.

Once the pins are cut, lay out the tails by laying the pln board on

the face of the tail board and marking the pin profiles. Use a
sharp pencll so the marks are true. Also use a marking gauge to
scribe a line on the face of the board, establishing the bottom line
for the tails. Make sure the pin board and tail board are flush at the
edges before making any marks.




1 ODraw straight cutting lines across the end of the taii hoard,
using a combination square or try square. The cutting iines

shouid align with the outiine marks transcribed from the pin board.

1 Prepare for give-up by

cutting wood cauis the
width of the assembiy and iining
the cauis with masking tape.
Appiy glue to the pins and the
inside edges of the taiis, then
assemble the joints. The joint
shouid be tight enough that it
must be tapped together with a
mallet. Use a biock of wood
between the mallet and the
workpiece to keep from damaging
the joints or the workpiece. Offset
the cauis from the dovetaii joints
and ciamp them (offsetting aliows
the joint to ciose if it's cut
siightiy deep, so the ends of the
pins protruding beyond the outer
surfaces of the tallboard don't
interfere with the ciamp). Sand or
fiie any long pins fiush with the
tail board where they can be
sanded or filed down.

3! _3
1 Ciamp the board in a vise and use a dovetaii saw to make
the cuts down to the scribed iine. Remove the waste from
between the taiis with a sharp chisei, the same way you removed the
waste from the pin boards. Make the shouiders of the taii board by
sawing aiong the base line to the first taii on each end.
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Cutting finger joints with a jig

Finger joints (sometimes called box
Joints) typically are made on a table saw
with a dado-blade set and a jig—an auxil-
iary board screwed or clamped to the miter
gauge. When joining parts of equal thick-
ness, a finger joint is a good choice because
it’s strong and effective. Like a dovetail, the
finger joint is visible after it’s assembled—a
plus if you like to show off your handiwork
(and what woodworker doesn’t?). Unlike
dovetail pins, finger joint pins are straight,
so it’s an easier joint to make than a dove-
tail, although it’s not as strong.

To make accurate box joints, first rip-
cut and cross-cut the parts to size. Cut
some test slots in waste pieces with the
dado blade set and check the fit of an actual
workpiece in the slot. The workpiece should
fit snugly without having to pound it in.

FINGER JOINT

ALSO KNOWN AS BOX JOINTS, finger joints are a good cheice for joining two
workpieces that are the same thickness. The mating boards in the joint are
identical, except that the notches are offset the thickness of one notch on
one of the boards. A table saw with a jig can be used for cutting finger joints.
You can aiso use a router (you can buy speciaity finger-joint shapers) or a
radial arm saw with the biade spinning on a horizontai piane.

How to make a finger joint on the table saw

instail a dado-biade set and throat piate in your tabie saw. Set Reset the auxiiiary fence by moving it a distance equai to the

the cutting width of the dado-set to equai the thickness of the thickness of one pin to the outside edge of the biade set.
finger pins to be cut. Raise the biade set to cut the fuii depth of Reciamp or screw the fence to the miter gauge.

the pins. Ciamp an auxiiiary fence board to your table saw miter
gauge. The board shouid be about 6 in. wide and at least 18 in.
iong. Make a pass of the auxiiiary fence over the biade, then cut a
strip of hardwood to use as a pin to fit in the siot, and glue it into

the fence siot.
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With the pin spacer inserted in the fence siot and the fence in Reposition the workpiece by piacing the siot you just cut over

position, butt the first workpiece against the strip and make the the pin space, then make the next cut. Continue in this manner
first pass. You can hoid the workpiece in piace by hand or ciamp it untii aii the joints in that board are cut. Flip the board end-for-end
to make the cut. After the workpiece and fence ciear the biade, shut  and cut the fingers on the other end of the board the same way.
off the saw and back the workpiece off.

= - =

To cut the joints in the mating boards, fit the iast notch you cut When aii the joints are cut, the pieces are ready for assembiy.
in the first piece over the pin, then butt the mating piece Giue the joints and ciamp them together with wood cauis offset
against the first piece, creating a one-notch offset. Make the first from the joints to aliow the joints to ciose.
pass on the mating piece. Now remove the first piece, butt the notch
in the mating piece against the pin and make the second pass.
Continue untii aii the joints are cut in one end, then fiip the board
end-for-end and repeat.
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THE MORTISE-AND-TENON is one of the simplest and strongest wood joints. Its
comprised of a narrow tenon carved in the end of one mating workpiece, which
fits into a mortise hoie in the other mating workpiece. The joint can simpiy be
giued, or you can reinforce it with doweis or wedges.

MORTISE-AND-TENON JOINT

Tenon shoulder
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Making mortise-and-tenon joints

The mortise-and-tenon joint is one of
the strongest joint types for one simple
reason: the fastener (the tenon) is actually
part of the workpiece. In addition to their
great strength, mortise-and-tenon joints
are exceptionally versatile. Because you
cut the parts of the joint yourself, you can
give them just about any size or configu-
ration you want. You can also reinforce
them 1n any of a number of ways Gf you
want to reinforce them). Throughout this
book, you’ll find many variations of the
basic mortise-and-tenon joint.

Cutting mortises

When making a mortise-and-tenon
joint, it’s best to begin by cutting the
mortises first (after the workpieces are
cut to size). In general, it’s much easier to
cut the tenon portion to fit the mortise—
the range of thicknesses for cutting mor-
tises is limited by the thickness of the
workpiece and the diameters of the drill
bits or router bits in your shop.

The most common method for cutting
mortises is to use a drill or drill press to
remove most of the waste in the mortise,
then square the edges with a wood chisel.
For shallow mortises, however, you can
also use a router and straight bit (a plunge
router is the better choice for this cut). If
you expect to do a lot of mortising, look
into buying a mortising attachment for
your drill press. These attachments feature
bit-type cutters housed in a sharpened
sleeve that actually performs a chiseling
action as you lower the spinning bit into
the workpiece.

In general, you don’t want to cut a
mortise that’s more than half the thickness
of the workpiece. There should be at least
38 in. of wood between the edges of the
mortise and the edge of the workpiece
(except for mortises that begin at the top
or bottom of a workpiece).

The best way to get consistent mortises
is to perform each step in the operation on
all workpieces before changing the tool set-
up. And as with most joinery operations,
make a test piece and check accuracy and
dimensions before cutting actual workpieces.
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in your driii press, instail a brad-point bit or Forstner bit with a

diameter equai to the pianned thickness of the mortise. Set the
depth stop on the driii press to equal the depth of the mortise.
Ajign the bit with the iayout lines at one end of the mortise. To keep
the hit aiigned throughout, ciamp a fence to the ddii press tabie
behind the workpiece. Bore one hoie at a time. Once a hoie is
bored, move the workpiece so the next hoie wiii be next to, or
siightiy overiapping, the first hoie. Continue driiiing untii you reach
the other end of the outiine. Ciamp the workpiece to the driii press
tabie before driiiing each hoie.

How to cut mortises with a plunge router

Lay out an outiine for the mortise on the work-
piece using a pencii and combination square. if
you need to make muliitpie mortises the same width
and in alignment, use a marking gauge.

Wood Joinery

How to cut a mortise by drilling and chiseling

In your piunge router, instaii a straight bit with a diameter equai to the width
of the mortise. Ciamp a stop biock guide to the router base so the bit aiigns

with the mortise outiine. Set the cutting depth to the depth of the mortise. With

the workpliece secured, plunge the bit into the wood and make the mortise cut.

Use sharp wood chiseis to remove the remaining waste wood

and ciean the mortise waiis. To avoid spiitting the wood, start
with a narrow chisei, equai to the width of the mortise, and square
one end of the mortise. Keep the flat face of the chisei against the
mortise waii as you work. Then use a wider chisei to ciean out the
iength of the mortise. Let the chisei enter the mortise at an angie
to heip you controi the cut, paring away the waste as you work.
Finish the cut by chiseiing straight up and down to ciean the waiis
aii the way to the mortise fioor, or bottom. For square tenons, square
off the ends of the mortises with a chisel. Some woodworkers prefer
to round-over the ends of the tenons to fit the mortises.
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Cutting tenons with a tenoning jig

The safest way to cut tenons on a table saw is
with a tenoning jig. Variations on the jig abound.
Some slide along the top of the saw fence or
straddle it while others have a bar that fits into
the miter slot. But the guiding principle should be
the same for any jig: a safe tenoning jig should
support the workpiece on one face and from
behind, and act as a cradle to keep the workpiece
secure as it passes through the saw blade. In
addition, the jig should provide a means to clamp
the workpiece so it resists the tendency to ride up
over the blade or wander away from the fence.
Clamping becomes more crucial the longer a tenon
gets because more stock is being removed in a single
pass, creating greater resistance on the blade.

The jig we show here can be made from two
pieces of scrap stock screwed together at a right
angle. It rides on top of the saw fence, which allows
you to keep your hands at a safe distance from the
blade and also provides additional vertical support
for tall workpieces such as table aprons or face
frame stiles. A contoured handle is cut at the rear
of the jig for better gripping.

Tenoning jig
(for use with table saw)

Clamping

Five wood screws
in a cross pattern
can be withdrawn
to adjust the jig to
fit a taller or
shorter fence

Distance equals
height of saw
fence \
Overall Size: Base
12 in. x 12 in. rides
on saw

table
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How to cut tenons with a tenoning jig

Make the cheek cuts first (paraiiei to the wood grain). Ciamp

the workpiece to the jig so it's snug against the face of the verti-
cai support and the front edge of the horizontai support, resting flat
on the saw tabie. Set the saw fence so the distance to the opposite
face of the hiade equais the amount of waste being removed, and
raise the biade to equai the depth of the tenon. Rest the jig on the
fence and feed the workpiece through the biade to make the cut.
Fiip the workpiece, reciamp, and make the cheek cut on the other
face (for centered tenons). Aiways make cuts on a test piece flrst,
and check the dimensions for accuracy.

This shop-made tenoning jig rides on the saw
fence, giving support to workpieces set on-end as
they pass through the blade. The vertical mem-
ber extends down to the saw table and serves
to square the workpiece to the blade and to
support it from the rear. It’s very

important that the distance from
the bottom of the horizontal
member to the bottom of the
vertical member be exactly
the same as the height of
your table saw fence.

Bottom of horizontal member
rides on saw fence
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For notched tenons that

don't run the fuil width of
the workpiece, make additionai
cheek cuts on the short edges
of the workpiece. Ciamp the
workpiece at a right angie to
the jig, with the edge fiat
against the horizontai member
and the face of the workpiece
pressed against the front edge
of the vertical member. Reset
the saw fence if the amount of
waste being removed is differ-
ent than with the first cheek
cuts. Make sure that everything
is heid securely in piace, and
guide the jig and workpiece
through the biade. Flip and
reciamp the workpiece to cut
the other short cheek.

Make the shouider cuts
(across the grain of the
workpiece) using a miter gauge

as a guide. For stability, we
attached an auxiiiary wood

Stop block = fence to the miter gauge. Aiso

; ciamp a stop biock to the tabie

saw fence for use as an align-
ment guide and to keep the
workpiece from binding against
the fence and aliows the waste
to fali away freeiy rather than
getting trapped between the
fence. Adjust the fence so the
workpiece, when hutted against
the biock, can slide forward on
the miter gauge and meet the
biade at the base of the tenon
cheek. Raise the biade above
the tabie high enough to cut
the shouiders without scoring
the tenon. Cut the shouiders on
each face, then reset the biade
height if necessary, and cut
shouiders on the ends of the
tenon.
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Pinning mortise-and-tenon How to make pinned mortise-and-tenon joints
joints

Mortise-and-tenon joints are
inherently strong, but for a little
extra reinforcement they can be
pinned with through dowels. A
pinned mortise-and-tenon joint is
ideal for high-stress joints, like
those found where vertical and
horizontal furniture members are
joined.

There are two basic methods for
constructing a pinned (sometimes
called pegged) mortise-and-tenon
joint. One is to bore a hole through
the tenon and another through the
mortise before the joint is assem-
bled. If you offset these holes
slightly, the joint will be drawn
together tightly when the dowel is
driven through it. A more common
method is simply to drill a dowel
hole through the joint after it is
glued and assembled, as shown
here. This type of pinning doesn’t
contribute greatly to the strength
of the joint, but it does provide a
valuable back-up in the event that
the glue joint fails.

The exposed ends of dowels pro-
vide a nice decorative detail, espe-

A b

Cut the mortises and tenons, then giue and ciamp the joint. Let the glue set up,

cially when they're oriented so the then lay out the location of the pins with a pencil and combination square. Use at
grain runs in the opposite direction ieast two eveniy spaced pins for each joint, making sure the guide hoies are at ieast 3
of the board the dowel is set into. in. from the edges of the boards.

Pinned mortise and tenon joint illustration

3/3-'&3- 1 {;.
hardwood ¢ o
dowel pins }

\ /1

-
L .
= -
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Punch a smaii starter hole at the centerpoint of each pin hoie. If

your project is a manageabie size, use your driii press to driil the
hoies, as we did In the photo above. Using a brad-point bit wiii ensure
that the hoie starts precisely in the centerpoint. Drili the holes aii the
way through the tenon and into the other side of the mortise. Use a
bit stop if your pian cails for stopped pins. if you're creating through-
pin joints, drili ali the way through the joint and into a piece of scrap.

Trim the doweis fiush with the ieg surface—here we use a fiexibie,
ne-tooth Japanese-style saw. Depending upon the amount of
dowel you need to remove, you may be able to smooth the ends
flush with a fiie instead of sawing them off.

Wood Joinery

Cut the pins from hardwood doweis, normaiiy of the same species

as the workpieces. Tip: For a decorative touch, use doweis made
of wood with a naturaily contrasting wood tone (for exampie, mapie
pins driven into wainut workpieces). Taper the iead tip of the dowei
slightiy so it wiii enter the hoie more easily. Squeeze a iittie glue
into each hoie, then tap the dowei pins home with a wood maiiet.
Stop tapping when the dowei seats at the bottom of the hoie.

Finaily, remove any excess glue with a scraper and sand the sur-
face smooth with sandpaper and a wooden sanding biock.
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Lap joints

Lap joints combine the interlocking characteristics of rabbets and
dadoes in a number of different configurations to join two boards face
to face. Lap joints are a better alternative to butt joints for frame con-
struction, because laps offer much more gluing area and the pieces
actually interlock mechanically.
Usually, the thickness of both
parts of a lap joint are equal,
and the pieces fit together so
that both faces of each joint part
line up with one another. In
order to do this, the overlapping
dadoes or rabbet tongues are as
large as the mating piece is wide.

Three of the more common
lap joint types are the corner
half lap, “T” half lap and cross
lap. Corner half laps consist of
two wide rabbets cut across the
faces of two workpieces at the
ends. The cheek portion of each
rabbet matches the width of the
opposite workpiece. “T” half laps
fasten the end of one board with
a wide rabbet to the midsection
of another board that’s fitted
with a matching dado. Cross
laps are half-lap joints where
both members are dadoed and
the joint is not at the end of
either part. All three types are
made by cutting a wide dado
into each joint member—either
on the face or edge—then inter-
locking the dadoes.

Cutting lap joints. Aside
from their larger size, the rabbets
and dadoes that form lap joints
are cut just like any other rab-
bet or dado. Whatever blade you
choose, you’ll need to make mul-
tiple passes to cut these rabbets
and dadoes. For most efficient
cutting, it makes sense to use a
dado blade so you can remove
more material with each pass. A
dado blade is also the right choice
for long or unwieldy workpieces.
In these instances, cut the rab-
bets or dadoes in multiple passes
with the workpiece lying face-
down on the saw table.

LAP JOINTS are, in essence, extra-wide rabbet
and dado joints. They're used primariiy in
furnituremaking and frame-making, where
the extra giuing surface in the sturdy inter-
iocking joints greatiy increases the strength
of any project.
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Common uses for lap joints

CHAIRS AND BENCHES. Lap joints are very
often used to join the arms and/or spread-
ers of a chair base to the legs. The fitted
nature of the joint provides good resistance
to downward stress.

FRAMES. Picture frames, frame-and-panei
frames or any time you're joining work-
pieces on the flat and you want the faces
to be fiush is a good time to use iap joints.



Wood Joinery

How to cut tongues (rabbets) with a table saw

Relief block

4 e RN 3 3
Cut the tongue portion of the iap joint on your table Cut the shouiders of the tongues on a tabie saw, using the miter gauge to
saw, using a tenoning jig to support and guide the feed each workpiece past the biade. Ciamp a reiief biock to the fence and

workpiece. Set up the saw as if you're cutting a deep measure out from its position to the biade to set up the cut.

rabbet, and begin by making the cheek cuts.

Options for cutting notches (dadoes)

b * - 3 oy g

USE A ROUTER. Mount a straight bit in your router and

set the cutting depth to equal the depth of the notch.
USE A DADO BLADE. A dado biade set instaiied in your tabie saw is the fastest Ciamp stop biock guides to the workpiece at each end
tooi for cutting notches in stock to create lap joints. Set the dade biade to its of the notch. The guides shouid be positioned so their
maximum cutting width and set the cutting height to equal the depth of the distance from the end cutting iines is the same as the
notch. Attach a sacrificiai wood fence to the miter gauge for your table saw. router setback (the distance from the bit to the edge of
Hoid or ciamp the workpiece secureiy against the fence so the area to be the base). Remove the waste wood with the router, work-
notched is ciear of the miter gauge. Cut through the stock and the fence in sev- ing between the stop biocks (the centrai area of the
erai passes. notch is routed freehand).
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Drilling

rilling precise and uniform holes is an over-

looked art form in most workshops. But the
fact is, it doesn’t take much longer to set up driling
guides that will help make your drilling projects
virtually foolproof. Choosing the right tool and the
right style of bit is also very important to drilling
success. The basic selection of drill types includes:
* Hand drills (brace-and-bit, egg-beater style and
others). These tools are becoming less common with
the advent of the cordless power drill, but they’re
still nice to have around for drilling a few quick
holes on-site (and the battery never runs down).
* Corded portable drills. These too have lost
prominence to the cordless, but every shop should
still be equipped with one of these workhorses.
With few exceptions, they can still create more
torque than cordless drills, and they’re very reliable
for large projects, like screwing down decking.
* Cordless drills. How did we ever get along
without these tools? Technology continues to
evolve, but generally a 12-volt model with an
exchangeable battery pack will perform just about
any workshop drilling task.
* Drill press. For power and precision, a drill
press is unbeatable. For most tasks, a benchtop
model will do the job. But if you do a lot of wood-
working or metalworking, look for a floor-standing
model with easily adjustable speed and a larger
throat capacity.

A backer board
prevents tearout
Regardless of the type of drill and blt you're

using, bits will cause splintering and
tearout when they exit a board. To prevent

2 R e L e —— .
this from happening, simply slip a backer B nama: | e,
board beneath the workpiece before
drilling. Any piece of wood scrap can be
used as a backer board. For a more perma- Back
nent backer board, many woodworkers

er board

attach pieces of scrap wood to their drill

press table with screws driven up through

the guide holes in the table. In addition to backer
preventing tearout, a wood auxillary table board

on your drill press helps prevent damage
that can occur to drlll bits if they're inad-
vertently driven into the metal table.
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Drill press speeds
Materiai  Hoie dia. Speed {(rpm)
Piastic  l4ein.  6000-6500

14 in. 3000-3500
L4 in. 500-1000
Soft 46 in.  6000-6500
metai L4 in. 4500-5000
14 jn. 1500-250
Steei lngin.  5000-6500
Y4 in. 1500-2000
15 in. 500-1000
Wood 0-l2in.  3000-4000
1%1in. 2000-3000
1+ in. 700-2000
Note: Muitispur bits shouid be used
at very iow speed (250 to 700 rpm)

Secure a sphere

Drilling holes into a wood
sphere is easy with this home-
made holder. Drill holes slightly
smaller than the diameter of the
sphere into the centers of two
small pieces of scrap wood.
Sandwich the sphere between
the holes and secure with a
woodscrew clamp.

Drilling

Portable drill types

Hand-held power drills
are made in two
basic handle
styles: the
T-handle and
the pistol grip.
If you use your
drill for extended periods
of time, the T-handle is
probably a better choice
because i1t’s more balanced
and won't cause fatigue as
soon. The T-handle also is
easier to control for preci-
sion drilling. Pistol-grip
drills are preferred by
people who work with harder
materials because the design
allows you to apply more down-
ward pressure directly over the
bit—but never press too hard.

Steady a cylinder

A block of wood with a V-
groove will hold dowels and
other cylinders steady during
drilling. Simply set the blade on
your table saw to 45° and cut
1-in.-deep grooves from opposite
ends, forming a “V” in the center
of the board. Adjust the width
and depth of the “V” according to
the diameter of the cylinder.

T-handle

Drill bit diameters
Bit type Range of dia.
Twist La to 1 in.
Spade 14 to 114 in.
Brad-point Y3 to 55 in.
Masonry
(3/e-in. driii) 15 to 1 in.
Masonry
(Yo-in. driii) 15t0 112 in.
Forstner 14 to 25 in.

A 2N

Drill perfect pilots on the fly

Take the guesswork out of
drilling pilot holes for finish
nails by chucking one of the
nails into your drill and using it
as a drill bit.
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Guide to common drill bits

1. Twist bit will bore through
angle iron, flat iron or sheet metal
and can be used for rough drilling
in wood and other materials. Twist
bits are available in a wider range
of diameters than any other bit type.

2. Brad-point bit looks like a
twist bit, but has a center spur and
side spurs to keep it from wander-
ing. These bits can make clean cuts
in wood and softer materials (but
not metal).

3. Auger bit will bore deep,
straight holes into timber or thick
softwood. The threaded bit point
helps keep the bit cutting true while
the spiral cutting head carries wood
shavings to the surface. Best used
with hand-powered brace-and-bit or
a power right-angle drill.

4. Counterboring bit creates a
pilot hole and countersink hole to
accommodate a screwhead and wood
plug. Some bits are fully adjustable
as to their depth. Common sizes are
for #5, 6, 8, 10, 12, or 14 wood
screws and Vi-, 3%- (most common)
or Y4-in. wood plugs.

5. Forstner bit will cut very
clean holes with flat bottoms. It is
especially useful in fine woodworking
or when drilling into hardwoods.
The bit will produce holes in any
grain direction. Sold individually, or
in sets. Use with a drill press only.

6. Countersink bit will ream
out an existing hole so a screw can
be driven flush, or slightly recessed,
into the wood surface.

7. Spade bit is useful for boring
through wood where precision is not
critical. It is the bit of choice when
boring wiring holes through studs
or removing wood before chiseling
(as when cutting a mortise).

8. Vix bit is designed to drill
perfectly centered screw pilot holes
through guide holes in hardware
plates.
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Portable drill guide

This drilling accessory
gives a portable power drill the
precision of a drill press. You can
use it to drill perfectly straight
holes on the job site, and many
models are scaled to drill at
precise angles.

Drilling

Guide for shelf pin holes

A strip of perforated hard-
board (peghoard) makes a
handy guide for drilling evenly
spaced shelf pin holes in shelf
standards. Typically, holes are
spaced about 1 in. apart and are
drilled with a Y4-in. bit.

Bit collar

Do-it-yourself depth stops for portable drills

Drilling depth can be set with a gauge on your drill press, but
what about with a portable drill? To take the guesswork out of drilling
holes to an exact depth, mark the drill bit at the appropriate depth
with a rubber washer or masking tape. You can also use special drill
bit collars that are sold at most building centers and hardware stores.

Helpful drilling guides

Drill press table stopblocks

Straight lengths of scrap
wood can be clamped to your
drill press table to make stop-
blocks for drilling uniform holes
in multiple workpieces.

Drilling template

Plot out hole spacing on a paper
or hardboard template for wood-
working projects. The template
will help you drill identical hole
patterns on matching workpieces.
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Shaping

haping is a fairly broad category when it comes

to workshop skills. In one sense or another, just
about anything you do to a workpiece with a tool
alters its shape. But this chapter concerns shaping
exercises that don’t necessarily change the size of
the workpiece, but rather alter its appearance or, in
some cases, prepare it to be joined with another work-
piece, Routing, planing, filing and shaving or paring
are the activities normally done for this purpose.

Shaping 1s the area of woodworking where hand
tools are still used most prevalently. Hand planes,
files, drawknives, spokeshaves and other hand-pow-
ered tools offer a level of precision and control that’s
hard to find with power tools. But for their part,
power tools (particularly the router) are much faster
and, for some types of shaping tasks, more accurate.
Making grooves, rabbets, dovetails and other join-
ery cuts is a perfect chore for the router, provided
you use the correct router bit. Shaping complex
edge profiles, like ogees and coves, is much easier
to do with a router bit than with any hand tool.

Whether you're using hand or pewer tools, the
key to good results when shaping wood is not to try
to remove too much material at one time. Make a
habit of making several precise, controlled passes
with the tool whenever possible. This will yield
cleaner, more accurate results, and you're less
likely to ruin your workpiece: it’s tough to put wood
back on once you cut it off.

Invest in a router table Adjustable fence kit
A router is one of the most versatile power with dust collection
tools ever created, but mounted In a router
table its usefulness and accuracy become
even greater. Commercial models are avail-
able, but many handymen prefer to build
their own. You can purchase kits for making
the mounting plate, fence and even the
table surface. The router table shown to the
right is made using an inexpensive bathroom
vanlty as a cablnet, with a piece of post-
form countertop for the tabletop. If you plan
to use your router table frequently, it's a
good idea to buy a dedicated router for it.
Look for a fixed-base model with a 14-in.
collet. A soft start feature will make the
router table safer and easier to manage.

Pushstick
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THREE COMMON HAND PLANES for workshop use are the biock piane, jack piane and jointer piane. Biock pianes are very handy generai
purpose toois. They can be used to piane with the grain, but they have shaiiow biade angies and fiat soies so they can aiso piane end grain
effectiveiy. Their smaii size makes them easy to manage and convenient to store in your tooi box. Jack pianes are medium-sized pianes with a
siight curve in the soie. Their main purpose is to reduce board thickness by surface pianing (see photo ahove). Jointer pianes (aiso caiied try
pianes) have iong soles that can ride a board edge smoothly. Their main use is to smooth board edges, especiaily in preparation for edge gluing.

Thickness planing with a hand plane

Sharpening plane
irons
Plane blades (called
Irons) are sharpened in
much the same way as
wood chisels, typically
at an angle of 25°.To
malntaln a steady angle
on the Irons, you can
purchase a honing guide
through most wood-
working catalogs.

)

L.
L

ing motion: orient the

1 i
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Follow the grain as you plane

Straight grain: Plane following the upward grain slope

For best results when planing, pay attention to the direc- tion above) and plane the board to follow the wood grain
tion of the wood grain, keeping in mind that the grainisa  upward. On some face-sawn boards, the wood grain is wavy
three-dimenslonal feature of the wood. In addition to run-  or cupped from the side view. On such boards, you'll need
ning longitudinally along a board, it also has a general up  to switch planing direction as you work along the board,
or down slope on most boards. Inspect the edge of the always planing toward a crest In the wood grain.

board to see which direction the grain Is running (lllustra-

Wavy grain: Switch directions to plane toward crests

Mini-plane cuts clean grooves for inlays Overlooked shop tool has multitude of uses

A special hand plane, called an inlay plane, Remove bulges, dips and bumps from contoured
can be used to cut shallow grooves into wood for cuts by filing them away with a flat or half-round,
recessing decorative veneer inlay bands. Clamp a single cut file. A file or rasp also makes quick work
straightedge to the workpiece as a guide. of cutting a roundover or easing a sharp edge.
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Shaping

Traditional shaping tools have a place in any shop

Drawknife works quickly and cleanly

Once used primarily to strip bark from felled
trees, the drawknife can resurface a piece of rough
or damaged wood stock as fast as any belt sander,
but without the dust and noise. They’re also a good
choice for chamfering sharp edges on woodworking
projects. When left unsanded, the surface marks
created by the drawknife can add rough-hewn
charm to your project.

Spokeshave makes easy roundovers

You don’t need to be a wheelwright to make
good use of this time-honored tool. The spokeshave
can round over just about any furniture leg or
table edge. And may woodworkers enjoy using the
spokeshave to make chair spindles and other round
parts. Spokeshaves are made in several different
sizes with concave blades of varying radii.

For enlarging holes or reshaping internal cutouts,
try installing a rasp blt into your drill/driver.

Most tool catalogs and hardware stores carry a
nice selection of rasp bits that vary by size and
shape. You can also use the rasp bits to strike

Here's a sampling of the dozens of rasp bits you
can purchase for your drill/driver.

Yet another use for the versatile drill/driver
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Plunge router

Router feed direction

Use a guide when grooving

Guides for making groove
cuts can be as simple as a
straight piece of scrap wood
clamped to the workpiece. You
can also use an extruded steel
straightedge (See phote,
right), or an edge guide that
connects to the base.
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Find router base setback

To figure out how far from
the cutting line to secure your
guide, measure the router
“setback.” Secure a straight-
edge to scrap and make a
practice cut, following the
guide. Measure from the closer
shoulder of the cut to the guide.

Working with routers

A primer on router usage

It’s not unusual for beginning do-
it-yourselfers and woodworkers to be a
little intimidated by routers. They’re
loud, aggressive shaping tools and
they sometimes seem to have a mind
of their own when it comes to following
a guide or the edge of a board. But by
keeping a few basic points in mind,
and with some practice, these
extremely versatile tools will amaze
you with the variety and quality of
work they can produce.

Setup 1s a very important aspect of
correct router usage. Make sure the bit
is well secured in the collet and set to
an appropriate cutting height. The
workpiece must be secured, either with
clamps or bench dogs or with a non-
slip router pad like the one shown at
left. If using a piloted edge-forming
bit, you won’t need a straightedge or
guide for the router base to follow,
although you secure scrap pieces the
same thickness as the workpiece at
each if you're only routing one side
(this prevents the router from follow-
ing the corner and cutting inte the
adjacent sides). With non-piloted
groove-forming bits, you’ll need to use
a straightedge or router guide to keep
the tool cutting on line (See photo, left).

Whether you’re using a fixed-base
router or a plunge router, the bit
should be spinning at full speed
before you apply it to the workpiece.
Wearing hearing and eye protection,
engage the bit into the workpiece and
draw it toward yourself, keeping your
body out of the line of the tool as best
you can. To be effective, the bit should
cut against the rotation of the bit. In
most cases, this means you should
feed the router counterclockwise.
Maintain an even cutting pace, and
don’t set the router down until the bit
has stopped spinning. Always practice
your cut on scrap wood before cutting
the workpiece.



Shaping

Router bits

Router bits fit into two generai categories: edge-forming
bits and groove-forming bits. Edge-forming bits are used
to cut decorative profiies on the edges of boards; they are
equipped with integrai piiots that guide the bit aiong the
edge of the materiai being cut. Some more inexpensive
bits have fixed pilots that are an extension of the bit
shank, but most today have baii-bearing piiots that ailow
the cutter to spin but won’t burn the edge of the board

ROUNDOVER BIT. Piloted bit eliminates
sharp edges. Available sizes:
Lig, L4, 316, 14, 3%, 12 in.;

1% in. shank only: 5, 34, &,
1, 115, 1Y in.

1546, 1 in.

ROMAN OGEE BIT. Cut

542, 14 in.

PILOTED RABBETING BIT. Cut rabbets,
tongue-and-grooves and shiplap joints
without need for stralghtedge or other
gulde. Available sizes (by depth of cut):
14, 3, 12 In.; ¥4 In. shank
only: 34 In. Can also pur-
chase rabbeting bit with
Interchangeable bearlngs
varylng rabbet depth.

CORE BOX BIT. Grooving bit for fluting,
veining and carving. Avallable sizes: 14,
3%, 15, 5%, 3/4 In.; 1% In. shank only: 75,

d tive ed |

a:mufac:l:np::l:las and %% in. shank). Can find

moldings. Available slzes: bits with 15, 2215 and 30°
cutting angles as well.

DOVETAIL BIT. Used to cut dovetail joints,
generally with a dovetail jig. Angles of
flutes vary between 7 and 14°. Avallable
sizes: 14, %6, 38, 14, 8, 1146, 34 In.; 12
in. shank only: 1346, 1 In.

VEINING (V-GROOVE) BIT. Used for carv-
ing, letteting and cutting decorative V-
shaped velns. Most are 90° cutting angle,
but 45° and 60° bits can be found.
Available sizes: 14, 3%, 12, 5, 34 In.; 12
In. shank only: 1846, 1, 114, 1%, 2 in.

as fixed piiots can. Groove-forming bits cut channeis of
various profiies into the materiai. Except when carving
freehand, they require a cutting guide. Most basic bits
are made with either a ¥4-in. or 1-in.-dia. shank. Bits
with a iarger cutting radius can oniy be used with a
router that accepts a 12-in. shank. Uniess otherwise
noted, the sizes iisted beiow refer to cutting radius.

FLUSH-TRIMMING BITS. Piloted edge-
trimming bits for trimming laml-
nates and pattern routing; 2 or

3 flutes. Available sizes: 14, 3%,

14 in.; 12 in. shank only: 34, 1%,
114* in.*top-mounted bearing

typlcal

CHAMFER BITS. Plioted bit eliminates
sharp edges, making smooth,
clean angle cut. Vast majority
are 45° angle (both 14 in.

STRAIGHT BIT. Cleans up edges, cuts
grooves, can be used for mortising and
carving. Most have 2 flutes. Available
slzes: 14, 916, 8, 716, 12, ®s, 56, 34, T,
1in.; % In. shank only: 13%, 114, 2 in.
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Rabbeting with a straight bit
Many woodworkers prefer to make rabbet
cuts with a straight bit rather than a
piioted router bit for a coupie of reasons:
piioted bits have a tendency to jump and
wiii foliow any imperfections In the edge
of the board; they aiso wiii cut rabbets
of oniy a set depth (even piioted rabbet
bits with interchangeabie bearings are
iimited to four set depths). By using a jig
iike the one shown to the left, you increase
the bearing surface, preventing jump-outs,
and you can adjust the reiationship of the
- jig to the bit to cut rabbets of any depth
up to the maximum cutting capacity of the
hit. To make the jig, simply choose a straight
piece of scrap about 1 ft. iong, make a
notch siightly deeper than the bit diameter,
and clamp the jig to the router base so
the bit protrudes to the depth of the cut.

Save money and increase trim options by
cutting your own trim molding with a router

Anyone who's done much trim carpentry knows
that milled trim moldings can be very expensive,
especially if they’re made of hardwood. It can also be
very difficult to find the size, profile and wood species
you’re looking for from stock millwork. One good
solution to this dilemma is to cut your own trim
moldings. Simply choose an edge-forming bit with
the profile you like and rout the shape into a piece
of stock. You can rout the shape freechand, using a
piloted bit, but make sure the stock is wide enough
to provide a stable bearing surface for the router base.
If you own a router table, use it to make the profile
cuts. After the profile is cut, rip-cut the profiled board
to the desired trim width on your table saw. If you
need more molding, rout the profile into the cut edge
of the stock then rip-cut again,

Any edge-forming bit (and some groove-forming
bits) will cut a suitable edge. But as you experiment
with cutting your own moldings, look into new bit
options with more sophisticated profiles, like the
double Roman ogee bit shown here. If you're using
a router that can accept a 2-in. shank, you’ll find Doubie Roman ogee bit
a wide selection of interesting bits in just about
any woodworking catalog. You can also use two or
more bits in combination to form complex and
interesting edge treatments.
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Use a roundover bit to
remove sharp edges or
renew a beat-up edge

The piloted roundover bit
is a quick and reliable tool for
easing sharp edges on just about
any piece of furniture or trim.
In most cases, the best time to
roundover the edge is after the
furniture is assembled, as with
the picnic table that’s receiving
the roundover treatment in the
photo to the right. A roundover
bit doesn’t have to be used on
new furniture projects only. It’s
also a great device for giving a
shot of new
life to an
older piece
of furniture
that has
damaged,
dented or
even rotted
edges. A bit
with a 3%- or
V4-in. cutting
radius is a
good general
purpose
choice.
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Clamping, Gluing &
Fastening

o matter how carefully you cut project parts

and no matter how painstakingly you form
the joints, without good clamping, gluing and
fastening techniques your project likely will fail.

Clamping serves two fundamental purposes in
woodworking: first, it draws parts together tightly
and ensures that joints that should be square are
square; and second, it holds parts together until
the glue that will hold them together permanently
sets. For non-woodworking shop projects, clamping
is also very important. Among its more common
jobs are holding workpieces together while fasteners
are driven; securing jigs for cutting and drilling;
and holding small workpieces so they stay steady
while you work on them.

Successful gluing is a matter of choosing the
best adhesive for the job, making sure the mating
surfaces are properly prepared, and applying the
correct amount of glue. From bonding retaining
wall blocks together with construction adhesive to
applying cabinet veneer, gluing is a skill every
handyman should possess.

Fastening is an easy project step to rush through.
By the time you're ready to fasten, the last thing
you want to do is spend additional time fussing
with pilot holes, counterbores and screw patterns.
But take the time—there’s no more discouraging
shop experience than to see a project fail because
you neglected to drill a pilot hole and the wood split.
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Clamping, Gluing & Fastening

Choosing adhesives

r Liquid hide

Contact
cement

Selecting the right adhesive for your bonding task

WHITE GLUE: Used on wood, paper or cioth. interior use
oniy. Dries in several hours and has a moderately strong
bond. Poor resistance to water and heat. Emits no harmfui
odors. Cieans up with soap and water.

YELLOW GLUE: Used on wood, paper or cioth. interior use
only. Dries faster than white giue and has a siightiy
stronger bond. Moderate resistance to water and heat.
Emits no harmfui odors. Cieans up with soap and water.
LIQUID HIiDE GLUE: ideal for fine wood furniture or musi-
cai instruments. interior use only. Sets siowly. Has good
bond and is resistant to soivents and wood finishes. An
eye irritant. Wiii ciean up with seap and water.
POLYURETHANE GLUE: Used to bond a variety of materiais
inciuding wood, metai and ceramics. Sets guickiy and pro-
duces a strong bond. Waterproof. Warning: this giue can
cause immediate and residuai fung damage. This product
shouid only be used with exceiient ventiiation. Asthmatics
and peopie with chronic iung conditions shouid not use
this product. Cieans up with acetone or minerai spirits.
CONSTRUCTION ADHESIVE: Used on framing iumber, floor-
ing and roof sheathing, plywood and paneling, waiiboard,
masonry. Dries within 24 hours and has a very good bond.

Cieans up with minerai spirits.

CONTACT CEMENT: Joins iaminates, veneers, cloth, paper,
ieather, and other materiais. Sets instantiy and dries in
under an hour. Produces a bond that is not suitabie for
structurai appiications. Very fiammabie and an irritant to
eyes, skin and iungs (non-fiammabie contact cement is
aiso avaiiabie). Cieans up with soap and water.

HOT GLUE: Joins wood, piastics, glass and other materiais.
Sets within 60 seconds. Strength is generaily iow, but
depends on type of giue stick. Good resistance to mois-
ture, fair to heat. Heat wiii ioosen bond.

TWO-PART EPOXY: Joins wood, metai, masonry, giass, fiber-
giass and other materiais. Provides the strongest hond of
any adhesive. Bond has exceiient resistance to moisture
and heat. Drying time varies. Warning; fumes are very toxic
and flammabie. Cieanup sometimes possibie with acetone.
iNSTANT (CYANOACRYLATE) GLUE: Bonds smooth surfaces
such as giass, ceramics, piastics and metai. Has exceiient
strength, hut iittie fiexibiiity. Dries in just a few seconds.
Has exceilent resistance to moisture and heat. Warning:
toxic and fiammabie, and the giue can bond skin instantiy.

Choosing Adhesives
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Clamping, Gluing & Fastening

Helpful hints for glue cleanup

g /
"d" e

Straw scoops wet glue from tight corners  Old chisel scrapes away filmed-over glue
Removing excess glue from corners and edges can be Use an oid wood chisei to scrape glue squeeze-out from
tricky. Often, the best tooli for the job is a common piastic  edge-giued joints, or from any flat surface. Keep the
drinking straw. The straw can be bent into corners and the  beveled edge of the chisei down to avoid marring the
sharp edge does a good job of iifting glue. Remember to wood. Make certain the chisei edge is free of nicks. Wait
iet the giue set partiaiiy before removing it. Otherwise, the  for the glue to set partiaily (it shouid have a iight fiilm on
excess glue wili smear. the surface) before scraping.

; : Ry
Clamping tips cia‘:n py made

pads

Hardboard
ciamp pads

Wood tabs

"'. 7 4

Feit tabs
]

¢

[ 3

Quick & easy pipe clamp supports Attach pads for hands-free clamping

Pipe clamps can be awkward to use when laid Eliminate the hassle of trying to slip loose
flat on a workbench. To remedy the problem, drill a  clamping pads between the jaws of your clamps
series of 11%-in.-diameter holes down the center of and your workpiece by attaching pads directly to

a 4-ft.-long 2 x 4, then rip-cut the board in half. your clamps or clamp jaws. Hot-glue tabs of wood
The resulting semicircular cutouts will cradle the or felt to C-clamp jaws. Slip ready-made clamp
pipes, increasing their stability and improving pads on the heads of your bar clamps, or make
access to the cranks. your own bar-clamp pads by drilling 1-in.-dia. holes

in pieces of scrap hardboard.
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Clamping & gluing techniques

“Wedge-gluing” panels

Applying clamp pressure to
the edges of a glue-up panel
ensures strong, tight joints, but
it does little to prevent the panel
from buckling. In fact, the side
pressure from the clamps can even
contribute to buckling problems.
To help keep your glue-up panel
from looking like corrugated
metal, try this simple technique.
Alternate the bar clamps on
opposite faces of the panel (this
is easier to do if you use clamp
supports, like those shown on
the previous page). Then, cut
several hardwood wedges. Drive
the wedges between the clamp-
ing bars and the panel (don’t get
too aggressive here). Visually
inspect the panel to make sure
the pressure is even and it’s not
buckling. If necessary, adjust the
pressure of the wedges.
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Clamping aids come
through when duty cauls

Because most clamp jaws are
less than 2 in. wide, tightening
the clamps directs the clamping
pressure to only a small section
of the workpiece. As a result,
joints (and entire woodworking
projects) can be pulled out of
square. A good solution to this
effect 1s to use wood cauls when
gluing up your projects.

Wood cauls are simply strips
of wood that are slipped between
clamps and the workpiece to dis-
tribute the clamping pressure
evenly. Woodworkers have been
using them for centuries to help
create strong, square joints. You
can use any hardwood, or even
strips of plywood, to make your
own wood cauls. Be sure to have
plenty on hand before beginning
the glue-up.



Two simple tricks for stretching pipe clamps
For those occasions when you get caught short
during glue-up, here are two clever ways to get more
reach out of your pipe clamps. If you have two clamps
that are both too short, arrange the fixed heads so
they meet in the middle: the clamping pressure
will hold them together. Or, you can build a clamp
extender like the one above from scrap wood.

A foolproof system for clamping frames

Build this frame clamp with a few pieces of
scrap wood and a woodscrew clamp. It will apply
equal pressure on all four corners of a frame. Cut
four equal-length wood strips and drill center
holes at 1- to 2-in. increments. Cut two shorter
strips and drill a hole near each end. Fabricate
four I.-shaped corner braces out of scrap wood (or
an old frame) and drill a hole in the corner of each.
Form the strips into two V-shaped assemblies with
wing nuts, as shown above. Attach the corner
braces, set the frame inside the corners, then use a
woodscrew to draw the “V” together.

Clamping, Gluing & Fastening

Clamping & gluing techniques

Fixed ciamp heads meet in middie

One way to get around this clamping problem

Clamps aren’t designed to work well with
round workpieces, such as the tabletop shown
above. One way to get even clamping pressure on
round workpieces is shown above. Trace the arc of
the workpiece onto the edges of two sturdy boards,
then cut out the arc with a jig saw to make your
clamping aids.

=

Wooden bridge extends C-clamp capacity
C-clamps are useful for many tasks, but their
relatively shallow throats limit their range. Extend
the reach of the clamp by fashioning a clamping
bridge with two pieces of scrap wood. One piece
(the spacer) should be the same thickness as the
workpiece being pressed down. The second scrap
(the bridge) needs to be long enough to span over
the spacer and the workpiece. Set the spacer
between the workpiece and the edge of the support
surface, then lay the bridge across the spacer and
over the workpiece. Clamping down on the bridge
creates clamping pressure on the workpiece.
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Shown in “X-ray”
view, you can see
how a wallboard or
deck screw is held

by the magnetic dri-

ver tip inside the
telescoping guide
sleeve.
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Driver s

down in guide colt
as screw is driven.

T
LA

Use a magnetic guide for
one-handed screw driving
Most woodworkers know that
a magnetized drill bit will help
hold a screw in place. But a
magnetic screw guide will go one
better. This simple device will
hold a screw firmly to the bit
as the metal sleeve guides the
screw straight and true when
downward pressure is exerted on
the driver. With this handy tool
you can drive screws straight and
without stripping using only one
hand, allowing you to hold the
workpiece with your free hand.

Tip: Wax your screw
threads

Keep a block of beeswax in your
shop to lubricate the threads of
screws. The wax greatly reduces
frictlon, which makes for less
work and fewer stripped screw
heads. You can use hand soap
for a simllar purpose, but it's
more likely to discolor the wood.

Drill driver bits

These bits and accessories for
drill/drivers (left) will handle just
about any fasteners. They are:
(A) phillips-head driver; (B) slot-
ted-head driver; (C) magnetic tip
holder; (D) hooded slotted-head
driver; (E) socket driver; (F) hex
driver; (G) finish nail spinner.
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Adding air tools can take your workshop to a new level

Compressed-air-powered fasteners can dramatically decrease the
amount of time you spend on a project. Many tools will fire fasteners
as fast as you can pull the trigger. Most air nailers require a 12 to 1
hp compressor with tank capacity of at least 3 gallons of air. Smaller
air nailers and staplers usually run on 2 to 5 cubic feet per minute
(cfm) or air volume at a pressure of 70 to 90 pounds per square inch
(psi). Larger framing nailers can require as much as 9 efm and 100 to
120 psi. If you already own a compressor, check to make sure it’s able
to drive new air tools before purchasing them. When working with
air-powered fasteners, it is essential to wear approved safety goggles
and ear protection. Familiarize yourself with the operation of the tool
before beginning work. A device that can send a nail deep into a 2 x 4
can do a great deal of harm to the human body. Note: Recently, a sim-
ilar tool to air nailers, the cordless power nailer, has become available
for home use or for rental (See description below).

Pneumatic staplers: Air-powered staplers can drive crown-style
staples from V4 to 22 in. wide, and up to 2 in. long. Smaller staplers
are useful for installing carpeting, roofing felt, floor underlayment and
insulation. Larger capacity staplers can attach fence boards, strip flooring
and even roof decking (check with your local building codes first).

Framing nailers: The “big boy” of air-powered fasteners, these
powerful, high-capacity tools will drive nails up to 3% in. long for all
types of frame construction. The magazine can hold upwards of 100 nails.

Pin nailers: Drive brads up to 134 in. long. Used to attach trim,
carpet strips and moldings. This lightweight tool allows you to nail
one-handed, a real help when aligning trim molding pieces.

Finish nailer: Drives finish nails from %4 to 2 in. long. Useful for
installing siding, flooring, door and window casing and most types of
finish carpentry.

Cordless power nailer: Relies on battery power and disposable
fuel cells to power-drive nails. Also called impulse nailers. Require
special fasteners, generally 16 gauge, from 114 to 314 in. long, depending
on the model. Each fuel cell will drive from 1200 to 2500 nails, depend-
ing on length, and a single battery charge will drive up to 4000 nails.

5-gallon bucket with dividers
keeps hardware organized

If you do any amount of taping
wallboard seams, your shop or
garage is likely cluttered with the
leftover 5-gallon buckets used to
package premixed joint compound.
They seem so useful, it’s hard for
most of us to throw them away.
Here’s one good way to put these
leftover buckets to use: make them
into hardware/fastener organizers.
Use a jig saw with an edge guide
to trim off the bottom 3 in. or so
of several buckets, then cut pieces
of scrap plywood so they’re 2142 in.
wide and the same length as the
inside diameter of the bucket.
Fasten the strips to the buckets
by driving wallboard screws up
through the bucket bottom. To
divide the bucket bottom into
quadrants, simply add shorter
scrap strips. Because the buckets
are wider at the top than the
bottom, several bucket bottoms
can be stacked inside one bucket,
creating a totable hardware store.
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Highlight surface flaws

Sanding marks, small scratches and
dents and other minor surface flaws can
be very difficult to detect—until you
apply your wood finish, when they show
up with glaring clarity. To spot these
surface imperfections before applying
your finish, use a desk lamp or other
low lamp source (a 60-watt bulb is about
right). Set the lamp next to the surface
go the light hits it at a low angle. From
the opposite side of the workpiece, view
the surface. Even slight scratches and
flaws will be highlighted by the shadows
created by the light. Mark flawed areas
with a light pencil mark, sand them
away, then check again.
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Sanding & Finishing

fter spending hours, days or even months of

labor on a workshop project, don’t let an
incorrectly or hastily applied finish spoil all your
hard work. Take the time to prepare the wood for
the finish by sanding thoroughly with a sequence
of finer-grit sandpapers. Make sure all screw plugs
are securely in their counterbores and flush with
the wood surface. Don’t let the project sit for more
than 48 hours between final sanding and finish
application so that it has time to attract dust. Then,
choose the finishing products that best meet your
needs: both in terms of protection and appearance.
And once the finish is applied, patch up any dents,
nail holes or small cracks with tinted wood putty.

Choosing the best finishing products can be

very daunting. There are dozens upon dozens of
paints, stains, dyes, varnishes, penetrating oils, lac-
quers and countless other finishing products on the
shelves of most building centers. Deciding which to
use is a matter of learning a little bit about the
products. Don’t rely too much on the claims you'll
see on the labels—look for basic information on the
composition of the product and see how it fits into
finish selection charts. But with today’s labeling
practices it’s sometimes difficult to determine
exactly what kind of product you’re examining
even after reading the label top to bottom. In such
cases, don’t be shy about asking the store clerk for
information. And whenever you decide to try a
product you've never used before, always test it out
first on some scrap.




Prolong life of sandpaper and sanding belts

Sandpaper, sanding pads and sanding belts will
gum up quickly when sanding, losing most of their
tooth. But don’t throw them away. Belts, pads and
papers can be cleaned with a sanding stick (shown
above) or just about any clean, uncolored rubber (an
old tennis shoe sole, for example). With power sanders,
simply turn on the tool and apply the sanding stick
to the paper until the residue disappears.

Sanding & Finishing

Sanding strategies

Turn a band saw into a band sander

Stationary belt and disc sanders are powerful
tools that remove a lot of material quickly. This
characteristic is great for many sanding tasks, but
if you're doing more delicate work more power isn’t
what you're looking for. The band saw can provide
a solution for delicate sanding projects. Simply
replace the band saw blade with an abrasive band
to create a sanding tool that lets you remove very
small amounts of wood.

Keep belt sanders on track

To impart a smooth, crisp edge on a board, use
a belt sander. To prevent the sander from rocking
and causing roundovers along the edge, sandwich
the workpiece between two pieces of scrap wood,
making sure all three edges are flush. Clamp the
“sandwich” into the vise in your workbench.

Smooth rough cuts with a cabinet scraper

A lot of experienced woodworkers view sanding
as a last resort. It's messy, noisy, time-consuming
and it creates sanding marks. A cabinet scraper is
a better tool for smoothing out rough cuts. It works
equally well on curved surfaces, as above, or on
broad, flat surfaces.
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SANDPAPER
Sandpaper Grit Chart
Grit Number Description Use
12 Very Coarse Very rough work requiring high speed, heavy
i6 machinery. Used for unpianed woods, uneven wood
20 floors and rough-cut jumber.
24
30 Coarse Rough carpentry.
36
40
50
60 Medium General carpentry.
80
100
120 Fine Preparation of hardwoods and final smoothing of
150 softwoods.
180
220 Very Fine Final and between-coat sanding. Used to remove
240 sanding marks ieft by coarser grits.
280
320 Extra Fine Sanding between finish coats and wet sanding
360 paints and varnishes.
400
29 500 Super Fine Sanding metai, piastics, ceramics and wet sanding.
100-grit 600
aluminum

| oxide

.

£
| aluminum |
| oxide |
Slick trick for a rough customer
Sandpaper is difficult to tear in a
straight line, and cutting it with scissors
or a utility knife will dull blades very
quickly. Build yourself a sandpaper cutter
by attaching a hacksaw blade to a piece of
scrap wood, with the sharp edge of the

. blade facing toward the edge of the board.
~ Attach a strip of wood parallel to the

blade. Position the strip so it’s the same Keep sandpaper scraps on file
distance from the cutting edge of the An expanding, accordion-style file holder
blade as the most common dimension makes a great storage center for sandpa-
you'll need to fit your pad sander. Slip a per scraps. Assign a grit number to each
piece of sandpaper underneath the blade storage compartment and file your sand-
and up against the strip. Pull upward paper sheets in the appropriate compart-
against the blade for a neat cut. ment so they’ll be easy to find when needed.
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Sanders & sanding blocks

PORTABLE POWER SANDERS A sander for any
sanding task

Assemble a team of

3 x 24 belt sander sanders for your wood-
working and carpentry
projects. The most versa-
tile sander is the random-
orbit sander. The irregular
sanding action of this tool
keeps sanding marks to a
minimum, and is suitable
for both rough sanding
and fine finish sanding.
Belt sanders can remove
a lot of material in a
hurry, making them
useful for resurfacing as
well as smoothing very
rough stock. A detail
sander has a small,
triangular pad that can
get into those hard-to-
reach spots. A 14 or 13
sheet finishing sander
does a fine job preparing
surfaces for a finish, and
is cheaper than a random-
orbit sander.

A sampling of
sanders and sanding
blocks

Fabricated sanding
blocks have soft pads and
are designed to be easy
and comfortable to grip.
“Tear-drop” sanding
blocks are made to fit the
most common molding
profiles. Sanding sponges
can remove surprising
amounts of material
quickly and will conform
to irregular surfaces.
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How to make custom sanding blocks

Cut a 4- to 6-in. strip of the molding or trim you need to Remave the moided auto body fiilier and hot-glue a biock of
sand. Tack a smaii piece of scrap wood to each end of the wood to the fiat face to give the sanding block greater rigid-
molding strip to create “forms.” Fiii or cover the moiding with ity and durabiiity. Wrap a piece of sandpaper around the shaped
auto body filler, smoothing the fiiler so it's ievel with the tops face and start sanding. Note: This technigue aiso works with
of the forms. Let the fiiler dry according to the manufacturer's convex sanding profiies.
recommendations.

Sanding tips

Sanding wallboard
Use a wallboard
sanding block fitted
with metal sanding
mesh to smooth out
dried wallboard
compound on taped
wallboard seams.
The sanding mesh
removes compound
smoothly, without
creating fine dust.

Try detail sanders

New power sanders
are hitting the market
all the time. Many of
the more recent inno-
vations are in the
detail sander area.
These compact tools
have triangular sand-
ing pads that let them
fit into areas that
otherwise could only
be hand-sanded.

Build a drum sander dust-collection box

Drum sander attachments for the drill press
are terrific for smoothing curves and sanding inte-
rior cutouts, but they can make quite a mess. Keep
sanding dust in check by building a dust collection
box that’s clamped to your drill press table. Make a
cutout in the side of the box for a vacuum hose
port, and another cutout on the top for the sanding
drums to fit into. The top of the box also comes in
handy as a sanding table.
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Cabinet scrapers

Flex blade to bow toward the

direction of the scraping motion
\;’ x

TO USE A CABIN

SCRAPER, hoid the ends and press in with your thumbs to cause a siight
fiex. Hoid the scraper at a fairly steep angle and push it away from yourseif, applying downward
pressure as you push (you can also flex the scraper inward and draw it toward yourseif).

The cabinet scraper isn’t just
a tool for cabinetmakers. This
simple metal blade can do away
with almost all of the need for
sanding in woodworking shops.
As long as the cutting burr is
sharp, the cabinet scraper will
shave off paper-thin wisps of
wood, leaving behind a glass-
smooth surface that has no sand-
ing marks. If you’ve never used a
cabinet scraper, it’'s well worth
investing a few dollars to try out
this valuable tool. You may never
go back to sanding again.

How to make sharp burrs on cabinet scraper edges

File down any traces of the old burrs on all edges of the cabinet
scraper, using a fine singie-cut metai fiie. Don’t get too aggres-
sive with the file—Iit doesn't take much power to remove a fine burr.

With the scraper lying fiat on a worksurface, rub across the

edges of the scraper with a burnishing tooi heid at a very siight
angie. If you don’t have a burnishing tooi, any piece of round hard-
ened steel (iike the top of a chisei shank) wiii do. The edge of the
scraper shouid be set back just slightiy from the edge of the work-
surface to prevent you from burnishing at an angie that's too steep.

2Wiﬁ| the cabinet scraper heid firmly in a verticai position, fiie
the edges fiat at an exact 90° angle, using the metai fiie. Take
care not to overwork the edge.

Scrape across the edge of the scraper with the burnishing tooi,

hoiding the tooi at an angle of about 8°. This will create a siight
burr that accompiishes the cutting action of the scraper. Create
burrs on aii four edges of the scraper, fiipping the tooi as each edge
becomes duii,
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Plugging screw counterbores

Screw Counterbore Sizes
Gauge Head bore Shank bore Piiot hoie
2 1154 342 146
3 13/54 T4 146
4 15/54 Tea 564
5 1y 15 564
6 %42 Yes 3h2
7 She 532 Tea
8 1155 542 Tfes
9 23454 11454 s
10 25/54 36 1y
SCREW HOLE COUNTERBORES can be piugged with matching wood 12 e The Yo
piugs or with contrasting plugs that give the project decorative fiair, 14 Y Ya Va2
as above.

How to counterbore and plug for wood screws

P
Lo

Driii a counterbored piiot hole using a After the screw is driven, apply wood

counterboring bit or by drilling a piiot glue to the end of a screw piug. Set the
hoie, then counterboring for the screw piug into the counterbore hole with a wood
shank and the screw head, according to the mallet. For contrast, the grain in the piug
dimensions in the chart above. shouid be perpendicular to the workpiece

grain. For conceaiment, align the patterns.

After the glue has dried, trim the plug

fiush with the wood surface using a
fiush-cutting saw (See photo, above ieft).
Take care not to mar the surrounding wood
surface. Sand the piug smooth.

Debate over the best method to conceal
nail and screw heads with wood putty
has raged for generations. We've had
the best success filling holes with putty
tinted to match the finished color of the
surrounding wood, rather than applying
untinted putty and staining it at the
same time as the rest of the project.
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Steel Wool Types and Uses

Type Description Suggested uses
#3 Coarse Remove old palnt and vamish
#2 Med. coarse Clean rough metal, concrete or
brick. Clean garden tools,
remove palnt from molding
#i Medium Clean reslllent floors, copper
pipe and fittings
#0 Med. fine Clean grills, pots, pans. Remove
rust from metal tools (use oll)
#00 Fine Buff painted finish. Clean
screens and frames. Remove old
finish from antlques
#000 Very fine Polish aluminum, copper, brass
and zinc. Remove minor bums
from wood and leather
#0000 Super fine Buff woodwork, shellac and

varnish. Smooth clear finishes.
Clean dellcate tools

Sanding & Finishing

#3 (coarse) #1 (medium)

STEEL WOOL AND ABRASIVE PADS (synthetic steel wool) have
many uses in the shop, from general cleanup to buffing to

stripping old finishes.

lchmese}
bristle

Disposable
foam brush

Paintbrushes & pads
Choosing the best paintbrush or
pad for your application has a
great effect on the speed and
quality of the job. As a generai
rule, use the widest paintbrush
that will fit the principal sur-
faces being painted (for exam-
ple, the lap siding boards on your
house). If using a water-based

Painting pad

Stenciling - e

(stippling)
brush

 paint, you can use a brush
either natural or synthetic
Hes. If using oil-based prod-

, a natural bristle brush is a

er choice—the oils will break

mthetic bristles. Usea =
g pad for broad flat sur- Natural
faces o fof heavily textured sur- (Chinese)

faces. Because Imlsh cleanup is ];I:%" :

or to use dis- e
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Wood Coloring Agents

Type Strengths Weaknesses Recommended for:

Liquid stain Can be bullt up to control Difficult cleanup. Previously stained wood.
color. Both conditlons and Application can be messy Touching up wood finish.
seals the wood. Spray-on Slow curing time allows
application can speed up dust to settle In the finish.
and slmplify application May show brush marks
process.

Gel stain Neat and easy to apply, with no High cost, difficult clean- Woodwork with vertical
running. Even drying. Color can up and limited color surfaces. Furniture with
be deepened with layering. selection. Requires spindles and other
Buffing will result in a hard buffing between coats. rounded parts.
surface. Does not penetrate wood.

Vulnerable to streaking.

Anlline dyes Color can be lightened or Granular dyes must first Touch-up and repairs.
changed with a solvent long be mixed with a solvent. Coloring or tinting a
after initlal application. Do not penetrate or bond topcoat made of a
Wide range of colors avallable. well with pores of open- simllar solvent.

Greater control of tone, grain woods llke oak or
ash, requiring application
of wood flller In spots.

Do-it-yourself tack cloths

Make your own tack cloths for wood finishing by
dampening cheesecloth with equal amounts of boiled
linseed oil and varnish. Store them in a covered jar.

After each coat of finish dries, sand it lightly
with 400- to 600-grit sandpaper to knock down
bubbles and surface defects. Wipe with a tack cloth

when done.
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Store finishing materials in a metal cabinet

Finishing materials and other potentially
flammable or dangerous chemicals should be
stored in a sturdy, lockable metal cabinet. Used
office furnishing stores are an excellent source for
this kind of cabinet.
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Topcoat Types and Characteristics

Type Uses Characteristics

Oli-based High-use furniture A durable, hard finish that

polyurethane and outdoor projects. resists water and alcohol,

Water-based Floors, interior wood- Dries fast and cleans up easily

polyurethane work (especlally eating resisting water and alcohol.
surfaces and toys), Nontoxic and nonflammable.

Lacquer Low-use furniture. Medium durability In a rich-

looking finish that is easily
buffed to a luster.

Paste wax Floors, antiques Provides a natural appearance
and fine furniture. that is easily renewed, but wears

away quickly and must be re-
applied with some regularity.

Shellac Initial sealer coat and Highly resistant to humidity.
repairing blemishes Nontoxic and long lasting.
in other finlshes.

Tung oil Uneven surfaces A durable, molsture-resistant
(e.g. chalrs with and nondarkening finish. It
spindles) and wood gives a low-luster, natural
with highly appearance while being easily
figured graln. applied or renewed.

Danish oll Low-use fumiture A durable, easily repaired flnish
and antlque that gives a warm, natural-
restoration. looking tone with higher sheen

than tung oll.
Linseed oil Antlque restoration. Provides a low-luster, hand-

rubbed look, but lacks durabllity
and longevity.

Water-based vs. oil-based finishing products
Wood coloring agents and topcoating products are available in both water-
based and oii-based varieties. Each has its own advantages and drawbacks.
1960s’ clean-air legisiation prompted manufacturers to produce water-based

finishes, and recent heaith concerns have bolstered their popularity. They are
nontoxic and nonflammable. They also have weaker odors than oil-based vani-

eties and can be cleaned up with soap and water. However, the transparent
nature of water-based products produces a flatter finish than the oil-based
versions, which tend to carry a more vivid sheen. It is easier to achieve an
even application when finishing with oii-based products than with water-based.
Another characteristic of oil-based products is their enhanced workability,
due to their slower drying times and weaker penetration of the wood. Water-
based versions are absorbed deeper into the wood, drying quickly and producing
an extremely hard finish. They also have a tendency to raise the wood grain.

Although technology for creating non-petroleum-based finishing materials is
advancing quickly, the majority of tradespeople still prefer the oil-based products.

But when deciding between the two finish types, be sure to consider the avail-
able ventilation and whether or not there are youngsters present. If ventiiation
is poor or kids may be in the area, water-based products may be a better idea.

L

Feather paint for a smooth
finish

Painting large, broad surfaces
with a brush can produce streak-
ing and brush strokes that remain
vigible after the paint has dried.
Using the proper feathering tech-
nique is the best way to ensure
that painted surfaces are smooth
and even. Start by applying a
fully loaded brush (paint should
be L4 to 1% way up the bristles)
across the surface from left to
right—always begin at the top of
the project area. As soon as the
paint coverage begins to thin out,
lift the brush slowly. Then, reload
the brush and apply paint from
right to left, in line with the pre-
vious stroke. Slowly lift the brush
as you approach the endpoint of
the previous stroke. Partially load
the brush with paint and sweep
it back and forth in the area
between the two strokes to blend
them together.
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Bristles hardened with shellac

Most of us have a few old crusty paintbrushes that have
been iying around the basement for months or even years.
Whether they were cieaned Improperiy or not cleaned at
all, we can’t bring ourseives to admit that they're ruined.
Well, they may not be. Try one of these tricks for softening
bristles and giving new life to old hardened brushes. If the
brush was used to apply shellac, simpiy soak it in alcohoi
overnight, then rinse and wash in a trisodlum phosphate

How to revitalize hardened paintbrushes

Bristles hardened with other finishing products

(tsp) soiution. Use a brush comb to heip ciean and condi-
tion the bristles. For brushes that are crusted with other
materials, try soaking them in paint and varnish stripper
to dissoive the gunk, then rinse with tsp and comb. If you
know the exact type of solvent used for the product that
has dried, try soaking the brush in that product (for exam-
ple, lacquer thinner) before opting to use stripper.

A one-two punch for cleaning oily hands

You should always wear rubber gloves when
working with finishing materials, but just in case
some product does get on your hands, here’s an
effective trick for cleaning it off. Wash your hands
in ordinary vegetable oil to dissolve the oily mess.
Then, rinse your hands with grease-dissolving dish
detergent and warm water. You'll be amazed at the
effectiveness of this one-two punch.
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Suspend discarded oily rags in water

There is perhaps no greater fire hazard in the
workshop than oily rags. Left crumpled in a corner
or, worse yet, in a pile, rags containing petroleum
distillate are highly flammable, and have been
known to spontaneously combust. Don’t take any
chances. When you’re through with an oily rag,
drop it into a bucket of water until it can be properly
disposed of at a hazardous waste collection site.
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Storing hazardous
finishing materials
Ali oii-based products, most solvents and
paint removers, and even some water-based
products fall into the hazardous waste classi-
fication. Leftovers shouid be handied and
stored with care until they can be disposed
of properly at a hazardous waste disposal
site. Here are a few tips to note:
- Store in a cool, dark location, away from
direct sunlight and heat sources.
Do not set metal cans on damp concrete
floors.
- Leave the product In the original container
so you know exactly what it is and how to

handle it. Evaporate unused paint before disposing of cans
- Do not store products in old food or bever- Containers for water-based paints and finishes that
age containers. are not considered hazardous wastes (See Tip, left) can be
- Dispose of ali products in a timely fashion. disposed of in your normal trash collection if they are
Most local waste manage-ment centers completely empty and dry. Before disposal, set open cans
operate hazardous waste coliection programs. in a well-ventilated area and allow the old product to

evaporate until only a dry residue remains.

Using chemical strippers

Get the facts on chemical strippers before making your choice
Chemical strippers are very controversial these days. Most of the
traditional strippers contain dangerous solvents that can cause health
issues if proper protection isn’t taken. Methylene chloride, acetone,
tuolene and xylene are some of the active ingredients in chemical
strippers that are considered dangerous. Because of these hazards,
“safer” paint and varnish strippers have been introduced. Some have
organic active ingredients that are less caustic, others simply evapo-
rate more slowly, reducing the exposure. Many people who have tried
these newer strippers have found them to be less effective than the
older types (although fre-
quently the problem is a
failure to follow the direc-
tions properly). The best
advice is to try a few dif-
ferent products, taking
care to follow the manu-
facturer’s directions, and
decide which one you
prefer. Perhaps even
better advice is to avoid
using chemical strippers
altogether. A good sharp
scraper will remove most
finishes quickly and safely.

"'L:‘...:' o Al

Save those planer shavings

The messiest part of using
chemical strippers is scraping off
and disposing of the goo and
residue that’s created by the
stripping process. To make this
step a little neater, scatter shav-
ings from your power planer
(sawdust is ineffective) onto the
stripper after it has done its job,
and allow the chemicals to soak
into the shavings. Then, simply
wipe up the shavings and dis-
pose of them properly.
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HOME
FURNISHINGY
& ACCESSORIE

‘ N ) oodworking is about both the process and
the project. In this book, you've heard that
before. Now that we’ve thoroughly covered the
process—your shop is all set up, you've mastered
essential skills or improved those you already
had—Ilet’s get into the items you can create.

That’s what this Home Furnishings & Accessories
chapter is all about. Here are 41 complete projects that walk you step-
by-step, from start to finish, through each creation. You'll find all the
details you need right here—“vital statistics,” tool lists, shopping list,
cutting list, and step-by-step, how-to-create-it photographs.

Woodworking does offer two rewards—the process, and the project.
These pages give you the project ideas and instructions you need for
guaranteed success.
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Both practical and attractive, this unique plant stand will brighten up any corner of
your house. The ceramic tile top is mounted on a removable tray for easy cleaning or
replacement. We used inexpensive Philippine mahogany to build the base, but you can
use just about any wood you choose.
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Vital Statistics: Plant Stand

TYPE: Plant stand

OVERALL SIZE: 1574W by 28H by 157D
MATERIAL: Mahogany

JOINERY: Dowel joints

CONSTRUCTION DETAILS:

- Tile top is mounted to a removable tray so the tile can be
cleaned or replaced If It breaks or becomes worn

= Top raiis keep objects from sliding off tiled surface

+ Decorative chamfers on tops of solid mahogany iegs

- Lower shelf functions as a stretcher between legs

FINISHING OPTIONS: Clear coat with tung oil varnish. Paste

flller for wood grain is a good option for mahogany. Match wood
tones to tile color.

Building time Tools you’ll use Shopping list

PREPARING STOCK * Tabie saw [J (2) 12 x 12 in. x 6 ft.
1-2 hours ot mahogany (Philippine or
Rty Honduras—Fhilippine is

LAYOUT - Planer shown here)
2-4 hours - Router table with piloted ] (1) 5/4 X & in. x & ft.
chamfering bit mahogany

g 7
CUTTING PARTS .
2-4 hours * Tape measure [ Yz-in.-plywood scrap for
P

tray bottom (birch ply-

= 24-in. or longer bar or pipe wood is shown here)
2.4 hours ] (1') 12 x 12-in. ceramic floor
- C-clamps tile (or smaller tiles to
FINISHING B create a 12 x 12-in. sheet)
1-2 hours L] Tile adhesive, grout and
* Comblnation square penetrating sealer
TOTAL: 8-16 hours » Doweling jig [ (1) ®s-in.~dia.; (1) Ya-in.
dia. wood dowel for
DAR) ditvot shelf pins
fREpk S o Al e [] #6 x 1, 1Y4-in. wood screws
* Portable driii guide Bl Woodiale
= Power sander [] Finishing materials
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4" x 11/2" dowels

3/8" x 112" dowels

Plant Stand Cutting List

Part No. Size Materlal
A. Legs 4 112x112x28in. Mahogany
B. Shelf 1 34x6x135%in, i

C. Shelfrails 4 34 x 234 x 1278 in. ¢

(bottom)

D. Tray rails 4 34 x 214 x 1275 in. i

E. Tray cleats 2 34 x 34 x 1278 1in. "

F. Traysides 4 1146 x 34 x 1358 in. ./

G. Top rails 4  3x1Vax 12%in. .

H. Tray bottom 1 12 x 1218 x 1234 in. Plywood
I. Tile 1  lax12x12in. Ceramic
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Plant Stand: Step-by-step

MAKE UP THE PARTS
@ Joint, plane and rip-cut stock to 132 x 132 in.
square. Cross-cut the four legs to 28 in. long.

@ Chamfer the tops of the legs. We used a router
table with a chamfering bit, but you could also use
a stationary disc sander with a table, or even a small
block plane. Set up your tool to cut a Y4-in. chamfer.
If using a router table, position a fence with a bit
relief cutout so its face is flush with the pilot bear-
ing of the bit. To prevent tearout of the grain on
the trailing edge of the cuts, back up each leg with
a block of scrapwood as you feed the workpiece
over the bit. We used a square pushboard to feed
the workpieces and to provide a surface for keeping
the backup block tight against the workpiece (See
Photo A). Chamfer all four edges of each leg top.

© From 34-in. stock, rip-cut and cross-cut the four
tray rails, the two bottom shelf rails, and the bot-
tom shelf to size, using the dimensions given in the
Cutting list on page 120. Then cut the four top rails
to size from 3%-in. stock (either resaw or plane
thicker stock to 38 in. thick). All 10 rails can be
cross-cut together at the same setting (127% in. long).
A power miter saw is a good tool for these crosscuts.

ASSEMBLE THE PLANT STAND
O Lay out and drill all of the dowel holes to join
the rails to the legs. There are two dowels per joint.
Refer to the Illustration on page 121 for placement.
A doweling jig like the one shown in Photo B will
greatly simplify this work. The dowel joints for the
tray rails and the bottom shelf rails are centered
on the legs. They require 98-in. holes for 112-in.-
long dowels, but the dowel holes are only drilled }2-
in. deep into the legs. The 14-in.-dia. dowel holes in
the legs for the top rails are off-center. If you place
a 38-in.-thick spacer on the inside of the leg before
clamping the doweling jig to the workpiece, this
will shift the centerpoints of the jig holes the cor-
rect amount off-center (See Photo B).

© Drill the 36-in. dowel holes for attaching the
bottom shelf to the bottom shelf rails. Use the
same doweling jig to drill the holes into the ends of
the shelf (three in each end). To bore the holes in
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PHOTO A: Chamfer the top edges of each leg. A backup block of
scrap wood prevents tear-out on the tralling edge of the cut, while a
pushboard keeps It tight against the workpiece and permits a uni-
form, safe pass over the cutter and against the fence. Use a wood
fence with a bit rellef cutout.

PHOTO B: Drill dowel holes in the legs for the top ralls. Since these
joints are not centered on the legs, use a 35-in.-thick spacer to off-
set the doweling jig the proper amount.



the shelf rails, use a portable drill with a drill
guide or a drill press with a brad-point bit (See
Photo C). Drill only }2 in. deep into the rails.

@ Assemble two sides of the plant stand separately.
Glue, dowel and clamp the parts together. For each
side assembly, attach one bottom shelf rail, one
tray rail, and one top rail between two legs (See
Photo D). Measure the diagonals from corner to
corner to check for square, and adust the clamp
pressure as needed until the diagonals are equal.

@ Glue the dowels into the joints and clamp up the
two side assemblies and remaining rails to com-
plete the plant stand framework. Be sure to glue
and clamp the bottom shelf in place at the same
time. This serves as a stretcher to tie the lower legs
together, as well as a shelf (See Photo E).

© Rip-cut a 34 x 34-in. strip to make the tray
cleats, and cross-cut to 12781in. long. Due to the del-
icateness of parts this small size, the most effective
tool to use is a sharp back saw in a miter box.

© Drill countersunk screw holes for attaching the
cleats to the inside faces of two opposing tray rails.
Also drill two countersunk screw holes up through
the bottom of each cleat for attaching the tray.

€ Apply glue to the tray cleats and use a spring
clamp to hold them to the inside faces of tray rails
on two opposite sides of the plant stand. The bottom
edges of the cleats should show the countersunk
ends of the screw holes and should be flush with
the bottom edges of the tray rails. Drive #6 x 1}4-in.
wood screws through the countersunk screw holes
to attach the cleats to the tray rails (See Photo F).

ASSEMBLE THE TRAY
@ Cut the ¥-in. plywood tray bottom to 1218 x 1218
in. We used birch plywood sanded on both sides.

) Make up four tray sides from 34-in.-thick stock.
Rip them to 34 in. wide. This will limit the depth of
the tray recess so the top surface of the tile will be
slightly above the tray sides. Leave the strips over-
size in length.

(B Miter-cut the ends of the tray sides so they
wrap around the tray bottom with their miters fit-
ting together tightly. This can be done on a table
saw with a miter gauge or on a chop saw.

Indoor Furnishings & Accessories

PHOTO C: Drill dowel holes in the bottom shelf rails. We used a
portable drill mounted in a portable drill guide equipped with a
depth stop. Use a brad-point bit.

PHOTO D: Using dowel jolnts, glue and clamp up the legs and cross
supports on a flat surface. Waxed paper protects your worksurface
from glue spillage.

(D Glue and clamp the tray sides to the tray bot-
tom. Apply glue to the miters and to the edges of
the plywood. Use scrapwood cauls to distribute the
clamping pressure and to protect the wood from
the clamps (See Photo ). Glue-up the tray on a
flat surface, making sure the bottom of the tray
bottom and the tray sides are flush.

(D After the glue has dried, remove the clamps.
Use a combination square to mark out 38 x 36-in.
notches in the mitered corners of the assembled
tray to fit around the inside corners of the legs.
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PHOTO E: Glue up the frame base for the plant stand. Slip wood PHOTO F: Attach the tray cleats to the inside faces of the tray ralls,

cauls between the heads of the bar or pipe clamps and the plant using glue and #6 x 1%4-in. wood screws. The bottoms of the cleats

stand. Position the cauls so they distribute the clamping pressure should be flush with the bottom edges of the tray sldes and should
feature countersunk screw holes for attaching the tray bottom.

evenly across multiple joints, if possible.

PHOTO G: Glue and clamp the tray sides to the tray bottom, aligning Cut 38 x 3%-in. notches In the outside comers of the tray
the mitered corners. No additional relnforcement is required. to allow It to fit around the Inside corners of the legs. Use a small,
fine-tooth saw like the dovetall saw shown above. Make sure to keep

the tray plumb as you cut.

124 Woodworking




Use a back saw or dovetail saw
to cut out the notches, cutting
carefully along the waste sides
of the lines (See Photo H).

APPLY FINISHING TOUCHES
(D Finish-sand the plant stand
and the top surfaces of the tray
sides. Ease all exposed sharp
edges with sandpaper (but only
ease the top, inner edges of the
tray sides).

(D Apply the wood finish. We
used Danish oil. For a fine finish,
apply grain filler to the wood
first—mahogany responds well
to filler.

D After the finish is thoroughly
dry, tape off the top surfaces of
the tray sides to protect the wood.

(® Lay a base of tile adhesive on
the tray bottom and set the tile
or tiles.

@) Seal the tile and any grout
lines with penetrating sealer
(See Photo I).

€D When the sealer is dry,
remove the tape from the wood.
Set the finished tray in place on
the cleats, and screw it to the
cleats from below with #6 x 1-in.
flathead wood screws (See
Photo J).

Indoor Furnishings & Accessories

PHOTO I; Seal unglazed tlle and grout joints with penetrating sealer. Use a disposable foam
brush to apply the sealer. Because a plant stand is likely to be exposed to a considerable
amount of molsture, sealer is important to protect the plant stand top and to help inhibit
mildew and other forms of discoloration that can affect the grout.

PHOTO J: Lay the plant stand on its side and attach the finished tray by driving #6 < 1-in.
screws up through the countersunk screw holes In the bottoms of the tray cleats.
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Library Bookends

hese sturdy white-oak bookends will support reading

materials of all sizes—including oversized books. To help
keep the bookends stationary, you can drill holes in the bases
and fill them with metal ballast. A layer of walnut, sandwiched
between the vertical oak frames, adds a sophisticated touch.
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Vital Statistics:

Indoor Furnishings & Accessories

TYPE: Bookends

Library Bookends

OVERALL SIZE: 8'2W by 113/4H by 8L
MATERIAL: White oak, walnut
JOINERY: Butt joints reinforced with glue and screws

CONSTRUCTION DETAILS:
- Holes in the bases are filled with ballast and hidden by

base caps

- All exposed edges are rounded over with the router
+ Cutout edges on frames receive routed chamfers

Building time
7 PREPARING STOCK
é 1 hour
é} LAYOUT
1 hour
CUTTING PARTS
2-3 hours
#{?‘3 ASSEMBLY
32-4 hours
R

TOTAL: 8-10 hours

FINISHING
1 hour

Tools you’ll use

- Table saw
= Scroll saw
* Dril/driver

- Router with Y4-In. roundover bit,
45° plioted chamfering bit

- Drill press with 1Ys-in. Forstner
bit

- Jointer (optional)
* Planer

- Flles

- Clamps

FINISH: Satin polyurethane varnish

Shopping list

[J (1) /4 X 10 in. x 6 ft.
white oak

[](1)%4x6in x & ft.
white oak

[] (1) %4 x & in. x 2 ft. walnut

[] #& flathead wood screws
(1/2-, 2-in.)

[] Ballast (steel shot,
sinkers, small nails, bolts,
etc.)

[ Wood glue
[] Finishing materials
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3he" x 3he"

3Nhe"-rad. rounded over routed chamfer

exposed edges, typ.

#8& x 11/4" flathead

11/4"-dia. x 5/&"-deep
holes, flll with ballast

#5 x 2" flathead
wood screws, typ.

Library Bookends Cutting List
No. Size Material

Part No. Size Material Part

A. Bases 4 34 % 816 x 8 in. White oak D. Dividers 2 34 x 634 % 8 in. Walnut
B. Base caps 2 34 %6 x TV in. &) E. Front plates 2 14 %x8x10Vain.  White oak
C. Frames 8 34 %6 x TV In. "
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Library Bookends: Step-by-step

START WITH THE BASES
@ Laminate the bases together: First, rip and
crosscut the four base pieces to size, according to
the Cutting List dimensions on page 128. Glue
pairs of base pieces together to form two 1%2-in.-
thick bases.

© Round over the top edges of each base assembly:
Ease one end and two edges around the top face of
each base assembly with a router and V4-in.
roundover bit.

© Bore the ballast holes in the bases (optional).
Lay out the locations of the ballast holes on the
bases, following the Bases drawing on page 129.
Drill the 12 holes in each base with a 1V4-in.
Forstner bit on the drill press (See Photo A).

ASSEMBLE THE FRAMES & DIVIDERS
© Cut the eight frame pieces to size and shape:
First, crosscut eight 7%&-in.-long blanks from your
6-in.-wide white oak board. Lay out the frame
shape (See the Frames & Divider drawing, page
129) onto one of the blanks, and cut out the frame
piece. Remove the center cutout area by drilling
relief holes at each of the cutout corners large
enough for a scroll saw blade, then trim out the
waste piece on the scroll saw. Clean up the cut
edges with a file and sandpaper. Use this frame
piece as a pattern for tracing the shape on the other
seven workpieces. Cut them all to shape (See
Photo B).

© Join the frames together and ease the edges:
Glue and clamp pairs of frames together to form
four frame assemblies. Be sure the edges and ends
of the parts are flush. When the glue dries, rout
around the cutout area on one face of each frame
assembly with a piloted 45° chamfer bit set to a
depth of %16 in. Then ease the top end and angled
and back edges of this chamfered face with a router
and Y4-in. roundover bit.

© Make the dividers: Rip and crosscut blanks for
the walnut dividers. Transfer the shape of the
divider onto one of the blanks, following the Frames
& Divider drawing on page 129. Cut the divider to
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PHOTO A: (Optional) DAIl three rows of 134-In.-dla. holes into the top

face of both bases with a Forstner bit In the ddll press. These holes
will be filled with ballast and concealed by the base caps.

PHOTO B: Lay out and cut one frame to shape on the scroll saw, then
use this first frame piece as a pattern for traclng the shapes of the
other seven frames. To remove the center cutout from each frame,
drill rellef holes at each corner of the cutout so you can turn the
workplece on the scroll saw as you cut.



shape, trace its profile onto the second walnut
blank and cut out the other divider. Rout the top
ends and angled and back edges with the }4-in.
roundover bit.

@ Glue up the frames and dividers: Spread glue
over the inside faces of two frame assemblies and
sandwich them around a divider. Clamp up the
parts, making sure the flat, square edges of the
three parts are flush. Then flatten the flush edges
and ends of both frame/divider assemblies on a
jointer (See Photo C). You could also use a station-
ary sander.

MAKE THE BASE CAPS & FRONT PLATES
O Cut the two base caps to size, then round over
one end and two edges of the top face of each cap
with a router and V4-in. roundover bit.

© Make the front plates. Surface-plane an
8-in.-wide, 2096-in. oak blank down to 95 in. thick.
Crosscut the blank in half to form the two front
plates, and sand the parts smooth.

ASSEMBLE THE BOOKENDS
(D Fasten the base caps to the frame/dividers. Glue
and screw a base cap to each frame/divider, so the
flat end (without the roundover) of the base cap is
flush with the long, flat edge of the frame/divider.
Drive four countersunk 1V4-in. wood screws up
through the base caps to attach them to the
frame/dividers. See the Base Cap drawing, page
129, for screw placement.

(D Install the bases. First, fill the ballast holes with
weight (steel shot, sinkers, brads or short screws
will all do the trick). Then glue and screw the bases
to the base caps with four countersunk 2-in. flat-
head wood screws (See Photo D). Note that the
flat end of each base cap assembly is set back 98 in.
from the flat end (without the roundover) of the
bases to leave room for installing the front plate.

® Fasten the front plates to the bookends with
four countersunk 1V4-in. flathead wood screws and
glue (See Photo E).

FINISHING TOUCHES
(® Break any remaining sharp edges with sand-
paper and clean up residual glue squeeze-out.
Apply three coats of clear polyurethane varnish.
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PHOTO C: Flatten the long edges and bottom ends of the frame/ divid
assembiies on the jointer or sander. The purpose here is to produce
flat, even surfaces to attach to the base caps and front piates.

PHOTO D: Attach the bases to the frame/base cap subassembiies
with glue and countersunk 2-in. wood screws. Ciamp and fasten the
parts together carefuiiy to keep from spliiing the ballast.

PHOTO E: Posltion the front piates on top of the bases, ciamp them
in piace and attach them to the frame/divider assembiies with glue
and four 13-in. flathead wood screws.
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Oak
Cabinets

tore your best table

linens and display
your favorite china,
glassware or curios in
this handsome, efficient
pair of stacked oak
cabinets. Constructed as
two separate units, the
upper and lower cabinets
are attached together to
form a hutch-style storage
unit that’s at home in a
dining room, kitchen or
even a living room.
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Vital Statistics: Oak Cabinets

TYPE: Storage and display cabinet

OVERALL SIZE: 36W by 75H by 16D

MATERIAL: Red oak, oak plywood and glass

JOINERY: Rabbet joints, double-rabbet joints, dowei joints

CONSTRUCTION DETAILS:
= Upper cabinet fitted with glass doors in oak frame

* Lower cablnet has two 8 X 14 x 31-In. drawers

= Oak trim is profiled with ogee router bit

- Sturdy base structure

= Decorative crown molding frame on upper cabinet
- Visibie carcase panels made from soiid oak
FINISHING OPTIONS: Stain with ciear topcoat

Building time Tools you’ll use Shopping list

&1 PREPARING STOCK
6-8 hours

LAYOUT

2-4 hours

ﬂﬁ CUTTING PARTS

8-10 hours

& ASSEMBLY
4-6 hours
_ﬁﬁ FINISHING

[(——] 2-4 hours

TOTAL: 22-32 hours

- Tabie saw

- Jointer

- Power miter saw

- Jig saw or hand saw

* Router and router tabie with

straight, rabbet and ogee bits

* Drill/driver

* Tape measure and metal rule
= Combination square

= 36-In. or longer bar or pipe

clamps (8)

= C-clamps

- Hammer or tack hammer
* Screwdriver

- Wood chisels

* Doweling jig

* Naiiset

* Peghoard driiling guide

] (1) 2 x 4 x & birch plywood
[ (1) V4 x 4 x 4 birch plywood
(] (1) 24 x 4 X 4 oak plywood
(1 (1) Y4 x 4 x & oak plywood
[ (13) %4 % & in. X & ft. oak
L1 (B) 44 X 4 in. x & ft. oak

[ (1) 3/a x 3746 in. x 6 ft.
oak crown molding

[ (2) Ve x 111546 x 197/8
tempered glass

[ (2) Ye x 111546 x 213/
tempered glass

[1 Hardware: (©) 2V/2-in.
brass butt hinges; (2)
airs 14-in. drawer slides;
F 3Y4-in. pulls; (4) door
catches (45J

[] Fasteners: 1-in. wire brads,
44 finish nails, 3/e-in. dowel
pins, #8& x 1/4-in. screws

[1 Wood glue
[! Finishing materials

foot levelers
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Base Cutting List Upper Cabinet Cutting List

Part No. Size Materiai Part No. Size Materiai
A. Foot Blocks 4 114x 114 x 4}4 in. Poplar ). Sides 2 34 %1034 %49 in. Red oak
B. Bottom 1 14 x 153 x 3414 in. Birch plywood | K. Top/bottom 2 34 x 11%6 x 32 in. "
C. Baseside 2 34x512x16in. Red oak L. Adj.shelves 2 34 x 91V46 x 3014 in. Oak plywood
D. Basefront 1 34 x 542 x 36 in. ! M. Back panel 1 ¥4 x 3118 x 4816 in. .
Lower Cabinet Cutting List N Sh_les L m Rej ok
0. Rails (top) 2 342 x 218 x 1176 in. i
E. Sides 2 34 x15%4 x 1834 in. Red oak P. Rails (mid) 2 34 x2W x 1176 in. ¥
F. Top 1 3ax15% x 3414 1in. ’ Q. Rails (btm) 2 34 x 2% x 11%6 in. .
G. Bottom 1 34 x 1534 x 34%21in. Oak plywood R. Retainer g Dot Ui inbd "
H. Back panel 1 14 x 3358 x 1814 in. " S. Light (upper) 2 %6 x 111946 x 19% in.  Glass
I. Trim 3 %x#xCuttofit  Redoak T. Light(lower) 2 16x 111646 x2136in. "
U. Crown 3 34x3%exCuttofit Redoak
Oak Cal?il’lets V. Trim 5 34 x34x Cut to fit "
> | W. Sides 4 1x8x14in. Plywood
X. Front/back 4 14x8x318in. "
Y. Bottom 2 14x 1312 x 3114 in. "
Z. Drawer front 2 34 x 834 x 3414 in. Red oak

Magnetic catches

V4 x 12" slots

134 Woodworking



Indoor Furnishings & Accessories

Each square equals 1"

pE e
Crown molding
by MOLDING PROFILES
b1 T3/4"-T-
+_ a1 V4”
1F I 5/2; i 4!”4” =
i —
-}—'2@,‘4—[!# Ve _th/q‘u_‘lh -L nl
At i At shelves & =z
BASE PATTERN HEPEE lower cbt. Drawer
front
4" shelf pin ol
holes, 1" O.C. 2"

= . P
25/4|:_':: 56” b_25/4n = 16"

20 o5/ solid panels

FRONT ELEVATION SIDE ELEVATION SIDE SECTION

Oak Cabinets 135



Oak Cabinets: Step-by-step

BUILD THE CABINET CARCASES
The upper and lower cabinets in
this project are built using the
same basic principles and tech-
niques used to make kitchen
cabinets and other forms of case-
work. Except for the back panels
and the bottom panel of the
lower cabinet (which is hidden
by drawers and thus made of
plywood), all the panels used to
make the carcases are made
from glued-up strips of red oak.

@ Create edge-glued panels for
the sides, top and bottom of the
upper cabinet, and the sides and
top of the lower cabinet. We used
44 x 4-in. red oak to make the
panels. Plane the individual
boards down to slightly more
than 34 in. thick before jointing,
ripping to width and square, and
gluing them up. NotEe: If you
have a surface planer with more
than a 15-in. width capacity, you
can plane down all the panels
after the glue-up. We used bis-
cuits for alignment and to rein-
force the glue joints. If you're
gluing up long panels and then
cross-cutting the individual
parts to length, plan the biscuit
layout so the biscuits don’t cross
the cutting hines.

© Rip-cut, cross-cut and plane
the panels to finished size for the
carcase parts. Also cut a bottom
panel for the lower cabinet from
34-in, plywood. Cut 34-in. x 3%-in.-
deep rabbets in the top and bot-
tom edges of the side panels for
the upper cabinet. Cut 38-in. x
38-in.-deep rabbets in the top
and bottom edges of the side
panels for the lower cabinet, as

136 Woodworking

PHOTO A: Cut 34  38-in.-deep rabbets in the top and bottom of the side paneis for the upper
cabinet, and cut 38 > 35-in.-deep rabbets in the top and bottom of the side paneis for the iower
cabinet. Aiso cut 38 > 34-in.-deep rabbets in the ends of the top and bottom panels for the iower
cabinet. Use a router and straight bit to make the cuts. Clamp pieces of 34-in.-thick scrap on
each side of the workpiece, and ciamp a straightedge cutting guide for the router to follow.

PHOTO B: Cut notches in the ends of the upper cahinet's top and bottom panels. Stop the
cuts bhefore the blade cuts past the end line of the cuts, and finish the cuts with a hand saw
or jig saw. The notches create a 38 x 34-in. tab that fits over the front edge the side panei on
the upper cabinet, creating a recess beiow for the cabinet door frames.



PHOTO C: Driii sheif pin holes in the sides of the upper cabinet,
using pegboard as a template. Orlent the guide the same way on
facing sides to ensure that the holes are aiigned.

Piloted rabbet bits

Piloted router bits have a
bearing or a fixed spindle that -
 follows the edge of a board as
yn+ cut, allowing the cutters to
enﬁa@ the whnd and maintain

a lmi‘l'prm;depqh of cut without

‘the need for a straightedge
guide. Piloted rabbet bits, like
‘the one shown above, are gener-
 ally available in sizes that will
- cut rabbets ranging from ¥4 in.
tn % in deep. -
, il
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well as in the ends of the top and
bottom panels. The carcase joints
in the lower cabinet are double-
rabbet joints, and the upper
carcase uses single-rabbet joints.
We used a router with a 34-in.
straight bit to cut the rabbets
(See Photo A).

© The top and bottom panels in
the upper cabinet extend past
the front edges of the side panels
by %4 in. to create a recess for
the flush-mounted cabinet doors
(which are attached with hinges
to the front edges of the side
panels). The front edges of the
top and bottom panels should
overlay the edges of the side
panels. For this reason, cut a 98-
in.-wide notch that starts at the
back of the top and bottom
panel, on each end, and stops 34
in. from each front edge. Draw
an outline of the waste material
being removed at each end of the
top and bottom panels, then set

PHOTO D: Cut % > %4-in. rabbets Into the back edges of the side,
top and bottom panels to create recesses for the back panels. We
used a router with a piioted rabbet bit.

up your table saw and cut most
of the way from the back to the
front. Stop the cut short of the
end line and finish it with a
hand saw or jig saw. Cut into the
end of each panel to remove the
waste, leaving a 38-in.-wide tab
at each front end (See Photo B).

© Drill two rows of holes for
adjustable shelf pins in each side
of the upper carcase. We used a
piece of perforated hardboard
(pegboard) for a drilling template
(See Photo C). Our plan called
for shelf pins made from }4-in.
doweling, so we drilled }4-in.-dia.
x 38-in.-deep holes. We spaced
the holes 1 in. apart on-center to
allow for maximum adjustability.
But if you do a little planning up
front, you can eliminate most of
the holes (and their “knock-down”
look) by planning your shelf
height and drilling only one or
two holes for each shelf pin. Use
a portable drill guide with a
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PHOTO E: Assembie the carcases for the upper and lower cabinets. Use pairs of bar or pipe

clamps and wood cauls to draw the panels together. Positioning the back panei in the back
panei recess serves as a heipfui reference for squaring the carcase.

PHOTO F: Attach the foot biocks to the comers of the piywood base with giue and screws.
Note the screw slots cut into the piatform for attaching the base to the iower cabinet carcase.

PHOTO G: Cut the pattern shapes in the base trim pieces. We used a jig saw. Wait untii
you've cut the miters before making the contour cuts so you can be sure each cutout shape
is centered and the correct distance from the ends of the trim piece.
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depth stop to ensure the holes
are perpendicular and the same
depth.

© Cut 14 x V4-in. rabbets in the
back edges of the sides, top and
bottom of each cabinet. This will
create }4-in.-deep recesses for
the back panels when the car-
cases are assembled. Use a
router with a 14-in.-dia. piloted
rabbet bit to make the cuts (See
Photo D). Since the rabbets can
run the full lengths of the parts,
a table saw with a dado-blade
set also could be used.

© Cut the back panel to size for
each cabinet from }4-in. plywood.

@ Tinish-sand the carcase
parts. Glue and clamp together
the carcases for the upper (See
Photo E) and lower cabinets.
Set the back panel in the recess
at the back of each cabinet (with-
out glue) to help square them
up. Also check for squareness by
measuring across the diagonals.
Adjust the clamps as necessary.
Use wood cauls to distribute the
clamping pressure evenly. After
the glue has cured, remove the
clamps, then tack the back
panels into the recesses with
1-in. wire nails.

BUILD THE BASE STRUCTURE
Unlike kitchen cabinets that are
attached permanently, movable
cupboards, cabinets and hutches
require some type of sturdy base
structure for support. For our
oak cabinets, we decided to build
a simple plywood platform sup-
ported by four square legs. The
structure is trimmed with pro-
filed red oak. And because wood
movement is an issue with solid-
wood cabinets like those shown
here, we cut screw slots in the
platform so the screws used to



don't have a driii bit small enough for the job). Set naiis with a naiiset.

attach the lower cabinet to the base structure can
move with the wood.

© Cut a piece of 14-in. construction-grade plywood
the same dimensions as the plywood bottom panel
for the lower cabinet (if all you have on hand is 34-in.
plywood, you may use that instead, but be sure to
subtract Y-in. from the height of the foot blocks that
attach to the platform). Cut four }4-in.-wide x 1-in.-
long screw slots, running front-to-back, about 4 in.
in from each corner of the bottom platform board.

© Cut four hardwood foot blocks, 114-in.-square x
4}4-in.-long. Apply glue, then drive a countersunk
wood screw through the platform and down into
each foot block (See Photo F).

@ The trim boards for the base feature an ogee
profile, cut with a router, along the top edges and
decorative cutouts on the bottom to create “feet” for
the base. They are mitered together at the front
corners. To make the trim pieces, rip-cut to 532 in.
wide a 34-in.-thick strip of red oak that’s at least
72 in. long.

PHOTO H: The trim pieces wrap around the base structure, adding decoration and “feet” to
the cabinets. Use 4d finish naiis and giue to attach the mitered trim pieces. Drii piiot hoies
for the nails {you can remove the head from a finish naii and chuck it inte your drill if you
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PHOTO i: Attach the base to the underside
of the lower cabinet with screws and wash-
ers. The screw slots in the platform ailow
the screws fo move as the wood moves.

Allen wrench for
driving threaded insert

PHOTO J: Leveier feet are attached to the foot biocks to protect the
fioor and to aiiow you to adjust the height of the cabinet to conform
to unevenness in the fioor.
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PHOTO K: The sides, front and back for each drawer can be cut from
a singie 8-ft.-long strip of ¥2-in. piywood. By cutting the groove for
the drawer bottom before cross-cutting the parts, you can ensure
that the groove wiii iine up on ali four parts.

€ On a router table, rout an ogee
profile along the top edge of the
workpiece, using a 34-in. ogee bit.

(B Cut the three base trim
pieces to length, mitering the
ends to form the front joints and
making square cuts on the back
ends of the side pieces. Make the
mitered cuts on a table saw,
using a miter gauge, or with a
miter box (hand or power).

(B Enlarge the Base pattern
from page 135 to size and trans-
fer it to the front of each trim
piece, starting 234 in. from each
end (reverse the pattern for the
right side of each cutout). Cut
out the shapes along the waste
sides of the lines with a jig saw
or scroll saw (See Photo ().
Sand or file the edges smooth.

@ Attach the trim to the base.
Apply glue to the front and side
edges of the plywood, the outside
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PHOTO L: The giued double-rabbet joints used to construct the
drawer boxes are strong enough that no additionai reinforcement is
needed. Do not use giue or fasteners to secure the drawer bottom,

which is inserted into the inside grooves prior to drawer assembiy.

faces of the foot blocks, and the
mitered corners of the trim. Use
4d finish nails to fasten the trim
to the foot blocks and the edges
of the plywood. Set the nails
below the surface of the wood
with a nailset (See Photo H).
Make sure the bottom edges of
the trim are flush with the bot-
toms of the foot blocks (the tops
of the trim pieces should extend
34 in. past the top of the plywood
platform).

ATTACH THE LOWER CABINET
TO THE BASE

(D Turn the lower cabinet car-
case upside-down and screw the
base structure to the carcase bot-
tom through the centers of the
slotted holes, using #8 x 1}4-in.
wood screws with washers (See
Photo I). Drill pilot holes into
the bottom of the lower cabinet.

€D Install foot leveler hardware
into the bottom of each foot

block. First, find the centerpoints
in the bottoms of the foot blocks
by using a miter square or a
straightedge to draw diagonal
lines connecting the corners. Drill
guide holes for the threaded
inserts, according to the manu-
facturer’s specifications. Then
insert the threaded inserts and
thread the leveler feet into the
inserts (See Photo J).

MAKE & HANG THE DRAWERS
The lower cabinet is fitted with
two large drawers for convenient
storage. If it better meets your
needs, you could replace the
drawers with shelves and cabinet
doors, as in the upper cabinet. To
save on materials cost, we made
the drawers out of plywood, then
attached a solid-oak drawer
front to each drawer.

D Rip-cut two 8-in.-wide strips
from an 8-ft.-long sheet of 14-in,
plywood to make the drawer



PHOTO M: Make 10° bevel cuts on all four sldes of each drawer front
face to create raised panels. Install a tall auxillary fence and clamp
a guide board onto the back of the panel high enough so it will ride
on top of the auxiliary fence as you feed the workplece into the blade.

sides, front and back (one strip is
enough material to make all four
parts for each drawer). Cut a 4
x l4an. dado in one face of each
strip, ¥ in. up from the bottom
edge. This will be the groove to
hold the drawer bottom. The
dado can be cut on a table saw or
a router table.

@ Cross-cut the drawer sides,
fronts and backs to length (See
Photo K).

(D On the ends of each of the
drawer sides, cut V4 x 4-in. rab-
bets on the inside faces for double-
rabbet joints.

@) Cut the drawer bottoms to
size from }4-in. plywood or hard-
board.

@ Glue and clamp the drawer
boxes together, with the bottoms
captured in (but not glued into)
their grooves (See Photo L).
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Auxiliary
/ fence

Featherboard

€M Hang the drawer boxes inside
the lower cabinet. Use two full-
extension, 14-in. metal drawer
slides for each drawer. Follow the
hardware manufacturer’s
instructions for positioning the
slides, and be sure to allow for
the 834 x 341%-in. drawer fronts
that will be attached to the
drawer boxes.

¢® Cut the drawer faces to size.
You'll need to glue up two strips
of oak if you don’t have any stock
that’s wider than 8 in.

¢ Cut a raised panel bevel into
each drawer front on the table
saw. Tilt the saw blade to 10°,
and set the cutting height to 2
in. Set the rip fence %16 in. away
from the blade (the tilt of the
blade should be facing away
from the rip fence). Make a bevel
cut along all four edges of each
drawer front. Using a feather-
board and a tall auxiliary fence,

PHOTO N: Attach the drawer fronts to the drawers with screws driven
through the front, inslde face of the drawer box and into the back
face of the raised-panel drawer front. Hang the drawer boxes first so
the drawer fronts will be perfectly positioned.

4

make a test cut into 34-in. scrap:
The top of the bevel cut should
form a square ledge about V16 in.
wide (roughly the thickness of
the saw blade), as shown in the
Drawer front diagram on page
135. Adjust the blade tilt or cut-
ting height as needed until the
profile of the cut is correct. Cut
all four edges of each drawer
front to create a raised center
panel (See Photo M).

€D Attach the drawer fronts to
the drawer boxes. First, hang the
drawer boxes in the lower cabi-
net. Then, position the drawer
fronts against the drawers and
adjust them until they are cen-
tered on the drawer openings
and there is a gap of about Vie to
18 in. between the drawer fronts.
Clamp the drawer fronts to the
drawer boxes. Attach the drawer
fronts by driving four #6 x 1-in.
round-head screws, with wash-
ers, through the inside faces of
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the drawer boxes and into the
backs of the drawer fronts (See

Photo N).

ATTACH THE CABINET TRIM
The bottom of the upper cabinet,
the top of the lower cabinet and
the front edges of the upper cabinet
shelves are trimmed with 34 x
%4-in. molding strips. We cut our
own trim using a 34-in. ogee bit,
but you eould purchase premilled
molding with a similar profile if
you don’t have a router table.

D Plane oak stock to a thick-
ness of 34 in. and square one
edge on your jointer. Prepare
enough stock to cut eight trim
pieces of the following lengths:
(2) 12 in.; (2) 18 in.; (4) 34 in.

PHOTO O: After the molding profile has been routed Into the edge of a wide, 34-In.-thick oak D Mount a 34-in. ogee bit into
board, rip-cut a 34-In.-wide strip of the molding on the table saw. Repeat the process to
make uppa-: much molding as y:u’ll need {ab‘;it 13 lineal feet for thl:z pto!ectp;s shown). This your router table and cut i
process is easier and safer than ripping the molding to width first and trying to feed narrow ogee proﬁ!¢ along the jointed
strips across a large cutter on the router table. edge of each piece of oak stock.
On your table saw, rip-cut a 34-
in.-wide strip from the profiled
edges of the stock (See Photo
O). Repeat this to make up as
much trim as you need.

¢ Miter-cut the molding to
length to fit around the bottom
edge of the upper cabinet and
the top edge of the lower cabinet.
Note that the molding on the
upper cabinet is installed with
the profile facing up, but on the
lower cabinet and the upper cab-
inet shelves the profile faces
down. Cut the adjustable shelves
to size (if you haven’t already).
Attach the molding with glue
and 1}4-in. wire nails. NoTe: To
allow for wood movement, attach
molding to the short sides of the
top of the bottom cabinet with
nails only—no glue. Set the nail-

PHOTO P: Make dowel jolnts at all the rail/stile joints on each cabinet door, then glue the heads. Make sure the trim pieces
joints and assemble the door frames. Position a bar or pipe ciamp beneath each rall location  are flush with the the top sur-
and use clamp pads to protect the wood. face of the cabinet part to which
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they’re being attached.

MAKE THE
UPPER CABINET DOORS
We built glass doors for the upper
cabinet to allow the cabinet to be
used for display purposes. The
doors consist of oak face frames
and 14-in. tempered glass panels.

€ Cut the door rails and stiles
to size from 34-in.-thick oak.

€D The rails are joined to the
stiles with butt joints reinforced
by dowels. Arrange the rails and
stiles for each door and mark the
locations of the rails onto the
stiles according to the Front ele-
vation drawing on page 135, Lay
out and drill holes for dowel
joints, using a doweling jig.

€ Assemble the door frames with
glue and clamps (See Photo P).
Check the diagonal measurements
and adjust the clamps as needed
to bring the frames into square.

€D Rabbet the inside back edges
of the door frames to accept the
glass panels (See Photo Q). Use
a Va-in. piloted rabbet bit to cut
}a-in.-wide x 19-in.-deep rabbets
all around both openings in each
door. Scribe the corners of the
rabbet recesses with a straight-
edge and utility knife, and chisel out
the corners until they're square.

(33] Lay out and cut mortises for
20-in. butt hinges on each door.
We used three brass butt hinges
per door. The hinges are spaced 2
in. up from the bottom and 2 in.
down from the top. The middle
hinge is centered between the
top and bottom hinges. Trace
around a hinge leaf on the door
stiles to make cutting lines for
the mortises. Before chiseling
out the mortises, score along the
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PHOTO Q: Rout a ¥4 » 34-in.-deep rabbet recess around the perlmeter of each opening in the
upper cablnet doors. Use a 34-in. piloted rabbet bit {See page 137) to make the cuts. Square
off the rounded corners left hy the router bit, using a sharp chisel. To keep the wood from
tearlng, score along the chisei lines with a sharp knife before squaring the corners.

PHOTO R: Chisel mortises for the hinges into the Inside faces of the outer door stiles and
Into the front edges of the cabinet sldes. Use one of the jeaves from the 212-In. butt hinges
as a template for tracing the cutting lines for the mortises.
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= ““Crown molding
miter jig

PHOTO S: Miter-cut the ends of the front crown molding strip and the
front end of each side strip at 45° to make the crown inoiding assem-
bly that is attached to the top of the upper cablnet. We used a simple
crown molding miter jig to set up the cuts on our power miter saw.

PHOTO T: Attach the crown frame to the top of the cabinet with
screws and washers. The screw slots in the tops of the scrap wood
backer frame allow for cross-grain expansion and contraction of the
solid wood top.
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edge of the cutting lines to keep the wood from
splintering. Use a sharp wood chisel (the same
width as the mortise, if possible) to cut out each
mortise to a depth equal to the thickness of the
hinge leaf (See Photo R).

€D Position each cabinet door in the door opening,
making sure the outside edge of each door is flush
with the edge of the cabinet. Mark the locations of
the hinge mortises on the cabinet, then remove the
doors. Lay out and cut hinge mortises at the correct
locations in the front edge of each cabinet side. Do
not hang the cabinet doors yet.

ATTACH THE CROWN MOLDING
We framed the top of the upper cabinet with crown
molding for a nice decorative touch. Although it’s
possible to make crown molding yourself, using a
shaper or molding cutters in the table saw, we pur-
chased premilled, 3%6-in. red oak crown molding. If
you’ve never tried to make miter joints with crown
molding before, you may want to pick up some
inexpensive pine or mahogany molding to practice
your cutting skills before you cut into the oak
stock. To simplify the process, we built a frame the
same dimensions as the top of the cabinet, using
scrap wood (we used 1 x 2-in. pine). Then, we
attached the crown molding to the frame and
mounted the assembly to the top of the cabinet.
The main advantage to this method is that you can
build the scrap frame so the corners are precisely
square (no matter how careful you've been with the
cabinet assembly, it’s likely that the carcase is
slightly out of square by this point, which will
throw off the miter angles for the crown molding).

€D Mitered joints on crown molding require tricky
compound angles. We built a simple jig for our
power miter saw and used it to accurately cut the
corners of the molding (See Photo S). To build the
Jjig, cut a wide board (10 in. or so) and a narrow
board (2 in. or so) to about 1 fi. in length, and butt-
join them together into an “L” shape. Be very care-
ful that the narrow board (the fence of the jig) is
perpendicular to the wider board. Set a piece of
the crown molding into the jig so one of the flared
edges on the back side of the molding is flush
against the fence of the jig, and the other flared
edge is flush against the surface of the wider board.
Slide a narrow strip of scrap up to the leading edge
of the crown molding as it rests on the wide jig
board. Be careful not to dislodge the crown molding.



Mark the position of the narrow
strip, then fasten it to the wide
jig board with screws. To make a
45° miter cut, simply set your
crown molding into the jig as
shown, swivel your miter saw to
45° and make the cut. Be sure to
use the inside dimensions of the
crown molding when measuring.

€D Attach the crown molding to
the scrap wood frame with glue
and 4d finish nails driven into
pilot holes. Drive a finish nail
into each miter joint to lock the
joint together. Set all the nails
below the surface with a nailset.

€D Drill screw slots in the mold-
ing frame to attach it to the cabi-
net top the same way the base is
attached to the lower cabinet.
Attach the crown molding assem-
bly to the top of the cabinet,
using #8 x 1}4-in. wood screws
with washers (See Photo T).

APPLY FINISHING TOUCHES
€D Rip-cut scraps of your red oak
stock into ¥4 x 3%-in. strips to
make the glass retainer strips
(you'll need about 22 lineal ft.).

€D Fill all nail holes with stain-
able wood putty, then finish-sand
all wood parts to 180-grit, easing
any sharp edges as you work.
Wipe the surfaces clean with a
tack cloth, then apply your finish
(we used medium walnut stain
and tung oil).

(D Set the glass panels into the
recesses in the cabinet doors,
then attach the retainer strips
on the inside of each recess,
using 1-in. wire nails, to hold the
panels in place (See Photo U).
Install the door hinges, pulls and
catches. Screw the lower cabinet to
the upper cabinet (See Photo V).
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PHOTO U: Set the glass panels In place In the doors and secure them with 34 » 38-in. oak
retainer strips. Use 1-In. wire brads driven into pllot holes to fasten the strips to the inside
edges of the rabbet grooves in the door frames.

PHOTO V: Screw the upper and lower cabinets together. Lay the cabinets down so their backs
are flush. Center the upper cabinet on the lower cabinet, side to slde, and hold them tightly
together. Drll countersink holes for the screws (a tapered countersink hole will allow the
screws to draw the parts together tightly).
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Magazine Rack

Conﬁne the clutter of reading materials into one neat package
with this compact and highly attractive magazine rack.
Built from solid cherry, this rack design accomplishes an airy,
modern feeling without sacrificing the look of fine furniture. And
with careful cutting, you can build it from only two cherry boards.
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Vital Statistics: Magazine Rack

TYPE: Magazine rack

OVERALL SIZE: 12W by 14H by 12D
MATERIAL: Cherry

JOINERY: Hidden dowel joints

CONSTRUCTION DETAILS:
- Generously spaced slats for contemporary appearance

- Smooth handle profile for comfortable carrying
- Divided compartment promotes organization
- Makes efficient use of materials

FINISHING OPTIONS: Brush on a clear topcoat such as Danish
oil (shown). Could leave unfinished to allow tannins in the cherry
wood to react with the air and darken the wood naturally.

Building time Tools you'll use Shopping list

'7 PREPARING STOCK + Jointer (] (1) ¥4 % 4+ in. X & ft.
1-2 hour . Table saw cherry board
[ (1) %x4in. x & ft.
%} LAYOUT " Planer cherry board
&4 hours - Router with piloted 1/8-in. [ Veln~dia. hardwood
roundover bit i
CUTTING PARTS dpseiing
‘S 3.5 hours * Metal rule [] Wood glue
* 18-In. or longer bar or pipe [] Finishing materials
ASSEMBLY dain
ps (6)
1-2 hours
- Jig saw, band saw or scroll saw
_ﬁ FINISHING - Miter saw (power or hand)
—= 1-2 hours
* Portable drill guide
TOTAL: 8-15 hours - Doweling jig
+ Metal dowel points
* Mallet
* Drill/ driver
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Magazine Rack

—

4" holes, /2" deep

14" x 12" dowels

Magazine Rack Cutting List

Part No. Size Materiai
A. Sides 2 34x12x14in. Cherry
B. Slats/handle 10 12x 132 x11in. !
C. Bottom 1 1£x9x1lin. o
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Magazine

Rack: Step-by-step

CuT THE PARTS TO SIZE
The parts for this magazine rack
can all be cut from two 8-ft.-long
cherry boards. We edge-glued
three strips of 34-in.(after plan-
ing) cherry to make the side
panels. The }2-in.-thick bottom
panel is also made from edge-
glued cherry.

@ Plane an 8-ft.-long, 44 cherry
board that’s at least 4V4 in. wide
to 34 in. thick. Joint one edge of
the board, then rip-cut it to 418
in. wide (4V16 in. is okay). Cross-
cut six 15-in.-long sections, and
edge-glue them into two panels
that are roughly 12 x 15 in. (See
Photo A). For a good glue joint,
joint both edges of the middle
board in each glue-up.

© Plane a 34 x 4 in. x 8 ft. board
down to 12 in. thick. Rip-cut a
3-ft.-long section from one end of
the board, joint one edge, then
rip-cut to 318 in. wide. Cut the
board into three 12-in.-long sec-
tions. Arrange the boards into a
panel roughly 9 x 12 in. (joint
both edges of the middle board)
and glue up the panel to make
the bottom of the magazine rack.

© On the remaining 5-ft. section
of 14-in. stock, joint one edge,
then rip-cut the jointed side to
1} in. wide. Rip-cut the waste
strip to 114 in. wide as well,
making sure to run the freshly
cut edge against your table saw
fence. Install a 1%-in.-radius
roundover bit in your router and
ease all the edges of both strips.
Reserve the strips to cut the
rails and the handle.
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PHOTO A: Edge-glue panels for the sides and the bottom. As you tighten the clamps, the glue
will cause the joints to slide out of alignment, so adjust them as well as you can to keep them
lined up. Be sure to use clamping pads to protect the wood.

PHOTO B: Drlll small locater holes through the side template, at the centerpolnts shown for
each dowel location. Use scrap plywood underneath to prevent drill bit tear-out.

CUT THE PARTS TO SHAPE
© Enlarge the Grid Drawing on
page 149 to full size by photo-
copying or by drawing a grid to
scale and plotting out the pat-
tern using the drawing as a ref-
erence. Secure the full-size
drawing to a piece of V4-in.-thick
hardboard or plywood (we used

spray adhesive). Cut out the
shape along the lines with a
band saw, scroll saw or jig saw to
create a template. Smooth the
sawn edges.

© Place the template on a piece
of scrap plywood to serve as a
drilling backup board. Drill



small holes (about the diameter
of your awl or centerpunch)
through the template at the
dowel hole centerpoints shown
on the Grid Drawing (See
Photo B).

© Cross-cut one end of each
glued-up panel for the sides so
the end is straight and square to
the sides of the panel. Lay the
template on each glued-up panel
with its bottom edge flush with
the squared end. Trace around
the template to transfer the cut-
ting shape. Use an awl or center-
punch to mark the dowel-hole
centers through the locator holes
in the template (See Photo C).

@ Cut out the shapes of the
sides using a jig saw, band saw
or scroll saw. Cut carefully along
the waste sides of the lines (See
Photo D). Sand the edges
smooth.

© Drill Y4-in.-dia. x V6-in.-deep
dowel holes at the dowel-hole
centers marked on each side
panel. Use a portable drill guide
and a bit stop (See Photo E).

© Cross-cut the strips of 12 x
1%% in. stock into 10, 11-in.-long
strips (See Photo F) to make
the nine rails and the handle. We
used a power miter saw with a
stopblock set at 11 in. to speed
up the cutting and ensure uni-
form lengths.

0 Choose one piece for the han-
dle and draw a contour line for
making the handle cutout. The
arched cutout starts 212 in. from
each end and is 34 high at the
center (See Detail Drawing, page
149). Cut out the arc along the
contour line and smooth the cut
with a sander or file.
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PHOTO C: Center the template on each side panel and outline the shape. Poke an awl or
centerpunch through the template holes to mark centerpoints for the dowel holes.

PHOTO D: Cut out the end shapes. We used a jlg saw, but you could use a band saw or scroll
saw Instead. Cut along the waste sldes of the cutting lines, then smooth the cuts with a flle
or by sanding with medlum-grit sandpaper.
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PHOTO E: Drill ¥2-in-deep dowel holes at the PHOTO F: Clamp a stopblock to the fence of
dowel hole centers you marked on each of a power miter saw, 11 in. from the edge of the
the two sides with the hardboard template. blade, to make uniform cross-cuts when cut-
Use a drill guide to ensure stralght holes. ting the rails and handle pieces to length.

Mﬁ ot
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PHOTO G: Use a doweling jig to drill centered ~ PHOTO H: Glue the dowels In the ends of the handle, the slats, and the bottom into the cor-

ASSEMBLE THE MAGAZINE RACK
Assembling the magazine rack
can get tricky, since it involves 46
dowel pins (and 92 dowel holes).
On the plus side, the scale of the
project makes it easy to handle,
so assembling the rack before the
glue sets should be no problem.

D Start with the bottom panel
and drill three V4-in.-dia. x 1¥i6-
in.-deep dowel holes in each end.
The holes should align with the
dowel holes you drilled into the
bottoms of the side panels, using
the template. To ensure that the
holes do align, insert metal dowel
points into the holes in the side
panels, set the bottom panel in the
correct position against the side
pancl, and press the two work-
pieces together. The pointed spur
at the end of each dowel point will
make a clear centerpoint for a

dowel holes in the ends of the rails and responding dowel holes In one slde panel. Then immediately glue dowels into the other end
handle. Clamp ralls together edge-to-edge panel and set it onto the upright ends of the parts. Align the dowels into thelr holes and

to provide more surface area for the jig. press the assembly together.
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corresponding dowel hole in the
end of the bottom panel. Use a
drill press or a drilling guide to
bore the dowel holes. If you use a
drilling guide, sandwich each work-
piece between scrap boards to
provide more support for the guide.

@® Drill two V4-in.-dia. x 1¥46-in.-
deep dowel holes in the end of
each slat and in each end of the
handle. Use a doweling jig to cen-
ter the holes. Clamp a few parts
at a time into your bench vise,
aligning the ends straight across,
This provides more bearing sur-
face for the jig (See Photo G).

® Sand all the parts to 220-grit.
Ease all sharp edges except for
the ends of the rails and handles.

@ Apply glue and lightly tap

14 x 1¥4-in. lengths of hardwood
doweling into the dowel holes in
one end of each cross member (the
slats, the bottom and the handle).

@ Lay one side of the magazine
rack on a worksurface so the
dowel holes are facing up. Glue
the joints and insert the cross
members (See Photo H).

(D Immediately glue and tap
dowels into the holes in the other
side panel. Then lay that panel
on top of the exposed ends of the
cross members, aligning the dow-
els with the corresponding dowel
holes. Once the dowels are
aligned, seat them by pressing
against the cross members.
Clamp the project across its ends,
using cauls to spread the clamp-
ing pressure (See Photo I).

¢ Touch up any rough surfaces
or edges with 220-grit sandpaper.
Apply the finish. We brushed on
three coats of clear, Danish oil
(See Photo J).
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PHOTO |: Clamp up the rack assembly, using wood cauls to distribute pressure evenly. Use
three pairs of bar or pipe clamps.

PHOTO J: Because of all the flat, narrow surfaces that are easy to access, a brush-on finish is a
good cholce for thls magazine rack. We used three coats of Danish oll for an even, satiny finlsh.
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Tuck remote controls and reading materials away neatly in this compact night stand
project. Our simple design makes use of a variety of building materials including
solid maple, maple and birch plywoods and melamine-covered particleboard. Most
noticeable however, is the curly maple veneer that spruces up the tabletop and drawer
face to create decorative flair. Although it’s designed to be used as a night stand, this
project could suit a variety of other purposes, such as an end table or telephone table.
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Vital Statistics: Night Stand

TYPE: Night stand

OVERALL SIZE: 18D by 20W by 26H
MATERIAL: Solld maple, maple (or birch) plywood,
melamine plywood

JOINERY: Butt joints reinforced with biscuits, nails or screws;
dado and miter joints

CONSTRUCTION DETAILS:
- Tabletop and drawer face are covered with maple veneer and
edge-banding

- Curved sides, front edges and top

- Drawer outfitted with full-extension metal drawer slides that allow
complete access to drawer contents

- Cabinet has a finlshed back so it can stand in the middle of a room

FINISHING OPTIONS: Three coats of polyurethane varnish,
Danish oll or tung oil

Building time Shopping list

Tools you’'ll use

71 PREPARING STOCK - Jolnter [ (1) 34 in. X 2 ft. X 2 .
2-3 hours melamine particleboard
* Planer (melamine on one side)
ﬁ) LAYOUT - Jig saw or band saw [ (1) 34 in. x 2 ft. X 4 ft.
2-3 houts - Oscillating spindle sander or maple.plw god
drum sander on the drill press [ (1) Y2 in. x 2 ft. x 2 f1.
CUTTING PARTS birch plywood
4:% hows e 1 (1) Va in. x 2 ft. x 2 ft.
o * Router with 1/4-in. straight bit, birch plywood
4-5 hours 1/2-in. flush-trimming bit, 1/2-In. [J (1) Ys2 in. x 2 ft. x 2 ft.
Sotsovet bit maple veneer
-ﬁ FINISHING N — [ (3) %4 X 4 in. x 8 f%. maple
—= 1-2 hours [] #8& flathead wood screws
« Power miter saw (1-, 1Va=in.); 1 in. brads
TOTAL: 10-15 hours - Drill/driver (] Wood glue
- Hand plane [ | #20 biscuits
NI RE o wipe clampa, Cocliins [ (2)12in. full-extension
. drawer slides
wood screw clamps, spring
clamps [ 1 (1) 1x1in. wood knob
[] Finishing materials
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Night o ’
Stand —

#8 x11/4" flathead
wood screws

1"-square
wooden knob

#8& x 1" flathead
" wood screws

(drawer member)

1/4"-wide x 1/4"-deep 1" brads, typ.

dado groove for

back, stopped 21/2"

from bottom of side
12"-long x 1/2"-wide

—___ full extension
drawer slide
(cabinet member)
#20 biscuits, typ.

Night Stand Cutting List

Part No. Size Material Part No. Size Material

A. Sides 2 34x15ex25V4in.  Maple K. Top veneer 1 152 x 812 x 19} in. Maple

B. Bottom 1 34x15Y¥8x17in. Maple plywood L. Drawersides 2 1£x134x12in.  Birch plywood

C. Top supports 2 34x3x171in. Y M. Drawer front,2 14 x 134 x 15 in. i

D. Shelf 1 34x11%x 17in. " back

E. Back 1 Vax 1704 x 22V in. g N. gft:ef 1 1ax12x16in. *

F. Top core 1 34x15% x 18}2in. Melamine = 7 -

G. Top edging 2 13416 x %4 x 1738 in. Maple 0. t];)rgmrer 1 34x 2% x1658in. Melamine
(sides) gfe oe

H. Top edging 1 1346 x %4 x 20 in. n P. Drawer 1 142 x3x 17 in. Maple
(back) face veneer

I. Topedging 1 1346 x 158 x 20 in. " Q. Drawer face 2 18x 1316 x 3 in. Maple
(front) edging (cnds)

J. Edging 6 MxUBx1TVain. i
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1"-square 112" roundovers, top #8 x 11/4" flathead
wooden knob and bottom, typ. Vg —y wood screws, to
C~ attach top ‘A

FRONT VIEW SIDE SECTION VIEW

191/4"

5"

Grid squares are 1" x 1"

} 3*@1
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Night Stand:

Step-by-step

MAKE THE SIDES
@ Edge-glue panels to make the sides. First,
surface-plane the 44 maple stock you plan to use
for the side panels to 34 in. thick and joint the
edges. Since the side panels are 1514 in. wide, we
used four 4-in.-wide boards per side panel. Cross-
cut the boards to 26 in. long. Glue up each side
panel with bar or pipe clamps, alternating the
clamps above and below the panels to distribute
clamping pressure evenly. After the glue dries,
scrape and sand the panels smooth, then cut them
to final size.

@ Lay out the curved shapes on the front and
bottom edges of one side, using the grid drawings
on page 157 as guides. Make the cutouts with a jig
saw or band saw, then use the side as a template to
trace cutting lines onto the other side (See Photo A).

@ Clamp the two sides together and gang-sand
them to the layout lines, using an oscillating spin-
dle sander (See Photo B). Tip: If you don’t have
access to a spindle sander, you can still make iden-
tical curves in the sides. Sand one side panel
smooth with a drum sander or by hand-sanding.
Then, clamp the two sides together and use a flush-
trimming bit in your router to duplicate the curves
of the sanded side onto the other unsanded side.

O Rout a Va-in.-wide by V4-in.-deep dado for the
back panel along the inside face of each side panel.
Locate the dado 12 in. in from the back edge of each
side, and stop the groove 232 in. from the bottom.
Use a router with a ¥-in. straight bit, and clamp a
straightedge to the side panel to guide the router
as you make the cuts (See Photo C). Make a
mark on the straightedge or clamp on a stopblock
to ensure the dado stops at the 214-in. point.

ASSEMBLE THE CARCASE
@ Cut the bottom, top supports and shelf to size
from maple plywood.

© Resaw strips of ¥s-in.-thick edging from 44
maple stock that’s at least 1714 in. long. Before
resawing, joint one edge of the maple stock, then
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PHOTO A: Lay out curves on the sides, and cut them out with a jig
saw or a band saw.

PHOTOD B: To smooth the profiles on the sides (and to make them
Identical), we clamped the sides together and gang-sanded them on
an oscillating spindle sander.

Straight bit

PHOTO C: Rout ¥4 x % in. dadoes along the Inside faces of the sides,
¥ in. in from the back edges, using a %-in. straight bit (See inset
photo). Stop the cuts 212 in. from the bottom edges of the sides.




PHOTO D: Resaw s-in.-thick edging strips from 44 maple stock,
using a table saw or band saw. Joint the cut edge of the board flat
before you rip each edging strip.

plane the top and bottom faces until it’s 7 in.
thick. Resaw six strips of edging, jointing the cut
edge of the board after you rip each strip of edging
(See Photo D). This will give you enough edging
for the front edge of the front top support, drawer
face top and bottom, the front edge of the shelf, and
the front and back edges of the bottom.

@ Glue edging strips to the front and back edges
of the bottom, the front edge of the shelf, and the
front edge of a top support. Spread glue along the
jointed face of the edging and the mating plywood
edge. Use four bar or pipe clamps to clamp the edg-
ing on the panel, spacing the clamps evenly along
the length of the glue joint. Insert long wood cauls
between the jaws of the clamps and the edging to
distribute clamping pressure evenly. As you tighten
the clamps, you'll need to readjust the edging, if it
shifts, to make sure it overhangs evenly all around.

© Trim the top and bottom of the edging strips
flush with the faces of the panels (See Photo E).
Do the trimming on a router table using a Ve-in.-
dia. flush-trimming bit. Set the router table fence
flush with the bearing on the bit to make the trim
cuts, and clamp a featherboard to the table to keep
the workpieces held tightly against the fence. Trim
the edging flush with the ends of each workpiece
using a fine-toothed back saw.
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trimming bit

PHOTO E: Trim the 1-in.-thick edging flush with the plywoed on the
shelf, bottom, and front top support using a plioted flush-trimming
bit (See inset photo). Secure the workpieces with a featherboard.

© Rout a ¥ x V4-in. dado across the top face of the
bottom panel for the back. Position the dado 12 in.
in from the back edge of the bottom panel, and cut
the groove with a router and a }4-in. straight bit.

(M Lay out and cut #20 biscuit joints in all the
parts to join the top stretchers, shelf and bottom to
the side panels. Use one biscuit in the end of each
top support and three biscuits per end for the bot-
tom and shelf joints. Center the biscuits on the
thickness of the supports, shelf and bottom, and
use a straightedge to guide the biscuit joiner when
cutting slots in the side panels (See Photo F).
NoTE: Locate the joints for the back top support so
the back edge of the support is flush with the front
edge of the back-panel dadoes in the side panels.

(0 Cut the back panel to size from V4-in.-thick ply-
wood. Finish-sand both faces, as well as the rest of
the parts.

(P) Assemble the carcase. Spread glue along the
edges of the top supports, shelf and bottom and
into the biscuit slots. Spread glue into the biscuit
slots in the side panels. Clamp the carcase parts
together, making sure the parts are properly
aligned (See Photo G).

(B Before the glue sets in the carcase assembly,
slide the back panel (without glue) into the dadoes
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PHOTO F: Cut biscuit slots in the sldes and In the ends of the bottom,
top stretchers, and shelf for assembling the carcase. Clamp a ply-
wood straightedge to the slde panels to help align the base of the
biscuit joiner when cutting blscuit slots In the side panels.

PHOTO G: After glulng and clamping the carcase together, slide the

back into the side panel and bottom grooves. Loosen the clamps a bit
and adjust the carcase as necessary to square it up so the top edge
of the back Is flush with the top edge of the rear top stretcher. Then
re-tighten the clamps and nail the back to the rear top support with
three or four 1-in. brads. No glue should be used with the back panel.
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in the side panels and bottom. If the dadoes are
exactly ¥4 in. deep and the back panel is cut
squarely, you should be able to slide the back in
from the top and square the cabinet up by flushing
the top edge of the back with the top edge of the
rear top support. Make any adjustments necessary
to square the carcase by adjusting the clamps.
Attach the back to the top back stretcher with
three or four evenly-spaced 1-in. brads. Set the
brads below the surface with a nailset and fill the
holes with wood putty.

APPLY THE TABLETOP VENEER
When you apply veneer to any wood surface, the
opposite surface must be veneered also, to keep the
panel from warping. On the tabletop and drawer
face in this project, we're using particleboard
covered on one side with melamine. We'll apply the
veneer to the unfinished side of the particleboard,
so the melamine will be opposite the veneer.

(D Cut the tabletop to size from melamine stock.

@ Select the veneer sheets you'll use for the
tabletop. We used curly maple veneer for extra
visual interest. Chances are you won't find a
gingle 16-in.-wide sheet, so you’ll need to join two
narrower pieces of veneer together as we show
here. If you have two consecutively-cut sheets from
a flitch (a pile of veneers stacked in the order they
were sliced from the log), the grain on one piece
will mirror the grain pattern on the other piece.
Arrange the two pieces so that the grain matches
along the joint between the veneer sheets (called
book-matching). If you have one long sheet of
veneer, cut two 20-in. sections with similar grain
pattern and lay them side-by-side in different
configurations to determine which arrangement
looks most pleasing.

(D Cut the adjoining edges of the veneer sheets.
Each veneer sheet needs to have a straight and
square edge so the seam between the sheets will be
as tight and unnoticeable as possible. Here are two
methods for trimming the veneer joint:

Method 1: With the sheets lying side-by-side, flip
one sheet over on top of the other, as if you're
closing a book. Align the edges and clamp them
between two sheets of plywood or particleboard,
leaving the edges that will join together protruding
slightly. Lay a jointing plane or jack plane on its



side, with the sole of the plane against the edges of
the plywood. Run the plane along the veneer edges,
trimming them until they are jointed straight and
even. TIP: Be cautious on the first couple of passes.
If the veneer grain starts tearing out, try planing
from the other direction. If the edge is grossly
uneven, unclamp the plywood and back off the
veneer overhang so only a little protrudes. Then
reclamp and plane the veneer edge in two stages to
avoid cracking the loose, flapping sheets.

Method 2: Clamp the veneer sheets between
smooth-edged sheet goods (like medium-density
fiberboard or high-quality hardwood plywood). Set
a router with a flush-cutting bit on the stack and
run the pilot bearing along the lower board’s edge
to joint the edges of the veneers.

€D Unclamp the setup and lay the vencers side-by-
side with the jointed edges together and the grain
and figure matched up to your satisfaction. On the
top face of the veneer, place a short strip of low-
adhesion masking tape across the joint at each end
and another strip in the middle. If you stretch the
tape slightly as you lay it down, it'll pull the joint
tight. Then, run a long strip of tape down the
length of the joint (See Photo H). A second option
for securing the veneer together is to use veneer
tape (See Tip, below).

( Glue the maple veneer to the tabletop panel.
Apply regular wood glue to the particleboard side
of the tabletop core panel (Do not apply glue to the
veneer, or it’ll immediately curl up into a roll). We
used a glue bottle with dispenser rollers, but a
foam paint roller or even a finely-notched trowel
would also work to spread the glue. Completely
cover the panel surface with a thin, even coating of
glue (See Photo I).

¢ i i

LAl ; | Qsl veneer tape}

: -1 r tape, available from most

er suppliers, is easier to remove
ﬂl‘hﬁt’s been clamped urﬁlar
nndltpeelsnghtoffuﬂtha
cabinef v strips of masking taqe to

~ hold the rwhlla you place std]!s of
an seam. Then remove the mask-

-l t:'pﬁan ‘mm-stﬁnd veneer tape alungunq
the
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PHOTO H: Tape the jointed edges of the veneer together. Use short
strips of tape to hoid the joint tight. Then iay a strip down the entire
iength of the seam.

PHOTO i: Appiy an even, iight coat of giue to the unfinished particle-
board face of the meiamine board. Because the glue sets up quickiy,
have the veneer and your veneer press ciose at hand.

PHOTO J: Clamp the veneer to the giuved-up panei in a homemade
caui-and-particieboard piate veneer press. Ailow a few minutes for
the giue to squeeze out, then check to see if the clamps need tight-
ening again. Let the giue dry for at ieast four hours before you
remove the veneered panei from the press.
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PHOTO K: Trim overhanging veneer with a router and a flush-trimming
bit so the edges are fiush with the tabietop.

(D Position and clamp the veneer in place. Lay the
veneer on top of the core panel with the tape facing
up and immediately clamp the veneer to the core
between two pieces of plywood or particleboard.
The sheet goods will act as a veneer press, apply-
ing even pressure over the whole veneer surface.
Use wood cauls across the setup to distribute
clamping pressure (See Photo J). T1p: Since glue
dries quickly, it pays to have the press ready and
everything close at at hand before you spread the
glue. It’s also a good idea to slip a sheet of waxed
paper between the veneer and the top plate of the
veneer press; glue squeeze-out will occur through
the wood grain of the veneer, which can bond the
veneer to the top plate. Leave the veneered panel in
the press for at least four hours if using yellow or
white glue—overnight is best.

€ Trim the veneer flush with the edges of the
tabletop core panel. First remove the veneered
tabletop from the press and use a router with a

flush-cutting bit to trim off the overhanging veneer
on all the tabletop edges (See Photo K).

APPLY THE TABLETOP EDGING
@) Cut the tabletop edging to size from solid-maple
stock. Cut 45° miters on the ends of the four edging
pieces with a power miter saw or a table saw and
miter gauge.
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PHOTO L: Giue and ciamp the edging to the tabietop, using #20 bis-
cuits to keep the parts aiigned. Match up the miters. Note; The fong
miters on the wider front edging will protrude past the sides.

¢D Lay out and cut biscuit joints for #20 biscuits, to
help align the edging with the top surface of the
tabletop. Apply glue to the edging and miters, and
into the biscuit slots. Clamp the edging to the
tabletop with bar or pipe clamps (See Photo L).
Clean up squeeze-out with a wet rag.

@B Transfer the grid drawing for the tabletop front
edge profile (page 157) to the tabletop panel and use
it as a guide for laying out the front edge profile.
Cut along the curved layout line with a jig saw or
band saw, and sand the sawn edges smooth. Then,
use a router with a 1¢-in.-radius roundover bit to
roundover the top and bottom edges of all edging
strips (See Front and Side Section Views, page 157).
Finish-sand the curved edges and the top face just
enough to level the surface and smooth the grain,
being careful not to sand through the veneer.

MAKE & INSTALL THE DRAWER
@}Cut the drawer sides, front and back to size
from 1%-in. plywood. Assemble the drawer parts
with glue and 1 in. brads so the drawer front and
back butt against the drawer sides at the corner
joints, Cut the plywood drawer bottom to size. Sand
all drawer surfaces smooth, then use glue and 1-in.
brads to attach the drawer bottom to the drawer.
Use the drawer bottom to square the drawer box
before you fasten the bottom in place.



PHOTO M: Ciamp the drawer face in position on the drawer front.
Driii countersunk piiot hoies and drive two 1-in. fiathead wood
screws to join the parts.

¢ Cut the drawer face core an inch or so larger
than the final dimensions given in the Cutting List.
Select a sheet of veneer for the drawer face and cut
it oversize as well. Glue the drawer face veneer to
the drawer face core on the particleboard side,
using a smaller veneer press and the veneer gluing
methods you used for the tabletop.

@) Cut the drawer face to finished size. Rip-cut
and cross-cut 18-in.-thick edging pieces for the
drawer face ends. Glue and clamp the end edging
in place. When the glue dries, remove the clamps
and trim the edging flush with the drawer face
edges. Glue and clamp the top and bottom edging
pieces you cut earlier to the drawer face, and trim
the edging flush when the glue dries.

@) Finish-sand the drawer face. Tack it into place
on the drawer box (See Photo M). Allow even
overhangs at the ends of the drawer face. The top
of the drawer face should sit Vi6 in. below the tops
of the carcase side panels and the bottom edge of
the drawer face, minus the edging, should be flush
with the bottom of the drawer box.

¢ Hang the drawer at the top of the night stand
opening, following the manufacturer’s instructions
for attaching the metal drawer slides (See Photo
N). We used two 12-in. full-extension drawer slides.
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PHOTO N: instaii the full-extension metai drawer siides and hang the
drawer in the cabinet carcase. Be sure there is an even overhang
between the drawer face and the cabinet carcase.

FINISHING TOUCHES
€D Finish-sand any remaining rough spots and
ease all sharp edges. Remove the drawer hardware.

€ Apply the finish of your choice to all parts. We
used three coats of clear polyurethane varnish to
enhance the natural color of the maple.

€D Reinstall the drawer slides and fasten the
wooden drawer knob in place. Center the knob on
the drawer face and attach it, screwing through the
drawer front.

€) Attach the tabletop. Position the tabletop on
the carcase so that the back is even with the car-
case back panel and the sides and front overhang
evenly. Attach the tabletop to the carcase with

#8 x 1V4-in. flathead screws, screwing up through
countersunk pilot holes in the top supports and
into the tabletop.
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Wall-hung Coatrack

ang coats in style on this Arts-and-Crafts-inspired wall-

mounted coatrack. The flat top even provides a place for
gloves or keys. We built this rack from red oak, but you could
use quartersawn white oak to make the project even more
authentically Arts-and-Crafts.
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Wall-hung Coatrack

Vital Statistics Shopping List

TYPE: Coatrack [ (1) 1 x10 in. x 6 ft. red oak
OVERALL SIZE: 32L by 1034H by 8D [ (1) 1 X 6 in. x 6 ft. red oak
MATERIAL: Red oak [ (4) Coat hooks

JOINERY: Butt joints reinforced with glue and
SCrews

3 = w
CONSTRUCTION DETAILS: [] ®/e-in.-dia. oak wood plugs
- Decorative end profiles duplicated using a [] #8 x 2-in. brass screws, finish washers,
full-size pattern wall anchors (if necessary)

- Screwheads concealed with 3s-in.-dia. oak plugs [1 Wood glue
FINISH: Stain and varnish [] Finishing materials
BUILDING TIME: 3-4 hours

[ ] #& x 1/2-in. flathead wood screws

Wall-hung Coatrack: Step-by-step

LAY OUT THE PARTS
€ Crosscut a 32-in. board from the
oak 1 x 10, and rip the board to 8
in. wide to form the coatrack top.

© Make the coatrack ends:
Crosscut a 21-in. board from the
oak 1 x 10 then rip it to 7 in.
wide. Crosscut this workpiece to
make the coatrack end pieces.

© Crosscut a 28%-in. workpiece
from the oak 1 x 6, and rip the
board to 5 in. wide, forming the
coatrack back.

© Draw the back profile: Make a
mark 1414 in. along one edge of
the back workpiece to locate the
widest point of the back profile.
Refer to the Back Layout draw-
ing, page 166, to draw the two

tapering lines from this point out  pHOTO A: Lay out the tapered profiie on the back panel with a straightedge, and use a fuii-
to the ends of the back panel. size paper or cardboard tempiate as a guide for drawing the curved end profiies.
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Wall-hung
Coatrack

Y

N

1/2" brass
flathead wood
&crews covered
with plugs
Attach to wall using
suitable wall anchors &

_ /'/_—7 3" brass screws with
oy finish washers

] 281/2" !

BACK LAYOUT
Lt i T
10”
Wall-hung Coatrack Cutting List
Part No.  Size Materiai T 1" squares
A. Top 1 %4 % 8 x 32 in. Red oak
B. Ends 2 34 x T x101n. " END LAYOUT
C. Back 1 34 x b x 28%% in. g
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PHOTO B: Fasten the coatrack ends to the back with giue and flathead wood screws driven into counterbored piiot hoies. Ciamp the parts

together first to hoid them securely while you instaii the screws.

© Enlarge the End Layout grid drawing, page 166,
to form a full-size paper or cardboard pattern of the
coatrack end profile. Cut out the pattern and use it
as a template for drawing profiles on both coatrack
end workpieces (See Photo A).

CuT OUT THE PARTS
O Cut the back profile using a jig saw or circular
saw. Make these straight cuts with your saw guided
against a straightedge.

@ Cut the coatrack ends to shape: Clamp each end
to your worksurface, providing sufficient clear
space beneath the workpiece for the saw blade.
Install a narrow, fine-toothed blade in your jig saw
and cut out the end profiles. Trp: If your jig saw has
various settings for adjusting blade orbit, set the
saw for no orbiting action to minimize tearout while
you cul.

ASSEMBLE THE COATRACK
© Fasten the coatrack ends to the back: Arrange
the parts so the back will be flush with the long

edges of the ends and inset 1 in. up from the bot-
toms of the ends. The profiled edge of the back
should face up. Drill two counterbored pilot holes
through each coatrack end and into the ends of the
back panel for screws using a bit that bores a 3-in.-
dia. counterbore. Spread glue on the ends of the
back panel, set the ends and back together and
attach the parts with 1}¢-in. brass flathead wood
screws (See Photo B).

© 1nstall the top. First, clamp the coatrack assem-
bly in a bench vise to hold it securely while you
attach the top. Set the top in place on the coatrack
ends so the back edges of the parts are flush and a
1-in. overhang is provided around the ends and
front. Mark the top to indicate centerlines of the
end pieces for locating pairs of attachment screws.
NoTE: Be sure to position the front screws far
enough in on the end pieces so the screws won't
pterce the notched cutouts. Drill pilot holes with
34-in.-dia. counterbores through the top and into
each coatrack end at the screw locations. Spread
glue on the top edges of the ends. Fasten the top to
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PHOTO C: Once you've attached the coatrack parts, cover the screw- PHOTO D: Shave the piugs so they're nearly flush with the surround-
heads with face-grain red oak piugs heid in piace with giue. Tap ing wood surface using a Surform piane or a wood rasp. Sand away
each piug into its counterbore with a wooden maiiet. the remaining waste with coarse sandpaper.

the ends with #8 x 114-in. brass
flathead wood screws.

INSTALL WOOD PLUGS
D) Squeeze a drop of glue into
each screwhead counterbore, and
tap in oak wood plugs with a
wooden mallet to conceal the
screws (See Photo C).

@ Use a Surform plane or wood
rasp and file to trim the wood
plugs down until they are nearly
flush with the surrounding wood
surface. Sand the plugs flush
with 80-grit sandpaper (See
Photo D).

FINISHING TOUCHES
@ Sand all project surfaces with
150-, then 220-grit sandpaper
until smooth. Hand-sand the

PHOTO E: Brush or wipe on a coat of wood stain with a foam brush or ciean rag, then wipe coatrack end profiles as well to
off the excess stain before it dries. Wear disposabie gioves to protect your hands. Topcoat remove any saw marks.
the project with varnish.
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PHOTO F: Lay out and attach four coat hooks to the coatrack back. Driii piiot hoies for the screws, especiaily if the screws are made of brass.
Space the hooks about 6 in. apart. Tie; Coat the screw threads with beeswax to make them easier to drive into the oak.

® Brush or wipe on
several coats of
wood stain, and
wipe off the excess
stain before it dries
(See Photo E). Pro-
tect the project with
two coats of varnish.

(D Lay out and
install the coat
hooks: Arrange the
four hooks so they're
spaced about 6 in.
apart and centered
vertically on the
coatrack back. Drill
pilot holes for the
attachment screws,
and fasten the
hooks using the
screws provided
with the hooks (See
Photo F).

_'. *anthue" nrchromeﬂ A varl

; | il

cnat honlcs come In a ﬂmhber of configurations, shapes and ﬁnishes*q; suit many prnlect |

i I.styles and aﬁ:licnﬂnns.'l’u‘dﬂ-huokﬂylas, mounted side by side or one hniop of I:hé er,
"are useﬁd f_urhanﬂng two coats or a coat and hat.\bu‘ql want to leave a

d these double hoolts, as we suggest on this coatrack pro
r&an hang fraely Single-hook hardware Is also available, which may be a
_mounting in confined areas. Aside from the hook configurations, coat he
I qumber ui different meta@ Includlng brass, nickel o silver with poiished,
of reproduction and whimsical coat
mb through reproduction hardWare-
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. ng supply cataings once m’ve sumyed the local home eenter or hardware_l'
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Vital Statistics: Mantel Clock

TYPE: Clock

OVERALL SIZE: 10%.W by 167H by 5%4D
MATERIAL: Cherry, cherry plywood, glass
JOINERY: Rabbets, dowel-reinforced butt joints

CONSTRUCTION DETAILS:
+ Crown and base proflles are routed onto the ends and edges
of individual parts, which are then laminated together

* Face frame chamfered on the inside and outside edges

* Glass held in place with removable retainer frame

* Hole cut In back panel for easy access to clock movement
- Clockwork kit installed in case

FINISH: Satin tung oil

Building time Tools you’ll use Shopping list

7 PREPARING STOCK - Jointer [ (2) /2 % 6 in. X & ft.
2-3 hours cherry
- Planer .
1) /4 x 6 X 12 in. ch
LAYOUT - Table saw DM Feenrry
2-3 hours [J (1) Va in. x 2 ft. x 2 ft.

= Router table with 45° piloted

cherry plywood
chamfer bit, 12-in. roundover

3 1 ;
({ﬂ CUTTING PARTS bit, 14-in. cove and bead bit [] (1) 352 x 6Y4 x 13 in.
3-4 hours glass
ASSEMBLY o [] Va-in. dowel
3-4 hours o [] #6 x /2 in. panhead
- Doweling jig screws with washers
_fﬁ FINISHING - Clamps [] #4 x 3/ in. brass flathead
== 2-3 hours wood screws

[] 6 x 6-in. brass clock face,
battery-powered quartz
tovetnent, brass pendu-
lum

[ ] Wood glue
[] Finishing materials

TOTAL: 12-17 hours
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#6 x1/2" panhead screws with
washers fasten dial in place

#4 x 3/4" brass

]
fe" x 1/&"
chamfered
_edges

/ S~ L

#4 x 314" brass
wood screws, typ.

1/2"-rad. rounded

1/4"-dia. x 1"
dowel pins, typ. over edges
1/4"- rad. cove and
1/2"-rad. rounded bead edges
over edges
Part No. Size Material Part No. Slkze Material
A. Carcase sides 2 14x3Wax1418in. Cherry G. Retainer stiles 2 38x34x 13%8in. Cherry
B. Carcasetop, 2 1x3x7in. L H. Retainerrails 3 38x34ax6W8in. %
bottom I. Roundover 2 16x4Y4x8%in. g
C. Framestiles 2 12x 7 x14l%in. Y top, bottom
D. Framerails 2 12xT4x53%4 3 J. Cove top, 2 1ox434 x 9% in. Y
E. Back 1 VaxTVax14%% Cherry plywood bottom
E CGlass 1 342 x 676 x 2 K. Roundover 1 34 x50 x 10¥% in. i
13V46 in. base
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141/8"
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Square the routed
chamfer corners
with a chisel.

—,."
/4" rad. =

COVE TOP &
BOTTOM (J)

/2" rad.

ROUNDOVER TOP
& BOTTOM (1)

5/4

ROUNDOVER BASE (K)

S1/4"

FRONT SECTION VIEW

SIDES (A)

5/16"71:'_

R 5/8"
53/4"
7/e"
Gi/4"
% 5/5”
1/z" ‘
‘F 3fie"
GROOVE LAYOUTS
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Mantel Clock: Step-by-step

MAKE THE CARCASE
@ Cut the carcase parts: Rip and crosscut the car-
case sides, top and bottom to size from }2-in. stock,
according to the Cutting List dimensions, page 172.

© Rout rabbets into the ends of the sides for the
carcase top and bottom pieces. Cut these rabbets on
the table saw using a dado blade. Set your dado
blade to 12 in. wide, and raise it to a height of % in.
Cut a ¥-in.-wide rabbet into each end of both side
pieces.

© Cut the back panel rabbets. First, install a sacri-
ficial fence on your saw’s rip fence to keep the dado
blade from damaging the metal fence. Raise the
dado blade so it cuts into the wooden sacrificial
fence to a height of 38 in. so only % in. of the blade
protrudes out from the saw fence. Lay each side
piece with the end rabbets face-down on the saw
table, and cut a rabbet into one long edge of each
(See Photo A).

O Glue up the carcase: Dry-fit the carcase top and
bottom pieces into their rabbets in the sides. Be
sure the top and bottom fit fully into their rabbets,
or the crown and base assemblies will not fit prop-
erly later. Sand the faces of the parts smooth now,
while they’re still accessible. Spread glue into the
rabbets, and clamp up the top, bottom and sides.
Adjust the clamps until the carcase is square.

© Make the back: Rip and crosscut Y4-in. cherry
plywood for the back panel. Then, lay out and cut
the center access hole, using the Back drawing,
page 173, as a guide. Cut out the access hole with a
jig saw. Drill a ¥-in.-dia. pilot hole at each corner of
the cutout area first, to make turning the jig saw
easier as you cut.

BUILD THE FACE FRAME
0 Cut the stiles and rails to size: Rip and crosscut
the two face frame stiles and three rails from ¥-in.
stock. Lay the face frame parts into position on
the clock carcase and be sure that the overall face
frame fits flush with the outside edges of the
carcase.

174 Woodworking

PHOTO A: Cut rabbets across the ends and along one long edge of
each side piece uslng a dado blade on the table saw. These rabbets
form recesses for the carcase top and bottom, as well as the ply-
wood back panel. Attach a sacrificial wood fence to your saw fence
to protect the metal fence from the dado blade.

I @
Doweling jig

PHOTO B: Drill holes in the face frame ralls and sides so you can
assemble these parts with dowels. A doweling jig ensures that the
holes are positioned precisely across each jolnt and keeps the drill
bit stralght in relation to the workpiece.

© Drill the face frame dowel joints: Measure and
mark for dowel holes on the rails and stiles. The
center rail should be centered on the length of the
stiles. Then clamp each face frame part in a dowel-
ing jig and drill ¥2-in.-deep dowel holes, centered
across the thickness of the parts (See Photo B).
Use a W-in.-dia. drill bit for boring these holes, and
mark your drill bit with masking tape to keep from
accidentally drilling the holes too deeply.



Indoor Furnishings & Accessories

PHOTO C: Square off the inside chamfered corners of the face frame
with a chisel. Lay out these corners first with a pencll and sguare,
then pare up to your layout lines.

© Glue up the face frame: Cut six 1-in.-long dow-
els, and spread an even coating of glue onto each
dowel. Insert the dowels into the face frame parts,
and clamp the face frame to hold the dowel joints
tightly closed until the glue dries.

© Rout the face frame chamfers: Install a 45°
piloted chamfer bit in your router, and adjust the
bit depth to 18 in. Set the face frame on a non-slip
router pad, and rout counterclockwise around the
inside edges of the face frame openings. Work care-
fully, keeping the router base held firmly against
the face frame as you go. Use a pencil and combina-
tion square to square off the corners where the
router bit couldn’t reach, and pare chamfers into
the face frame corners with a sharp chisel to square
them off (See Photo C). Then, cut long chamfers
along the outside edges of the face frame with the
router at the same bit setting as you used for the
inside chamfers. Be careful not to chamfer the ends
of the face frame; they should butt flush against the
crown and base.

ASSEMBLE THE CROWN & BASE
To avoid milling tiny molding and attaching it to
the clock, or using wide manufactured crown mold-
ing instead, we simply routed profiles into larger
blanks of cherry stock for the crown and base, then
laminated these parts together. The crown is com-
posed of two parts—one with a roundover profile
and one with a cove and bead profile. The base 1s
made of three pieces: two roundovers sandwiching
a layer with a cove and bead profile.

PHOTO D: Rout the roundover and cove and bead profiles into the
ends and along one edge of the base and crown parts. Mill the end
grain first, then rout the long grain; otherwise the bit could tear out
the corners of your finished edges.

(D Make the roundover parts: Rip and crosscut the
roundover top, bottom and base to size. Note that
the base is made of 34-in. stock, while the other
roundover parts are ¥ in. thick. Set up a piloted
}-in. roundover bit in the router table, and rout the
profiles in two passes of increasing depth, to mini-
mize burn marks left on the workpieces. Rout the
ends of these workpieces first, which are more
likely to chip when the bit exits the workpiece.
You'll clean up these corners when you rout the
long edge of each part. Once the routing is com-
plete, sand the parts smooth.

PHOTO E: Glue up the crown and base first, then glue these com-
pleted assemblles to the clock carcase. Glue alone will bond these
parts sufficiently, so no additional fasteners are needed.
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PHOTO F: Cut rabbets and dadoes Into the retalner stiles for the
retalner rails. Make these cuts on the table saw with a dado blade,
and hold the parts against the miter gauge. We installed an auxlllary
fence on the miter gauge to keep the dado blade from tearing out
the grain on the retainer stlles.

PHOTO G: Install the glass and retainer frame with a palr of brass
wood screws—one through the retainer top rall and one through the
bottom rail. Countersink these screws.

€ Make the cove and bead parts: Rip and crosscut
the cove and bead top and bottom to size. Use the
same router techniques for milling the profiles that
you used in Step 10, routing the ends first, then the
edges (See Photo D). Sand these parts smooth and
to remove all burn marks.
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@ Glue up the crown and base: Spread glue over
the mating surfaces of the crown parts and clamp
them together. Be sure the back edges are flush and
the cove and bead pieces overhang the roundover
piece evenly. Glue and clamp the base parts
together similarly with the bottom cove and bead
piece sandwiched between the roundover bottom
and roundover base. For more clarification on the
orientation of these parts, see Side Section View,
page 173.

D Install the crown and base on the carcase:
Spread an even layer of wood glue over the top and
bottom ends of the carcase, and set the crown and
base in position. Use spring clamps to hold the
parts together and keep them from shifting while
the glue dries (See Photo E).

INSTALL THE RETAINER & GLASS
The glass is held in place in the clock case with a
stile-and-rail retainer frame and a couple of
screws. This way, the glass remains removable,
should it ever need replacing.

(D Cut the retainer parts: Surface plane ¥%-in.
cherry stock down to 38 in. thick for the retainer
parts. Rip and crosscut the two glass retainer stiles
and three retainer rails to size.

B Mill rabbets and dadoes into the retainer stiles
for the rails. Notice in the Groove Layouts drawing,
page 173, that the retainer stiles are rabbeted on
the ends and dadoed across the middle to house the
retainer rails. Make these cuts on the table saw
with a dado blade set to a width of 34 in. and raised
36 in. above the saw table. Mark the rabbet and
dado locations on each of the stiles, and cut the
dadoes and rabbets carefully with the stiles held
against the miter gauge (See Photo F). Sand the
retainer parts smooth.

(D Assemble the retainer and install the glass:
Dry-fit the retainer rails and stiles together, then
glue and clamp the parts. Be sure the retainer
frame is flat as well as square. Once the glue dries,
set the glass in place in the clock case, drill counter-
sunk pilot holes through the top and bottom
retainer rails, and fasten the retainer and glass in
place with two #4 x 34-in. brass wood screws (See
Photo G).



PHOTO H: Attach the quartz ciock movement and hands to the clock
face, according to the kdtmaker's instructlons.

ASSEMBLE & MOUNT THE CLOCKWORK
€D Follow the instructions that come with your
clock works to install the quartz movement and
hands on the brass clock face (See Photo H).

€ Mount the clock face: Set the clock face into
place on the top retainer frame opening inside the
clock carcase. Shift the face up and down, right and
left until it is positioned evenly within the retainer
frame. Hold the brass face in place temporarily
with pushpins while you install it with #6 x }2-in.
panhead machine screws and washers. Drill pilot
holes for these screws to keep them from splitting
the retainer parts (See Photo I).

FINISHING TOUCHES
® Prepare the clock for finishing: Disassemble the
clockwork, and remove the retainer and glass from
the clock carcase. Sand any remaining rough edges
and surfaces smooth with 220-grit sandpaper.

€D Apply the finish. We used wipe-on tung oil to
enrich the natural wood tones and grain of the cherry.
After each coat, rub down the surfaces of all the wood
parts with #0000 steel wool, which "burnishes" the
finish and removes any surface irregularities.

@D Assemble the clock: Reinstall the glass, retainer
and clock face. Fasten the back panel into its rab-
bets in the carcase back with four #4 x 34-in. brass
flathead wood screws (See Photo J). Drill counter-
sunk pilot holes for the screws.

Indoor Furnishings & Accessories

PHOTO I: Fasten the brass clock face to the top portion of the
retainer frame with six panhead sheet metal screws and washers.
Pushpins serve as a handy way to hoid the clock face in place as
you adjust it, prior to installing screws and washers.

PHOTO J: Apply your finlsh of choice to all of the wood clock sur-
faces, then Install the clock back with brass fiathead wood screws,
driven through the back and into the rabbets In the carcase back.
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Persona]ize that special family photo when
you mount it in a photo frame you've built
yourself. The frame oval is milled from a single
piece of red oak, so there’s no complicated
joinery or exacting miter work involved.
Though this frame project is

designed for standard 4 x 6-in.
photo prints, you can enlarge

A4 or reduce the template dunen
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Vital Statistics: Oval Picture Frame

TYPE: Picture frame

OVERALL SIZE: 5W by 1D by 7L
MATERIAL: Red oak, glass
JOINERY: None

CONSTRUCTION DETAILS:
- Oval is made from one piece of oak

* Inside front edge of frame Is chamfered

- Inside back edge of the frame is rabbeted to house the glass and
hack panel

- Stand is joined to the frame with a brass hinge
FINISH: Satin polyurethane varnish

Building time Tools you'll use Shopping list

7 PREPARING STOCK - Scroll saw or jig saw [] (1) %2 x 6 in. x 1 ft. red
1 hour oak
- Table saw
[ (1) Y& x4 in. x 1 ft. red oak
LAYOUT - Drill/ driver 0 () v = i
1-2 hours i o 1) /4 x 1 ft. X 1 ft. hard-
* Router with 45° piloted chamfer board (for templates)
bit, L4-in. piloted rabbeting bit
E:;! CUTTING PARTS [ (1) 1/4-in. brass butt hinge
2 hours e [ (2) #4 x Ve-in. brass fiat-
« Needle-nose pliers head bolts, nuts
ASSEMBLY
1 hour - File [l (2) #4 x Va~in. brass flat-
head wood screws
Jﬁ FINISHING [] (4) Brass turn buttons
== 1 hour [ (1) V& x 4 x 6-in. glass
TOTAL: 6-7 hours [[] Finishing materials
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Oval Picture o S s
hinge to stand (D)

F ra m e 1" x11/4" brass

hinge

#4 x 1/4" brass
flathead screws
attach hinge to
back (C)

5/4"-long brass
turn buttons with
screws, 4 total

1/4" x 3/8"
routed rabbet

1/4" x 1/4" routed
chamfer

Oval Picture Frame Cutting List

Part No. Size Materiai

A. Frame 1 34 x5 x7in. Red oak

B. Glass 1 Yax4x6in. Non-reflective
C. Back 1 14 x4 x6in, o

D. Stand 1 Vax3xbWsin. "
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Grid squares
are 1"x 1"

¢

FRAME LAYOUT BACK (C) LAYOUT

12°, typ.

=

B4
;/f”‘l
450 bz

DETAIL: FRAME

SIDE SECTION VIEW STAND LAYOUT
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Oval Picture Frame: Step-by-step

MAKE TEMPLATES FOR THE FRAME & STAND

If you plan to build a number of these frames, we
suggest you make a hardboard template for the
frame and stand. Sturdy templates will make quick
work of drawing the frame parts to size again and
again.

© Transfer full-size copies of the frame and stand
layout patterns shown on page 181 to your hard-
board. We enlarged the patterns on a photocopier,
cut them out and used spray adhesive to stick the
patterns to the hardboard. Scroll-saw the templates
to rough size, cutting just outside your layout lines.
Smooth the edges of the patterns on a drum sander,
if you have one.

MAKE THE FRAME, STAND & BACK
© Cut the frame to shape. First crosscut a 7-in.-
long blank for the frame from your %4-in. oak stock.
Use the hardboard template for the frame to trace
the part onto your oak blank, then cut out the
frame on the scroll saw or with a jig saw (See
Photo A). Sand the cut edges smooth on the drum
sander.

© Chamfer the inside edges of the frame: Install a
piloted 45° chamfer bit in your router, set the bit for
a Y-in.-deep cut, and rout a decorative chamfer
around the inside edge of the frame (See Photo B).
If you want to mill a decorative profile on the out-
side of the frame as well, this is the time to do it.
Guide the router counterclockwise around the
workpiece.

© Cut a rabbet into the back of the frame for the
glass and back panel. You’ll make this cut in two
passes, For the first pass, install a Y4-in. piloted rab-
beting bit in your router and cut a ¥4-in.-deep rab-
bet around the inside edge of the frame back (See
Detail: Frame drawing, page 181). Then reset the
bit depth to 38 in. and make a second pass around
the frame to {inish up the rabbet.

© Cut the stand to shape. Crosscut a 5%-in.-long
blank of }4-in.-thick oak for the stand. On the table
saw, bevel the top and bottom edges of the blank at
13° (See Photo C). See the Side Section View
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Hardboard frame
template

"4

PHOTO A: Draw the frame shape onto 34-in. oak stock, then cut out
the frame on the scroll saw. We made a hardboard template to trace
thls shape and to keep on hand for making more frames. Drlll a
starter hole for the blade In order to cut out the center of the frame.

PHOTO B: Mill the 45° chamfer on the Inslde edge of the frame with
the router held free-hand. Use a non-slip pad beneath the workplece

while you rout. Then turn the frame over, switch to a Ys-in. piloted
rabbeting bit and rout the back rabbet around the inslde edge.

drawing, page 181, to determine the orientation of
these bevel cuts. Your goal here is to trim just
enough material off the ends of the blank to form
the bevels. Then use the hardboard pattern to trace
the shape of the stand on your blank and cut it out
on the seroll saw. Smooth the cut edges on the drum
sander.



PHOTO C: Tiit the tabie saw biade to 13° and bevel-cut the top and
bottom ends of the stand biank. Hoid the workpiece against the
miter gauge to make these cuts.

© Make the back panel. Lay out the back on a
piece of ¥4-in. oak, using the Back Layout grid pat-
tern on page 181 as a guide for drawing the shape.
Cut out the back, and sand the edges until the back
panel fits easily into the rabbet on the frame.

FINISHING TOUCHES
@ Smooth the entire project with 220-grit sandpa-
per. Apply several coats of clear satin polyurethane,
sanding lightly between each with 320-grit paper or
#0000 steel wool. Since the frame parts are small,
we sprayed the varnish from an aerosol can rather

than brushing on the finish.

© Install the glass, back and turn buttons. Drill
pilot holes for the tiny turn button screws (See
Photo D).

©) Attach the hinge to the frame and stand with
screws, bolts and nuts. Since the hinge is small and
the space confined, install it as follows: Mark the
hinge position on the frame back and on the stand
as shown in the Back Layout drawing, page 181.
Mount the hinge to the frame back first with }4-in.
flathead wood screws driven into pilot holes. Slip
two #4 % V2-in. bolts through holes in the hinge leaf
that will be attached to the stand, so the heads of
the bolts face the frame. Drill holes through the
stand for the hinge bolts. Then slide the bolts
through the holes in the stand and attach with nuts
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the frame. install the hardware so the turn buttons are spaced evenly
around the frame. Drill pilot holes for the tiny turn button screws.

PHOTO E: After locating the hinge position, mount the hinge to the
frame back with #4 x Ya-In. brass flathead wood screws. Fasten the
hinge to the stand with bolts and nuts. Arrange the bolts so you can
thread the nuts on from the back of the stand. Tighten the nuts and
bolts with a palr of needle-nose pllers.

(See Photo E). Tighten the nuts with needle-nose
pliers. File the bolt ends flush with the nuts.

€O Mount your photo. Remove the frame back and
use it as a template for tracing a cutting line onto
your photo. Trim the photo to shape, slip it into
place and reinstall the frame back.
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Display Cabinet

how off a variety of collectibles or family treasures in less

space than it takes to store a vacuum cleaner with this
display cabinet. Made of rich mahogany and accented with
cabriole-style legs, decorative fluting, glass shelves and a
mirrored back, this cabinet has enough sophisticated features
to charm even the most discriminating of guests. It’s sure to
become a focal point of room decor.
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Vital Statistics: Display Cabinet

TYPE: Display cabinet
OVERALL SIZE: 18W by 151D by 60H
MATERIAL: Mahogany and birch plywood

Building time Tools you’ll use

JOINERY: Dowel, biscuit, butt, miter joints

CONSTRUCTION DETAILS:

- Fluted front stiles and profiled top edge add a sophisticated touch

- Shaped legs and a separate base give cabinet an elegant, traditional look
* Mirrored back, adjustable glass shelves, and glass panels

- Glass panels held in place with wood stops

FINISHING OPTIONS: Wood staln and clear topcoat

&'71 PREPARING STOCK - Jointer [J (4) 24 x 6 in. x & ft.
3-4 hours mahogany
* Planer
[ (1) 4 in. x 1 ft. x 2 t.
%) LAYOUT - Table saw birch plywood
4-6 hOIII'S « Power miter saw D (1) 1/4 in. x 2 ft. X 4 ft.
G birch plywood
* Band saw
gU;T hl:: PARES [ (1) Ya-in.~thick mirrored
- rs - Hot glue gun glass
ASSEMBLY - Drili/driver [J (1) Ya-in.-thick glass
6.8 hours for shelves
. * Doweling ji
ng lig [ (1) Ve-in.-thick glass
-’ﬁ FINISHING * Right-angle drill gulde for light panels
== 2-3 hours - Bar or pipe clamps [ 3/8-in.-dia. dowel
v [[] #20 biscuits
TOTAL: 18-26 hours SR or € claios :
. [J 1Va-in. flathead wood
* Plunge router with %4-in. core screws; 2/4-in. brads
box bit, 3&-in. piloted rabbet blt, (] (3) Z-in. b i
-in. brass ball-tip
oman:ogee bit hinges; brass door knob
* Blscult joiner [ Shelf pins, bullet catch
L] Glue, finishing materials

Shopping list
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Display
Cabinet

11/4" solid-
brass oval
shaped knob

Bullet catch

B/g"-dia. x 112"

dowel pins, typ.

L

3" solid-brass ball tip
loose pin hinges, typ.

Display Cabinet Cutting List

#20 biscuits join
— top supports (K)
to side frames

Glass panes
are set into
3fe"-wide x
f2"-deep
rabbets and
held in with
3fe" x 3/g"
retainer
strips

#8 x 11/4" flathead
wood screws, Typ.

Part No. Skze Materlal

A. Legs 4 3x3x12in. Mahogany

B. Base rails 2 34x3x12in. 2
(front)

C. Base rails 2 34x3x9in. "
(side)

D. Face frame 1 34 x2bYax1214in. "
lower rail

E. Face frame 2 34 x134x47V1in. "
stiles

F. Faceframe 1 34 x134x121%i1n. "
upper rail

G. Side frame 2 34x312x9in. H
lower rails

H. Side frame 2 34x3x9in. .
upper rails

1. Side frame 2 34x 21 x 4714 in. "
back stiles

). Side frame 2 34x1l4x47Win. X
front stiles

K. Top supports 2 34 x 214x 142 in. ”

| -
1
i |
Part No. Slze Material
L. Door stop 1 34x1%%x141%in. Mahogany
M. Bottom 1 %x113%x 15in. Birch plywood
N. Bottom front 1 14x34x 15in. Mahogany
edge
0. Bottomback 1 34x2x14¥%in. "
support
P. Top 1 34x14x17% in. "
Q. Back 1 14 1534 x 4744 in. Birch plywood
R. Door rail 1 34 x21%x 838 1in. Mahogany
(lower)
S. Doorstiles 2 34x2x431%in, o
T. Door rail 1 34x2x8Kin. .
(upper)
U. Basecleats 2 34x3x12in. "
V. Mirror 1 lax14%6x 447 in. Mirrored
glass
W. Shelves 4 Vax117% x 1434 in. Glass
X. Side panes 2 14 x 958 x 4138 in. !
Y. Door pane 1 18 x9L8x 3938 in. .y
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5/32"-rad. Roman #8 x 114"
ogee profile on fiathead wood
front & side edges screws, typ.
3/4“
116" door
gaps, t:ypj Elongated holes allow

for expansion of top

1/g" x 11/2"
rabbet on
base cleat

(U), typ.

SIDE SECTION VIEW

LOWER FRONT SECTION VIEW

5/3"

1/a"

Indoor Furnishings & Accessories

'f&“—ds&p
fiutes, rout
using a 1/4"-dia.
core box bit
R S P typ.
FACE FRAME STILE FLUTING
314" brads, typ.
3/g" x 3/e" glass ¥ i —Q
x .
REAR CORNER SECTION VIEW

2

Grid squares are 1" x 1"
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Display Cabinet:

Step-by-step

ASSEMBLE THE BASE
@© Laminate strips of mahogany
to create a face-glued blank
that’s at least 312 in. square and
50 in. long. After the glue cures,
run one edge through your join-
ter until it’s flat and smooth.
Then, rip-cut the workpiece to
314 in. square, making sure the
jointed edge rides against your
table saw fence. Cross-cut four
12-in.-long blanks for the legs.

@) Draw the leg profile on a
scrap piece of hardboard to create
a leg template, using the grid
drawing on page 187 as a guide.
Cut out the template and smooth
the edges with sandpaper. Trace
the template shape onto two
adjacent faces of each leg blank,
butting the inside squared edge
of the template against the cor-
ners of the wood (See Photo A).

© Cut out the profile of the legs
on the band saw. This will need
to be done in two stages. First
cut along the outlines on one
face of each blank (See Photo
B). Try to cut each curved line in
one smooth pass (this will be
easier to do with a narrower
band saw blade; we used a V4-in.-
wide blade). Reattach the waste
pieces with several dabs of hot
glue so the blank resumes its

original shape (See Photo C).

@ Cut along the outlines of the
adjacent edges (See Photo D).
After these cuts are made, pop
off the hot-glued waste pieces
with a stiff putty knife and sand
the sawn edges smooth. Cut and
sand the profiles in all four leg
blanks.
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PHOTO A: Create a leg template from scrap hardboard. Trace the leg shape onto one face of
each leg blank, holding it flush against the inside top corner of the wood. Then trace the leg
profile onto the adjacent slde of the blank.

Waste pieces

PHOTO B: To cut the legs to shape, start by cutting out the profile on one face of each leg
blank on the band saw. Save the waste pieces, and try to cut them out in single sections.



© Cut the front and side base
rails to size. The rails will attach
to the legs with dowels. To pre-
pare these dowel joints, first lay
out and drill two 38 in.-dia. x 34-
in.-deep dowel holes in the ends
of each rail using a doweling jig.
Center the holes on the thick-
ness of each rail and space them
94 in. in from each edge.

0 Lay out and drill pairs of 3%
in.-dia. x 34-in.-deep dowel holes
in the top edges of each leg to
correspond with the holes you
drilled in the rails. Drill these
holes into the two adjacent edges
of the legs that will face into the
center of the base assembly.
Position the holes so the rails
will set ¥ in. back from the front
surfaces of the legs when the
base is assembled.

@ Finish-sand the base rails
and the legs, and ease all sharp
edges. Then, glue 1}2-in.-long
dowels into the dowel holes,
spread glue on the ends of the
rails and clamp up the base
assembly with bar or pipe
clamps (See Photo E).

@ Cut the base cleats to size,
then rip-cut a }&-in.-deep by 112-
in.-wide rabbet along one face of
each cleat on the table saw. The
rabbet will create a V&-in. reveal
between the cabinet and the
base rails. Run the cleats on-
edge through the blade, using an
auxiliary fence attached to your
table saw fence to support the
workpieces and a featherboard
and pushstick to guide them.

@ Attach the cleats to the inside
faces of the front and back rails
with three #8 x 1Va-in. flathead
wood screws per cleat (See
Photo F). Position the cleats so
the rabbets face out from the
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PHOTO C: Use a few dabs of hot glue to reattach the waste pieces to the leg blanks in thelr
original positions.

PHOTO D: Cut the profile on the adjacent side of each blank just as you did with the first
side. The reattached waste pleces lend you flat surfaces for easler, accurate cuts.
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base assembly, and the &-in.
rabbet shoulders are flush with
the tops of the rails.

BuIiLD THE FACE FRAME,
SIDE FRAMES & DOOR
(D Cut the face frame stiles and
rails to size.

@ Rout three 1%6-in.-deep flutes
in each of the face frame stiles
using a 14-in. core box bit in a
plunge router (See Photo G).
We cut the flutes by first build-
ing a jig from 4-in.-thick ply-
wood to hold a stile in place. On
top of this plywood layer, we
attached a second plywood frame
to the first to serve as an edge
guide for the router base when
cutting the two outside flutes.
By screwing a }2-in.-wide strip
to one long inside edge of the
PHOTO E: Glue the dowel jolnts, Insert the dowels and assemble the base. Clamp across the  frame, the jig then shifts the
sides with bar or plpe clamps. Measure across the corners of the assembly and square it up.  router into position to cut the
center flute. We added short
blocking to the ends of the jig
frame to serve as references for
starting and stoping the flute
cuts (See Face Frame Stiles
Fluting, page 187, for spacing
the flutes). Experiment with this
Jig on scrap wood before you cut
the actual workpieces.

¢ Smooth the ends of the stile
flutes and sand out any burns.
T1p: To sand out burns in the
flutes, cut a pencil about 3 in.
long and round over the eraser
with sandpaper. Wrap a small
piece of 180-grit adhesive-backed
sandpaper over the eraser and
mount the pencil shaft in a drill.
Operate the drill at low speed

while you work the sandpaper tip
into the flute ends (See Photo H).

(® Lay out three 3-in.-long hinge

PHOTO F: Hold the base cleats In position with spring clamps so each cleat’s rabbet shoulder mortises- in one edge Of_' one face
is flush with the top of the adjolning front or back rail. Drlll pliot holes and drive #8 x 1%- frame stiles. Cut the hinge mor-
In. flathead wood screws to attach the parts. tises. We used a router and
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straight bit and a jig built from
scrap plywood.The jig straddles

the edge of the stile and captures

the base of the router to guide it
in cutting each mortise. Clamp a
stile on-edge in a bench vise,
clamp the jig on the stile, over
the mortise layout lines, and cut
the mortises (See Photo I). You
could also cut these mortises
with a sharp chisel.

@ Lay out and drill holes for
dowel joints in the ends of the
face-frame rails. Drill two holes
per joint. The 38-in.-dia. dowel
holes should be %4 in. deep and
centered on the thickness of the
rails. Space the holes on the rail
ends, 12 in. from both edges.

B Lay out and drill 34-in.-deep
dowel holes in the face frame
stiles that will align with the
holes you drilled in the rails.

(D Cut the rails and stiles for
the side frames and door to size.
Drill dowel-joint holes in the side
frame rails and the door rails as
you did for the face frame, but
use the following spacing for the
holes: side frame lower rails—

1% in. and 132 in. from the bottom
edge; side frame upper rails—

1 in. from both edges; door frame
lower rail—34 in. from both
edges; door frame upper rail—
34 in. and 132 in. from the bottom
edge. Drill dowel holes in the
side frame stiles and door stiles
that align with pairs of holes in
the corresponding rails.

() Assemble the face frame, side
frames and door. Apply glue and
insert 112-in.-long dowels in the
face frame, side frame and door
dowel joints. Also spread glue
along the rail ends, then clamp
up the assembly (See Photo o).
Check the frames for square by

Indoor Furnishings & Accessories

. X i A

PHOTO G: Rout three flutes Into the face frame stlles using a 3%-in. core box bit (See inset
photo) in a plunge router. Guide the router agalnst a shop-made jig, which consists of two
parts: a base that holds a stlle captive and a top frame that serves as an edge guide for the
router and establishes the proper position of the two outside flutes. A spacer block attached
to the top frame offsets the router to cut the center flute.

T <3 sty

PHOTO H: Use a homemade flute sander to remove any burn marks and smooth the ends of
the flutes. Wrap adhesive-backed sandpaper around the eraser of a pencll sectlon chucked
In your driil, and run the drill at low speed.
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PHOTO I: To rout the hinge mortises, clamp a face frame stile on-edge in your bench vise.
Clamp a shop-made hinge-mortising jig to the bench so it straddles the stile edge. Run the
router around the inside of the jlig frame to cut the hinge mortise.

PHOTO J; Glue the dowel joints and clamp together the ralls and stiles for the face frame,
slde frames and door.
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measuring the diagonals; the
frames are square when the
diagonal measurements are equal.

PREPARE SIDE FRAMES &
DOOR FOR CARCASE ASSEMBLY
(D Cut 3%-in.-wide by V4-in.-deep

rabbets in the back edges of the
side panels to accept the back
panel as shown in the Rear
Corner Section View drawing on
page 187. We used a dado-blade
set in the table saw to cut the
rabbets. Attach a scrap plywood
auxiliary fence attached to the
saw’s fence to keep the dado
blade from cutting the metal saw
fence.

(® Rout 14-in.-deep, 34-in.-wide
dadoes for the bottom panel into
the side frames. Space the dadoes
2 in. up from the bottoms of the
frames. The dadoes can be cut on
the table saw with a dado-blade
set or with a straight bit in a
router. If you use a router, guide
the router with a straightedge.

¢€l) Cut 38-in.-wide by 1¢-in.-deep
rabbets in the side frames and
door for the glass. We used a 35-
in. piloted rabbet bit to cut
around the inside edges of the
side frames and the door frame.
Cut the rabbets in several passes
of increasing depth, to keep from
burning the wood or damaging
the router bit (See Photo K).
Square the corners of the rab-
bets with a sharp chisel.

¢ Lay out and drill holes for the
adjustable shelf pins along the
inside faces of the side frame
stiles. Use a piece of perforated
hardboard as a drilling guide,
clamping it in the same position
on both side frames when you
drill so the shelf pin holes on the
gide frames will align with one
another when the cabinet car-



case is assembled. Circle the
desired hole spacing on the
hardboard to keep your drilling
pattern uniform, and use a right-
angle drilling guide to keep the
shelf pin holes perpendicular to
the side frames (See Photo L).

Cur THE GLASS

RETAINER STRIPS
) Cut stock to 3% x 38 in. to
make the retainer strips that
hold the glass panes into the
frames. Cross-cut the stops to
length to fit into the rail and
stile rabbets, then miter the ends
of each strip at 45°, using a
power miter saw or table saw
and miter gauge. Label each stop
on the back side and mark the
same symbol on the correspond-
ing rabbet surface as you fit each
one, so it will be easy to sort the
stops into their correct locations
when you install the glass.

¢ Drill Yie-in.-dia. pilot holes in
the glass retainer strips for nails.
When you install the retainer
strips, the brads used to attach
them will glide easily into the
pilot holes. You'll just need to tap
or push the brads home into the
door frame, which minimizes the
risk of breaking the glass. Te: If
you don’t have a V16-in.-dia. drill
bit, just nip off the head of one of
the brads you plan to use to
install the glass, chuck the brad in
your drill, and drill your pilot holes.

PREPARE THE BOTTOM PANEL
& TOP SUPPORTS

¢ Cut the bottom plywood panel
to size. Resaw a piece of
mahogany to ¥ in. thick to make
the bottom front edge. Glue and
clamp the bottom front edge
plece to the front edge of the hot-
tom panel to conceal the plywood
edges. Use full-length wood cauls
to distribute clamping pressure
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PHOTO K: Use a 35-In. piloted rabbet bit (See inset photo) to cut rabbets on the Insides of
both side frames and the door frame. The rabbets create recesses for the glass panels. Make
several passes of increasing depth with the router, until you reach the final depth (32 in).
Then square the rabbet corners with a chisel.

e -

PHOTO L: Drill shelf pin holes in the slde frame stiles using a piece of perforated hardboard
as a template and a ddll guide to ensure perpendicular holes.
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PHOTO M: Clamp up the cabinet frame temporarily and mark the biscult locations on the top
supports and slde panels. Disassemble the cabinet and cut slots for #20 biscuits.

PHOTO N: Attach the face frame to the cablnet assembly with glue and biscuits, and clamp It
up with a comblnation of C-clamps and pipe or bar clamps. Use full-length clamping cauls
above and below the cabinet to distribute the clamping pressure evenly over the whole joint
and to protect the cablnet parts from damage.
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evenly along the length of the
edging. Allow the glue to dry.

€D Cut the top supports to size.
The top supports align and rein-
force the side frames and provide
a surface to fasten the top panel
in place. Cut a W-in.-wide, 38-in.-
deep rabbet along the back edge
of the rear top support. We used
a dado blade set in the table saw
to make the cut. The rabbet pro-
vides a recess and fastening
gsurface for the back panel and
matches the rabbets you cut in the
back edges of the side frames.

€D Temporarily clamp the car-
case framework together, with
the top supports in position
between the side frames and the
bottom panel in the side frame
dadoes. Align the rabbet in the
back edge of the rear top support
with the rabbets in the side
frames for the back panel. Mark
locations for biscuit joints to
attach the top supporis to the
side frames (See Photo M),
then disassemble the carcase
parts and cut #20 biscuit slots in
the top supports and the side
frames with a biscuit joiner. You
can use dowel joints instead of
biscuits if you prefer.

ASSEMBLE THE CARCASE
D) Finish-sand the side frames,
top supports and the bottom
panel. Glue and clamp the side
frames, top supports, and bottom
panel together using biscuits or
dowels in the top support joints.
Allow the glue to dry and remove
the clamps.

¢ Cut the door stop and bottom
back supports to size. Set the
door stop into position beneath
the front top support and mark
the joint between the parts for
two #20 biscuits or dowels. Cut




the slots or dowel holes, install the
biscuits or dowels and glue the
door stop to the carcase frame.

D Position the bottom back sup-
port so it aligns with the back
edge of the bottom panel. Attach
the bottom back support to the
carcase with glue and biscuits or
dowels.

€ Lay out and cut #20 biscuit
slots or dowel holes to attach the
face frame to the front of the car-
case. Clamp the face frame to
the cabinet when you mark the
joints to be sure the face frame
remains aligned with the side
frames and top supports.

€D Attach the face frame to the
cabinet body. Spread glue into
the biscuit slots and along the
front edges of the carcase frame-
work, then clamp the face frame
to the carcase (See Photo N).
Use long wood cauls between the
clamp jaws and the face frame to
distribute clamping pressure
evenly.

€D Set the cabinet body on the
base and drill countersunk pilot
holes for screws to attach the
parts. Drill three holes through
the front base cleat and into the
back of the bottom face frame
rail. Drill three holes through
the back base cleat and into the
bottom back support. Temporarily
attach the carcase to the base
with six #8 x 1}4-in flathead
wood screws.

HANG THE DOOR

€D Lay out and cut hinge mor-
tises along the outside edge of
the right door stile as you did on
the face frame stile in Step 13.
NOTE: Be sure the door is ori-
ented properly when you mark
the hinge mortises; the wider
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PHOTO 0: Cut hinge mortises into the edge of the face frame stile and attach the door to the
cabinet with hinges and screws. Drill pliot holes for the screws to keep them from splitting
the wood. Support the door from beneath as you attach the hinges.

PHOTO P: Clamp the top panel to the workbench and use a Roman ogee bit to rout a profile
around the side and front edges. Insert scrap plywood between the benchtop and the top
panel to give clearance for the bit's pilot bearing.
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PHOTO Q: Set the glass Into the recess in

the door, and nail the mitered retalner strips in place.

We drilled pilot holes In the strips first to make driving the nalls easier. A brad driver (shown
here) allows you to push the nails into place rather than swing a hammer close to the glass.

door rail should be at the bottom
of the cabinet. Once the mortises
are cut, install the door on the
carcase with hinges, drilling pilot
holes for the hinge screws (See
Photo O).

€D Check the fit of the door in
the face frame opening and trim
the door with a hand plane, if
necessary, so there is an even
Ye-in. gap all around the door.
Plane a slight chamfer around
the front edge of the door frame,
which will create a shadow line
when the door is closed.

€B Lay out and drill holes in the
edges of the door stile and face
frame to mount the bullet catch
and its latch opposite each other,
but den’t mount the hardware
yet.Then remove the hinges from
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the door and cabinet body to pre-

pare the wood parts for finishing.

ATTACH THE TOP & BACK
€D Edge-joint and glue up solid
mahogany stock to make a panel
for the cabinet top. The panel
should be about about an inch
oversize in length and width.
When the glue dries, remove the
excess glue with a cabinet
scraper and cut the top to its
final dimensions, as given in the
Cutting List, page 186.

€D Install a piloted Roman ogee
bit in your router. Clamp the top
securely to your workbench and
rout the ogee profile on the side
and front edges of the top panel
only, taking care not to let the
ball-bearing pilot roll the bit
around the back edge of the top

(See Photo P). Sand the routed
edges smooth by hand and
remove any burn marks left by
the router. Then finish-sand the
rest of the cabinet top with 150-,
then 180-grit sandpaper.

€D Position the top on the cabi-
net body. Adjust it so the back,
flat edge of the top is flush with
the back edge of the rear side
frame stiles, overhanging the
cabinet sides and front evenly.
Clamp the top temporarily in
position and drill countersunk
pilot holes for #8 x 1¥4-in. flat-
head wood screws up through
the top supports and into the
top. NotEe: To allow the top
panel to expand and contract,
we made slotted screw holes in
the top supports. To make slot-
ted holes, drill pairs of holes
side-by-side and connect them
with a chisel. Fasten the top to
the cabinet with screws driven
through the slotted holes.
Check the fit, then remove the
top for finishing.

€D Rip-cut and cross-cut the back
plywood panel to size from Y-in.-
thick plywood. Set the mirror and
back panel into place on the back
of the cabinet body and check
the fit of the parts. Then detach
the cabinet from the base to pre-
pare the parts for finishing.

APPLY THE FINISH
€D Finish-sand all surfaces, and
check carefully for any glue left
on the wood, which will repel
your stain finish.

@ Apply the wood stain of your
choice to all inside and outside
surfaces of the display cabinet
parts, including the rabbets for
the glass and mirror. We used
mahogany stain. Top-coat the
parts with three coats of



polyurethane varnish, tung oil
or Danish oil.

ASSEMBLE THE CABINET
(D Reattach the top to the cabi-
net carcase with screws, driven
up through the top supports.

(® Install the glass in the door
frame. Place the door frame on a
padded worksurface with the
rabbeted side facing up. Set the
glass into the rabbets and insert
the retainer strips around the
glass. Attach the strips carefully
using a small tack hammer or a
brad pusher to drive the 34-in.
brads (See Photo Q).

@ Install the glass in the cabi-
net side frames. Position the cab-
inet so the side frame you are
working on is facing down. Set
the glass in place and attach the
retainer strips with brads.

(D Install the mirror and back
panel. Set the cabinet down on its
front face with padding under it
to protect the front edge of the top
from damage. Clean the mirror
and lay it into position on the back
of the cabinet. Place the plywood
back panel on top of it in the side-
panel rabbets, and nail or screw
the plywood into place, being
careful not to damage the mirror.

@ Attach the base to the cabi-
net. Lay the cabinet on its back
and place scrap 2 x 4 blocking

under the cabinet to raise it off
the worksurface. Slide the base
into position and screw it to the
bottom of the cabinet through

the base cleats (See Photo R).

(® Mount the doorknob and
bullet catch on the left door
stile. Reinstall the hinges and
hang the door on the face frame,
making sure it opens and closes
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PHOTO R: Attach the base to the cabinet with screws driven through the pilot holes. Set
blecks beneath the cabinet to allow clearance for the base.

correctly. Install the door latch
in the face frame and adjust the
action of the catch and latch.
Tie: You can make minor adjust-
ments to the door’s position in
its frame by shimming behind a
hinge with a piece of thick or
thin paper or a maichbook cover,
or by paring a hinge mortise a
bit deeper with a small paring
chisel. Apply small adhesive-
backed felt dots to the nside
left corners of the door frame to
cushion it when it closes.

(D Insert the shelf pins in their
holes in the side frames.
Determine the spacing you need
between the shelves by measur-
ing the objects you want to dis-
play on each shelf. Don’t crowd
the height; allow a little extra
headroom above the objects to
permit easy removal.

(D Clean the glass shelves and
set them on the pins inside the
cabinet (yvou'll need to tilt the
shelves to the side to get them
in). We used ¥4-in.-thick tem-
pered glass for the shelves
instead of wood to enhance the
mirrored effects inside the cabi-
net. Glass this thick can be quite
expensive, but it’s plenty strong
and a good choice for small sec-
tions of shelving. Be sure to give
the glass shop exact cutting
dimensions when you buy it, and
have them bevel and polish the
razor-sharp edges.
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Shaker-style Keepsake Box

haker craftsmen created marvelous steam-bent oval boxes to store and organize such
personal items as sewing kits, button collections and correspondence. Try your hand
at steam-bending when you build our rendition of a Shaker-style box. Bending the ash

parts of the box and lid is easier than it looks, thanks to an inexpensive steaming jig
you can build yourself.
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Vital Statistics: Shaker-style Keepsake Box

TYPE: Oval box with lid

OVERALL SIZE: Lid: 1%8H by 474W by 734L
Box: 235H by 4%W by 674L

MATERIAL: Air-dried ash
JOINERY: Butt and rabbet joints

CONSTRUCTION DETAILS:
= Lid and box sides are bent from single pieces of ash

* Fingers on the lid and box sides are glued and finished
with decorative brass pins

= Ash parts are made pliable by steaming in a plywood,
shop-built steamer jig

- Sides of lid fit into a rabbet cut around the oval box top
FINISH: Wipe-on Danish oii

Building time Tools you’'ll use Shopping list

&j PREPARING STOCK * Table saw [ (1) V& x 6 in. x 2 ft. air-
“ h
1-2 hours Bt so v scsoll S dried (green) as
L] (1) V2 x 6 in. X 2 ft. ash
LAYOUT - Clamps O] (1) % in. x4 65, B ¢
2-3 hours 4 in. X . X & ft.
* Drill/driver exterior plywood
G‘»‘ CUTTING PARTS * 2-in.-dia. hoie saw [ (1) 2-in.-dia. X 2 ft. heat-
2 hours - Statlonary beit sander resistant hose
1 -l .
ASSEMBLY = Shop-built steamer jig (See . jfclz( 51:56::‘.; galvanized
2-3 hours page 202 for construction
details) [[] (3) %/e-in.-long brass pins
_J‘E FINISHING - Large cooking pot and heat [J Moisture-resistant and
1 hour source (hotpiate or stove) regular wood glue
] Finishing materials
TOTAL: 8-11 hours
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Shaker-style Keepsake Box

Grid squares
are 1" x 1"

LID TOP & LID SIDE
FINGER LAYOUT

4« BOX BOTTOM & BOX SIDE
| FINGERS LAYOUT

3/8"-long brass
pins, typ.

Shaker-style Keepsake Box Cutting List

Part No. Size Material
A. Lid top 1 1o x 478 x T8 in. Ash
B. Lid side 1 18 x 1 %24 in. "

C. Box bottom 1 L4 x 4 x 614 in. "

D. Box side 1 14 x 2948x 24 in, i
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Shaker-style Keepsake Box: Step-by-step

MAKE THE LID & BOX SIDES
Some hardwoods are easier to bend than others.
Ash is a good choice, as well as oak and cherry.
Whatever species you choose, be sure it has been
air-dried (often called “green”) rather than kiln-
dried. Kiln-drying destroys the elasticity of wood
fibers and makes the wood prone to breaking when
it bends. There’s no way to tell, visually, if the stock
has been air-dried, so ask your lumber supplier
before you buy.

© Make the lid and box sides: Rip and crosscut the
lid and box sides to size. You’'ll probably then need
to resaw these workpieces on a band saw to reach
the 18-in. thickness of the parts.

CAUTION: If you need to resaw these parts, do your
resawing first on a wider piece of ash, then rip and
crosscut the parts to size. This way, you'll keep your
fingers a safer distance from the blade during
resawing. Sand one end of each workpiece starting
about 2 in. in and tapering to the end (See Photo
A). This taper will be necessary to compensate for
the double thickness that results when the box
sides overlap during assembly. Finally, use the Fin-
ger Layout drawings on page 200 to lay out and cut
the fingers on the other ends of these parts. Sand
the side pieces smooth.

BUILD A BENDING FORM
Once the thin ash parts are steamed, they must
be clamped to an oval form immediately in order
to form and retain their shape as they dry and
cool. We built the plywood bending form shown in
Photo B, right, which sandwiches the ash between
an inner oval, made of four pieces of exterior ply-
wood laminated together and screwed to a board,
and two outer presses, also made of four plywood
laminations. A pair of bar clamps squeeze the
outer presses against the inner oval, holding the
ash in shape.

© Build the bending form: Face-glue four 1 x 1-ft.
pieces of exterior plywood to form a 3-in.-thick
blank. Lay out an oval in the center of the blank
that matches the size of the box bottom (See Box
Boitom drawing, page 200). Draw a line across the
blank from edge to edge that splits the oval in

PHOTO A: The side pieces of both the lid and the box get tapered on
one end to minimize the thickness of the overlap after they are bent
to shape. Begin the taper about 2 in. in from one end of each part.
A stationary belt sander works well for sanding these tapers.

Ash workpiece

PHOTO B: Steam the ash workpiece until pliable, then remove It
quickly from the steamer box and wrap It around the oval center of
the bending form. Set the outer presses In place around the ash and
clamp the presses together. Tighten the clamps so the ash conforms
as closely as posslble to the oval center of the bending form. Wear
gloves when working with steamed wood—It will be extremely hot.

half, lengthwise. On the band saw, cut along your
centerlines up to the oval, then cut out the oval
shape. The result is a thick oval as well as two
waste pieces that become the two outer presses.
Trim off another V4 in. of plywood along the
curved edges of the outer presses to provide
clearance for the bending stock. Belt-sand any
irregularities on the cut edges of these three parts.
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Shop-built steamer jig
' The steamer jig you'll need for this project is %imp@ a long, narrow
- box made of exterior plywood with a 2-in.-dia. heat-resistant hose
attached to one end and a hinged door on the other. A pot of boiling
water supplies steam to the box through the hose, and the hose s
‘attaches lo a plywood lid that covers the pot. As steam builds inside f‘
the jig, it surrounds the thin Shaker-box parts cmd softens them until !
they are pliable. ' W

J
| J
. How to build the steamer jig |
The proportions of the steamer box !
aren't critical, so long a ;ﬂmre is space |
inside the hox for the stéam to make |
contact with the ash workpieces on all.
sides. We built our box from 3-in. exterior-
grade plywood and sized it 6 in. wide, 6 in.
tall and 3 ft. long. Cut the top, bottom,
sides, hose end and dogr to sjze. Cut
four sticks for the steamer box legs and
a round plywood lid to fit over the pot '
you'll use to beil water.;Protect all sur:
‘faces that will face Into the steamer
_box with a coat of exterior primer and
paint. Use a hole saw to bore a 2-in.-dia. '
hole through the hose end of the box as |

Construct the steamer jig from exterlor-grade plywood, moisture-resistant wood glue and gal- il & 139 0ot il AP0 hose.
vanized deck screws. Install a hinged door-on ane end of tﬁe steamer box, and drill a 2-In.- Attach: the box sldas and !mde St o
dla. hole In the other box end and the plywood pot lid for installing a length of heat-resistant  the box top and bottom pieces with
‘or autometive radjator hose. Attach the hose to the steamer box and pot lid. We used metal mnisture-reslstantmllod glue and 1%2-in.
'ﬁttings and threaded plpe for making these hose connections. '+ ! galvanized deck screws. Install the door
: ; " on the other end of the box with a gal-
vanized hinge, and screw a knob to the
door. Drill a %-in.-dia. holg through the
box bottom near the door for a drain tube.
Then screw the legs to the steamer box.
ey Fasten the hose to the box end and to
the pot fid. Car radlator hose works well
f foli the tublng, but any 2-in.-dia. heat-
-resistant hose will do the trick. We used
short lengths of threaded pipe attached
to metal fittings to fasten the hese to
the box end and pot lid. The hose ends
friction-fit over the metal pipes. How-
ever you choose to fasten the hose, be '
sure the connectlons form a tight fit
around the pot lid and steamer box holes.
Cut a handful of dowels or thin scrap

Attach a drain tube through a hole In the bottom of the jig near the door to let excess steam o '°'fgu_'s' L il v
and condensed water vapor escape into a pail. Elevate your steamer on legs until It is higher used as spacers inside the steamer to
than the pot to minimize bending the hose. nus way, steam can rise and pass more easlly keep the, ash parts elevated off the box
| into the box. ! © hottom so they'll steam evenly.

?

E
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PHOTO C: Use a piloted rabbeting bit in the router table to mill the
rabbet around the edges of the lid top. Hold the workplece securely
against the router table and bit with a foam-soled pushpad. Feed
the workplece around the bit clockwise to cut the rabbet.

Fasten the laminated oval to the center of a 2 x 2-ft.
plywood base.

STEAM & BEND THE LID & BOX SIDES
© Set up your steaming jig (See Steamer Jig,
previous page) and steam the lid and box side
pieces. Plan to steam one workpiece at a time.
Insert spacers beneath the ash part in the steamer
box so the steam penetrates the workpiece from all
sides. Insert the part and steam it for about 15 min-
utes until it is pliable. When the time is up, remove
the workpiece and immediately wrap it around the
oval center of the bending form, set the two outer
presses in place and tighten the clamps (See
Photo B). The ash will begin to cool and lose its
flexibility almost instantly, so work quickly. Leave
the workpiece clamped in the jig for two days so it
dries thoroughly.

ASSEMBLE THE LID & BOTTOM
O Make the box top and bottom ovals: Lay out and
cut the box top and bottom to size, according to the
grid drawings on page 200. The lid sides fit into a
14-in.-deep, 34-in.-wide rabbet in the edge of the box
top. Cut the rabbet with a piloted rabbeting bit in
the router table (See Photo C). Sand these parts.

0 Glue and clamp the bent ash parts to the box
top and bottom. First, dry fit the lid and box parts
together with clamps, and mark the locations
where the fingers overlap the sides. Release the
clamps, and apply masking tape along the outsides
of the finger outlines. Then glue and clamp the bent

Indoor Furnishings & Accessories

PHOTO D: Glue the slde pieces to the box top and bottom. Hold the
hentwood parts in position while the glue drles with strap, spring
and C-clamps. Mask off the area around the fingers to protect these
spots from glue squeeze-out.

PHOTO E: Drill pliot holes through the fingers on the lld and box
sides, then tap the decorative brass pins into the pilot holes and
against an anvil to flatten and bend over the pin tips inside the box.

wood parts to the box top and bottom ovals (See
Photo D). When the glue stops squeezing out,
remove the tape.

@ Install the decorative brass pins: Drill a pilot
hole through the fingers on the lid and box sides
about 1 in. from the ends of the fingers. Tap the
pins through the pilot holes and flatten them
against an anvil inside the box (See Photo E).

@ TFinish the box by wiping on several coats of
Danish oil. For a decorative touch, we covered the
bottom of the box with a piece of felt.
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Jewelry Box

dd this jewelry box to your list of must-build projects for gift giving, and surprise a
pecial person in your life. Our compact maple jewelry box features walnut accents
to highlight the beauty of contrasting wood tones and features a removeable tray with
compartments to store many precious trinkets and jewelry. The raised-panel lid and
tapered feet and handle give the design a clean, contemporary look.
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Vital Statistics: Jewelry Box

TYPE: Jewelry box

OVERALL SIZE: 12W by 7H hy 8D
MATERIAL: Maple

JOINERY: Miter, dado, rabbet joints

CONSTRUCTION DETAILS:
- Corner grain matches ali around box sides

* Raised-panel lid

+ Tray rests on the top edges of tray supports. When lid is opened,
tray protrudes above box and can be lifted out

« Divided tray compartment
- Walnut feet and handle details

FINISHING OPTIONS: A clear finish, like Danish oil or
varnish, is recommended to bring out depth of the mapie wood
grain, particulariy If curly maple stock is used

Building time Tools you'll use Shopping list

gﬁij PREPARING STOCK - Jointer (] (1) % x 6Vz in. x 2 ft.
2-3 hours - Phai maple
i (] (1) 24 x 8 in. x 4 ft. maple
% LAYOUT - Router table with auxiliary .
2-3 hours fence and featherboard CJ (1) Y2 in. x 2 ft. x 2 t.

maple or birch plywood
» Raised-panel router bit

E:’ CUTTING PARTS [ 1% 1in. % 2 ft. walnut
2-4 hours * Band saw scrap
* Tabie saw [7] (2) 95° solid-brass jewelry
ASSEMBLY box hinges
2-3 hours - Dado-biade set
[ | Wood glue
Bar clamps
Jﬁ FINISHING —— [ 3/a-, Ve-in. brads
. n amps
== 1-2 hours ey [] Wide masking tape or
* Sanding station plastic packing tape

TOTAL: 9-15 hours
- Wood chisels [] Finishing materials

= Combination square
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45° mitered
ends

14" x 1/8" rabbets
& dadoes typ. on

all tray parts
95° brass jewelry
/ box hinges (1 pair)
45° mitered
ends
T 34"brads
on bottoms
Jewelry Box Cutting List
Part No. Size Materlal Part No. Size Material
A. Lid 1 34 xT38x11¥in. Maple H. Tray ends 2 14 x1V2x 6% 1n. Maple
B. Box sides 2 16x4x%x12in. " I. Tray dividers 2 14 x 114 x 698 in, "
C. Box ends 2 1ex4x8in. & ). Tray dividers 2 14x 114 x4141in. %
D. Lid sides 2 Wx2x12in. " K. Feet 4 1x1x3%4in. Walnut
E. Lid ends 2 ¥ x2x8in. " L. Handle 1 Y% x2x34in. "
F. Tray supports 2 14x3x 7 in, i M. Box bottom 1 14 x 718 x 11 in. Maple plywood
G. Tray sides 2 Lax118x10581in. ? N. Tray bottom 1 14 x 65%& x 1054 in. !
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6 3/4"
B/4" é
FRONT SECTION
! 107/8" f
L |
/4"
67/8"

TRAY TOP VIEW

Resaw and
flip open _\

P

450
mitered——
ends

Bottom
edges of box

Inner cut surfaces
are outsides of box

RESAW TO MATCH GRAIN

SIDE SECTION

TRAY FRONT SECTION

Cut top bevel and
lid panel groove
before assembly

Grain is
matched at
all corners

ASSEMBLED BOX
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Jewelry Box: Step-by-step

MAKE AND ASSEMBLE THE BOX

The box and lid sides and ends are resawn and cut
from one piece of maple to give a four-corner grain
match (two sides have continuous grain and two
are butt- or end-matched). A prominent grain pat-
tern will show off the four-way match better than
an all-over pattern like bird’s-eye, but a bit of fig-
ure or curl to the wood will add a richness that is
welcome in just about any woodworking project.

€ Cut the lid panel to size, according to the
dimensions given in the Cutting List, page 206.

@ Install a vertical-style panel raising router bit
in the router table. Fasten a tall auxiliary fence to
the router table. If you have an adjustable-speed
router, set the speed to about 13,000 rpm. Using

a featherboard to secure the lid panel, rout the
shape, removing about 1% in. of material with

each pass until you reach the desired profile. The
finished panel should have a 14 x }4-in. lip around
the edge that will fit into the groove in the lid (See
Photo A). NOTE: Using a panel raising bit in a
router table is an easy and safe way to cut a raised
panel. The tall auxiliary fence provides a secure
bearing surface for the panel, and the featherboard
keeps the panel tight against the fence as it passes
the cutter:

€© Plane the 64 stock for the box sides and ends to
114 in. thick. Joint one long edge and rip the stock
to 614 in., then cross-cut to 21 in. in length. (This
piece comprises the box sides and ends and the lid
sides and ends, which will be cut apart later after
the box is assembled.)

© Mark a centerline along the ripped edge,
dividing the board in two. With the jointed edge
riding on the saw table, resaw the board on a
band saw (See Photo B). Use a resaw jig to guide
the workpiece.

© Plane the two resawn board halves to 4 in.

thick. It is important to label the four lid and four
box parts on the two boards at this point. Use the
illustrations on the bottom of page 207 as a guide.

208 Woodworking

Vertical-style
panel raising I:;it

PHOTO A: Rout the raised-panel face of the lid, taking off only about
18 In. at a time. Do this by starting with the router fence nearly fiush
to the edge of the bit, and move the fence further Into the bit for
each pass. Removing too much materfal in one pass could burn the
Ild panel or prematurely dull the router bit.

PHOTO B: Resaw the maple stock in half for the sides and ends of
the box, using a marked centerline as a gulde for the blade. A shop-
made resaw jig clamped to the saw table will help square the board
to the table and keep the blade tracking along the cutting line.



Blade guard
removed for clarity,

PHOTO C: Cut a 15° bevel into the top edges of the two resawn box
boards. Use a featherboard and pushstick for accuracy and safety.

Indoor Furnishings & Accessories

E Auxiliary
wood fence

PHOTO D: Cut the bottom rabbet into the lower edge of the box
sides. Attach an auxiliary wood fence If you use a table saw and
dado-blade set to cut these rabbets.

PHOTO E: Cut the sldes to length on the table saw, mitering the ends
at the same time. Use a miter gauge set to exactly 90° to feed the
stock through the blade.

@ Set your table saw blade to 15° and cut a bevel
on the lid edges of both resawn workpieces (See
Photo C).

@ Cut a 14 x Va-in. dado along the edge of both
resawn boards, 4 in. down from the top of the
beveled edge. Then cut a V4-in.-deep rabbet for the
box bottom along the opposite long edge of each
board (See Photo D). To do this, first fasten an
auxiliary wood fence to the saw fence to keep the
dado blade from damaging the metal fence.

© Install a combination table saw blade and tilt it
to 45°. Test the angle cut on some scrap stock to be
sure it is exact. Then use a miter gauge to feed the
workpieces as you cut the four sides to length, with
a 45° miter at each end (See Photo E).

PHOTO F: Apply glue to the mitered faces and use tape to hold the
corner joints together while the glue sets. Tack the box bottom panel
into Its rabbet. The lld panel dado gets no glue.

©) Cut the plywood bottom to size. Set the bottom
panel into the rabbets on the box ends and sides,
and the lid panel in the groove near the bevel.
Check the fit of the mitered corners. NOTE: The lid
panel is narrower than the bottom panel to allow
the lid to expand across the grain. Disassemble the
box, and sand the inside faces of all the parts, as
well as the top surface of the lid panel.

(D) Arrange the box side and end pieces end-to-end,
with their outside faces up and the grain aligned.
With the mitered edges pressed tightly together,
run a strip of wide masking tape or clear plastic
packing tape along each of the three corner joints
and burnish it. Flip the assembly over and spread
wood glue into both members of each miter joint
(use no glue for the lid or bottom panels to allow
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PHOTO G: Apply bar clamps across the box length and width to
ensure tight miter joints. Wood cauls between the box and the clamp
jaws will help distribute clamping pressure.

PHOTO I: Giue the tray supports to the inside ends of the box.
Butt them against the box bottom and hold them tight with spring
clamps.

for wood movement). Roll the assembly into a box
with the bottom panel and lid in place, and tape
the last joint closed (See Photo F).

(B Use bar clamps clamped across the width and
length of the jewelry box to further close the miters
(See Photo G). Allow the glue to dry, remove the
clamps and tack the bottom panel into the rabbet
with 34-in. brads.

@ Remove the tape, working carefully to avoid
tearing away the wood grain at the corners. If it’s
difficult to do this, soften the adhesive with a heat
gun. Apply mineral spirits with a rag to remove
any tape adhesive residue.

(® With the box bottom against the table saw

210 Woodworking

PHOTO H: Rip the box and lid into two pieces on the table saw, with
the box bottom against the saw fence. Ralse the blade to 38 in. and
cut one end, then cut adjacent sides, working your way around the box.

"

PHOTO J: After the tray dividers are assembied, glue up the tray
sides and ends and tack the tray bottom in place with brads.

fence, rip the lid from the box, starting on an end
and cutting clockwise around the box side panels
(See Photo H). CAuTION: Be sure to support the lid
on the last cut, but be careful not to pinch the blade
between the lid and the box as you make the cut,
which could cause the saw to kick back.

(@ Cut the two tray supports to size. Sand the
inside face and top edge of each support, and glue
the supports to the inside faces of the box ends
with the lower edges butted against the bottom
panel (See Photo I).

ASSEMBLE THE TRAY
(D Surface-plane 34-in. stock down to ¥ in. for the
tray parts. Rip- and cross-cut the tray sides, ends,
dividers and bottom to size. Cavrion: Use care



when cutting these small workpieces to size, espe-
cially if you cut them on a table saw. If you make
the cuts on a table saw, start with stock that is long
enough to keep your hands a safe distance away
from the blade.

(D Cut Va-in.-wide x ¥-in.-deep dadoes in the long
tray dividers and the tray sides, as shown in the
Tray (Top View) illustration, page 207. Then, cut 18-
in.-deep, W-in.-wide rabbets in the ends of both
tray ends. Cut 1-in.-deep, ¥4-in.-wide rabbets along
the bottom inside edges of the tray ends and sides
to accept the tray bottom. Sand all the tray parts
smooth with 150- to 180-grit sandpaper.

@) Glue and clamp the center tray divider unit
together and let the glue dry. Then glue and clamp
the tray sides and ends to the assembled dividers
with the divider ends set in the dado grooves (See
Photo J). Drill pilot holes and use ¥2-in. brads to
fasten the tray bottom in place.

ADD THE HINGES, FEET & HANDLE

@ Cut a 1 x 1 x 12-in. blank of walnut for the jew-
elry box feet. Cross-cut one end square and mark a
line around it, 34 in. from the end. Starting at this
line, bevel the four faces of the foot so they taper to
%4 in. square at the end of the blank. Sand the foot
tapers on a stationary disk sander (See Photo K),
then cut off the foot. Repeat this procedure for the
remaining three feet.

(D Cut a piece of walnut to 1% in. thick x 34 in.
wide x 2 in. long for the handle and square the
ends. Divide one long edge in half and draw 20°
beveled lines from this point to either short end
of the handle blank. Cut along these angle lines
with a band saw to create a five-sided shape that
matches the handle on the Front View illustration,
page 207. Designate a front face to the handle and
bevel the edges from the back face toward the front
to give the handle a sleeker profile and mimic the
leg tapers.

@) Finish-sand the feet, handle, outsides of the
box and tray with 180-grit sandpaper. Because
maple is dense and closed-grained, the maple box
needs to be sanded with fine paper—220-grit—to
remove fine scratches; otherwise they’ll show up
in the finish. This finishing step is particularly
important if you plan to apply a wood stain to the
jewelry box.

Indoor Furnishings & Accessories

PHOTO K: For safety and to maintain controi over the workpiece,
sand the tapers on a iong walnut blank, then cut off a foot and
repeat for the other three feet.

53

PHOTO L: Measure and cut the hinge mortises with a wood chisei,
then install the brass jewelry box hinges to attach the iid to the box.

¢ Mark out the hinge leaf mortises on the lid and
box, and cut the mortises with a sharp wood chisel.
Install the hinges, drilling pilot holes for the
screws first (See Photo L).

) Glue and clamp the feet to the bottom of the
box, 18 in. in from the corners. Glue and clamp the
handle onto the lid (See Front Section, page 207).

FINISHING TOUCHES
¢ Apply a clear finish to show off the natural
beauty of the maple and walnut—we used three
coats of Danish oil.
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Inlaid Tea Tray

Impress your guests and cut down on the number of trips you
make to the kitchen when you build this generously sized

serving tray. The finger-jointed corners are attractive as well as
sturdy, and the decorative veneer inlay adds a sophisticated touch.
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Vital Statistics: Inlaid Tea Tray

TYPE: Serving tray

OVERALL SIZE: 17W by 3H by 24L
MATERIAL: Cherry, cherry piywood, veneer iniay
JOINERY: Finger, biscuit, dado joints
CONSTRUCTION DETAILS:

Building time
&71 PREPARING STOCK
1 hour
%} LAYOUT
2-3 hours
“ CUTTING PARTS
4-5 hours
&3 ASSEMBLY
2-3 hours
_)‘ﬁ FINISHING
== 1 hour

TOTAL: 10-13 hours

- Tray bottom made of two sheets of 14-in. cherry
piywood iaminated together and surrounded by a
mitered and biscuited cherry frame

- Decorative veneer iniay on tray bottom instaiied
into a shaliow rabbet cut around the perimeter of
the top piywood panei

- Frame ends attach to sides with finger joints

FINISH: Satin tung oil or polyurethane

Tools you’'ll use

* Tabie saw

* Dado biade

- Power miter saw

* Router tabie with 12-in. straight

bit

- Scroii saw

- Drum sander or drill press and

drum sander attachment

* Biscuit jointer
= Ciamps

Shopping list

[1 (1) Y2 x & in. x 6 ft. cherry

[ (1) V4 in. x 2 ft. X 2 ft.
cherry plywood

[] #20 biscuits

[] V22 x Yz in. x 6 lineal ft.
decorative veneer inlay
strip

[] Wood glue
[] Finishing materials
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Inlaid
Tea Tray

1/4" x 1/2" stopped
dado grooves, typ.

45° mitered

1/2" x 1/2" finger
ends, typ.

joints, typ.

#20 biscuits, typ.

Part No. Size Material Part No. Size Materiai
A, Traysides 2 12x2x24in. Cherry E. Bottom 2 14x111516 x 181846 in. Cherry

B. Trayends 2 1£x3x17in. s panels plywood
C. Frame sides 2 V2 x 2V4 x 23746 in. " F. Longinlays 2 l82x14x20in. Veneer strips
D. Frameends 2 b2 x 2Vax 1676in. A G. Shortinlays 2 152> 32x13in. g
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237he" 1

16 7/16"

TOP VIEW ASSEMBLED BOTTOM

DETAIL: BOTTOMS, FRAMES & INLAYS

FRONT VIEW TRAY SIDES

Grid squares

DETAIL: DADOES FRONT VIEW TRAY ENDS
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Inlaid Tea Tray: Step-by-step

MAKE THE TRAY SIDES & ENDS
© Rip and crosscut workpieces
for the tray sides and ends,
according to the dimensions
given in the Cutting List, page 214.

O Mark the tray ends for the
handles and finger joints. Start
by drawing a 1 x 1-in. grid pat-
tern on the tray ends, then
transfer the curved handle pro-
file and cutout shown in the
Front View Tray Ends drawing,
page 215, onto the parts. Next,
lay out the finger joints. Mark %%
x ¥o-in. finger joints on the tray P T —— T — )
ends and sides (See Photo A). e T T 1'»‘.».-..; -
Notice on the exploded view PHOTO A: Lay out the finger joints on the ends of the tray side and end pieces. Use a combi-
drawing (page 215) that the fin- nation square to mark the joints. Draw X's on the waste areas.

gers on the tray sides match, and
the fingers on the tray ends
match. In order to interlock, the
fingers start on the top edges of
the tray sides and on the bottom
edges of the tray ends.

(3] Lay out the bottom grooves.
The plywood bottom will fit into
Vo-in.-wide, Y4-in.-deep dadoes
cut into both the tray sides and
ends. Lay out these dado cuts on
the inside faces of the tray parts,
14 in. up from the bottom edges.
The grooves on both sets of parts
must stop ¥ in. from the ends of
the workpieces, or you'll cut
through the closest fingers.

Auxiiiary
miter fence

O Cut the finger joints: Set up a
¥-in.-wide dado blade on the
table saw and raise it 1% in.
above the saw table. Attach a
tall auxiliary fence to the miter

gauge to support the workpieces o 00 b il the finger joints with a Y-in.wide dado biade. Attach an awxiliary wood fence
as you cut them on-end. Then to the miter gauge to hoid the workpieces secureiy. Since the fingers match on iike workpieces,
stack the tray sides together and  ciamp them in pairs to cut the fingers in hoth parts at once. Note: Work carefully when set-
clamp them to the miter gauge, ting up these cuts—even slightly misaligned cuts can produce poorly fitting finger joints.
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PHOTO C: Cut the bottom panel grooves in the tray sides and ends
on the router tabie. When cutting these stopped dadoes on the tray
sides and ends, mark the ieading and traiiing edges of the bit on
the router fence so you know where to start and stop the cuts.

checking to be sure they are square to the saw
table. Cut away the waste between the fingers.
Follow the same procedure for cutting the tray end
fingers (See Photo B).

O Rout grooves for the bottom panel. Install a
I4-in. straight bit in the router table, and align the
bit and fence to follow your bottom dado layout
lines on the tray sides and ends. Then mark the
leading and trailing edges of the router bit on the
fence, and use these references to start and stop
the dadoes as you cut them in the tray parts (See
Photo C). Square the ends of these stopped dadoes
with a chisel.

0 Cut the handle profiles and cutouts on the tray
end pieces with a scroll saw (See Photo D).

© Sand the tray side and end pieces smooth. A
drum sander works well for sanding the profiles.

BuiLD THE BOTTOM
O Rip and crosscut the frame side and end pieces
to width and length. Cut 45° miters on the ends of
these four parts with a miter saw (See Photo E).

© Cut and glue the plywood bottom panels to-
gether to create a %-in.-thick blank. Spread glue on
one face of each panel, and laminate them together.
Sandwich the glue-up between clamps and long
cauls to distribute clamping pressure evenly and
produce a tight glue joint (See Photo F).

(D Lay out and cut #20 biscuit slots to join the
frame sides and ends to the bottom panel (See

Indoor Furnishings & Accessories

PHOTO D: Cut the curved handie profiies and cutouts on the scroii
saw. You'il need to driii an access hole for the biade first, in order to
start the handie cutout.

1%" ol

PHOTO E: Rip and crosscut the frame end and side pieces to size,
then miter-cut the ends of the parts to 45°,

PHOTO F: Laminate two ¥4-In. plywood sheets together to form the
bottom panel. Ciamp up the piywood on both sides with iong wood
cauls to press the sheets tightiy together untii the glue dries.
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PHOTO G: Lay out and cut #20 biscuit siots to join the frame side PHOTO H: Rout a shaiiow rabbet around the top face of the hottom

and end pieces to the bottom panei. Ciamp the parts in a bench panei for the veneer inlay strips. Instaii a Y2-in, straight bit in your

vise to hoid them securely when you cut the siots. router tabie to cut this ¥z-In.-deep rabbet. Practice on scraps first
and test the fit of the strips In the rabbet.

=

PHOTO I: Miter-cut the corners of the decorative iniay strips using PHOTO J; instaii the iniay strips on the bottom panei rabbets. Glue
the 45° fence on a combination square and a sharp utiiity knife. one piece at a time to the piywoed, and press it firmiy in piace with
Hoid the knife as square to the iniay as you can when making the a coupie of ciamps and a wood caui. Cover the iniay with wax paper
cuts, so the mitered joints wiii meet fiush. before ciamping on the caui to keep the parts from sticking together.
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Photo G). Plan for two biscuits
on each end piece and three per
side piece. Cut all the slots.

® Rout a ¥-in.-wide, ¥2-in.-
deep rabbet around the top face
of the bottom panel for the deco-
rative veneer inlay strips. Use a
straight bit in the router table to
make these cuts (See Photo H).

@ Cut and fit the bottom panel
inlay strips. Instead of cutting
these strips all at once, you'll get
better results if you work your
way around the bottom panel,
cutting one piece at a time, then
filling and cutting the adjacent
strip. Trim 45° miters on the
ends of the inlay strips with a
sharp utility knife and a combi-
nation square (See Photo I).
For best visual effect, try to cut
the corner joints so the inlay pat-
tern continues around the cor-
ners without abrupt breaks in
the pattern. NOTE: Most decora-
tive inlay strips have a pattern
repeat for seaming and cornering.

® Glue the inlay strips to the
bottom panel: Install the pieces
one at a time in the shallow rab-
bets. Clamp the inlay in place
with a wood caul protected by
wax paper, in case the glue seeps
through the inlay. Allow the glue
to dry before removing the caul
and moving on to the next strip
(See Photo J).

€D Install the frame side and
end pieces on the bottom panel:
Spread glue on the mating sur-
faces of the parts and into the
biscuit slots. Insert the biscuits
and clamp up the assembly (See
Photo K). A frame clamp or
strap clamp works well for hold-
ing the mitered corners closed
while the glue dries. Then sand
the bottom assembly smooth.

Indoor Furnishings & Accessories

Frame ciamp

PHOTO K: Attach the frame sides and ends to the iniaid bottom panel with giue and biscuits.
Dry-fit the parts together first with the biscuits in piace. Once the pieces are glued and
fitted, instali a frame ciamp around the assembly and tighten.

PHOTO L: Spread giue onto mating surfaces of the finger joints, siip the bottom into its
grooves and ciamp up the tray. instaii ciamps both lengthwise and widthwise to hold the
finger joints ciosed in two directions.

ASSEMBLE THE TRAY
D Dry-fit the tray sides and ends around the bottom panel assembly
with the bottom panel inserted in its grooves. Then disassemble the
parts, spread glue in the gaps between the fingers, and fit the tray
together (See Photo L). Do not glue the bottom panel into its
grooves so it can “float” freely. Clamp up the tray both lengthwise and
widthwise, and measure diagonally from corner to corner to be sure
the tray is square. Adjust the clamps to make corrections.

FINISHING TOUCHES
(D Smooth the entire project with 220-grit paper, easing all the edges
lightly as you go. Apply three coats of clear tung oil to the tray. Sand
between coats with 320-grit wet/dry paper or #0000 steel wool, and
remove the dust with a tack cloth. If your tray will be used to serve
beverages, topcoat with three layers of polyurethane varnish instead
of tung oil, to protect it from moisture stains.
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Corner Cupboard

urn an unused corner of your kitchen or dining room into a

display area with this reproduction of a Colonial-style corner
cupboard. Made from dimensional pine, our cupboard features a
contoured face frame, three open shelf areas for display purposes
and hangs on the walls by way of hidden French cleats.
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Vital Statistics: Corner Cupboard

TYPE: Corner cuphoard

OVERALL SIZE: 34W by 4234H by 13D

MATERIAL: Pine

JOINERY: Biscuit joints on face frame; reinforced butt joints on carcase

CONSTRUCTION DETAILS:
- Curved face frame details accentuate Colonial styling

 Space-saving corner design creates ample dispiay area

- Painted pine makes this an economicai project to buiid

- Cabinet hangs on wali with hidden French cieats

FINISHING OPTIONS: Primer and paint or dark stain with ciear topcoat

Building time Tools you’ll use Shopping list

PREPARING STOCK - Jointer [ (B) 3/4 x BY4 in. x 10 ft.
2 hours : pine (nominai 1 X &)
* Tabie saw
. (] (1) 34 x 94 in. X & ft.
xom = Power miter saw pine (nominal 1 X 10)
hogas - Circular saw with edge guide [ #20 biscuits
Q’ CUTTING PARTS - Router with piioted %s2-in. ogee [] Wood glue
2-4 hours bl Sl ceack cowe [] #8& flathead wood screws
- Biscuit joiner (1-, 1V/2-, 2Y2-in. )
ASSEMBLY
2-3 hours - Bar or pipe ciamps [] Finigh nails (34, 4d, 6d)
- Jig saw [ ] Finishing materials
FINISHING
_{‘ﬁ 1-2 hours - Back saw or Japanese-styie [[] Heavy-duty wall anchors
'~ puii saw and screws
TOTAL: 9-15 hours * Hammer and naiiset
= Driii/ driver
= Driii press drum sander or
spindle sander
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Corner Cupboard

Drive these nails #8 % 21/2" flathead
l [ H i'//__'__\ into face frame wood screws s

-'x"'r R
314" cove ' L e ' : |,
molding "l |
#8 x 1" flathead
wood screws
—y
6d finish
nails, typ.
5/32"-rad. 5 \
Roman ogee :
profiie #8 x11/2" flathead
wood screws to
qqqqq ' . assemble cabinet

parts, typ.

45° bevelea)l edges, typ.

#20 biscuits % e
Corner Cupboard Cutting List

Part No. Size Materiai Part No. Size Materiai

A. Sides 2  34x155%x 383 in. Pine F. Face frame 2 34 x 3% x 42 in. Pine

B. Top, Bottom 2 34 x 10% x 27 in. " stiles

C. Back 1 %4 x8%38%in. ) G. Shelf edge 2 3ax1lA8x27in. "

D. Fixed shelves 2 34 x 934 x 2502in. o H. Crown 1 %x3x34in. !

E. Iace frame 92 S4w4x25in. " i. Covemolding 1 34x34x34in. X
rails J. Frenchcleats 4 14x3x12in. "
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#8 x 21/2" flathead
wood screws, to
attach French cleats

TII

TOP SECTION VIEW

FRONT VIEW

#8 x 11/2" flathead

——— wood screws, to
f assemble cabinet

- 131/2"

¢ Top & BOTTOM

95/4"

| 5/4"4

|
FIXED SHELVES

Grid squares are 1" x 1"

RAIL PROFILE
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Corner Cupboard: Step-by-step

ASSEMBLE THE CARCASE
@ Edge-glue panels to use for the cabinet sides,
top and bottom. We used 1 x 6 pine. Make sure to
joint all edges first. The panels should be at least
1 in. longer and wider than the finished sizes of the
parts. After the glue has dried, smooth the faces of
the panels with a hand plane or cabinet scraper
and a random-orbit sander.

@ Bevel-rip one edge of each carcase side panel at
45°,. Then make a parallel bevel cut on the opposite
edge to rip the panel to width (See Photo A).
Cross-cut the sides to length.

© Lay out the carcase top, bottom and fixed
shelves according to the drawings on page 223.
Since the top and bottom of the carcase are the
same size, as are the fixed shelves, stack the
glued-up panels on top of one another for similar-
sized carcase parts, and draw the layout lines on
the top panel. Then screw the panels together in
the waste areas (away from where the saw blade
will run). Use a circular saw and a straightedge
cutting guide to gang-cut the angled edges in the
workpieces (See Photo B). TIr: You can make an
edge guide for your saw by screwing a scrap of
edge-jointed 1 x 4 to a strip of Va-in.-thick hard-
board, then running the saw along the Ix to trim
the hardboard, creating a blade reference edge.
Align and clamp the cutting guide to one of the
ganged stacks and cut both carcase parts at the
same time. Then gang-cut the other parts.

O Mark the locations for the carcase top and
bottom and fixed shelves on the cabinet sides. The
carcase top and bottom are flush with the ends of
the carcase sides. The fixed shelves are spaced
11%2 in. and 23 in. from the top face of the carcase
bottom. Make reference marks for #20 biscuits on
the shelves, top and bottom and sides, and use four
biscuits per joint (See Photo C). Cut biscuit slots
in the mating parts of each joint.

© Rip-cut and cross-cut the two shelf edge strips
to size. Use a piloted 952-in.-radius Roman ogee bit
to cut profiles in the shelf edge strips. We used a
router table to cut the profiles, but a hand-held
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Blade guard
removed for
clarity

PHOTO A: Bevel-rip the glued-up panels on both edges to make the
cabinet sides. The 45° bevels should be parallel. Clamp featherboards
to the saw table and fence to hold the panels securely as you cut.

PHOTO B: Gang-cut the carcase top and bottom panels to slze, then
gang-cut the fixed shelves. Use an edge guide clamped to the work-
piece and your workbench to ensure straight cuts.

router would also work (See Photo D).

0 Glue the shelf edging to the front edges of the
fixed shelves so the profiled edge is flush with the
top of each shelf. Use masking tape to hold the edg-
ing in place while the glue dries. The edging is
oversize, and should overhang the shelves on both
ends. Let the glue dry and remove the tape.



PHOTO C: Lay out all the carcase parts and draw allgnment marks
for biscuilt joints. Be sure to keep the orlentation of the slde panel
bevels in mind when you lay out and mark the parts.

@ Trim the overhanging shelf edging to continue
the lines of the angled sides of the shelves, using a
back saw or fine-toothed Japanese-style pull saw.
Clamp the shelves to your workbench for easier
cutting (See Photo E). Work carefully to avoid
splintering the edges of the edging as you make
the cuts.

© Rip the carcase back to width from 1 x 10 stock,
and bevel both long edges at 45° on the table saw.
The bevels should face in opposite directions from

one another. Then cross-cut the back panel to length.

@ Finish-sand the carcase parts and assemble the
carcase with biscuits in place, to check the fit of all
the parts. You'll attach the sides to the top, bottom
and fixed shelves first, then attach the back to the
sides. Drill countersunk pilot holes first, then fas-
ten the carcase parts together using 13%-in. flat-
head wood screws. Screw the carcase sides to the
shelves, then drill angled pilot holes through the
back and into the sides, slide the back into place,
and attach it with screws (See Photo F).

ATTACH THE FACE FRAME
D Rip- and cross-cut the face frame stiles to size.

Bevel one edge of each stile to 45° on the table saw.

@ Rip- and cross-cut the face frame rails to size,
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PHOTO D: Rout an ogee profile along one edge of both shelf edge
strips with a plloted 332-In.-radlus Roman ogee bt (See inset). The
edging is oversize at this stage to keep your fingers clear of the bit.

PHOTO E: Clamp the fixed shelves to your workbench and trim the
profiled shelf edging to match the angled ends of the shelves. We
used a fine-toothed Japanese-style pull saw to make the cuts.

according to the Cutting List, page 222. Enlarge the
grid pattern on page 223 to full size on paper for the
rail profile, then glue it to a piece of scrap plywood.
Cut the plywood to shape, creating a half template
for the rail profile. Trace the outlines of the template
onto a rail, then flip the template over and finish
the outline by tracing the mirror image on the rest
of the rail. Outline the second rail. Cut out the rail
profiles with a jig saw, band saw or scroll saw and
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PHOTO F: Assemble the carcase parts using 11%2-In. flathead wood
screws to relnforce the joints, Attach the cupboard back by driving
the screws at an angle through the back and into the sides.

smooth the cut edges (See Photo G). Tir: A drum
sander in the drill press or a spindle sander is a
great way to smooth up all the curved sawn edges.

@ Arrange the face frame parts together. The ends
of the rails should butt against the flat edges of the
stiles; position the beveled edges of the stiles so
they taper toward the back of the cupboard. Cut
biscuit slots for #20 biscuits to join the ends of the
face frame rails to the stiles, one biscuit per joint.
Then glue up and clamp the face frame on a flat
surface. No7TE: You may need to fashion notched
clamping pads for the clamp jaws so they’ll fit over
the beveled edges of the stiles, to keep the clamp
Jjaws from marring the stile bevels.

@ Align the face frame with the front of the carcase
so the top edge of the face-frame top rail is even with
the top of the carcase and the stiles overhang the
carcase sides evenly. Attach the face frame with wood
glue and 4d finish nails. Set the nails below the
surface of the face frame with a nailset (See Photo
H). Fill the nail holes with wood putty and finish-
sand the face frame smooth with 180-grit sandpaper.

ATTACH THE CROWN ASSEMBLY
@ Cut the crown strip to rough size (about 36 in.
long), then miter the ends at 45° to continue the
angled lines of the face frame. Use a table saw or a
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PHOTO G: Make a template of the face-frame rall profile and use it
to lay out the curves on the ralls. Cut the profiles using a jig saw,
band saw or scroll saw.

power miter saw to cut the miters in the work-
piece. Finish-sand the front edge of the crown, then
attach it to the carcase top and face frame with
glue and 4d finish nails. The crown should over-
hang the face-frame top rail by 1 in.

(0 Cut a strip of molding to fit the gap between
the crown strip and the face frame. We routed a
Roman ogee profile into a strip of stock, then
ripped the molding to width on the table saw (See
Photo I). You could use milled cove molding
instead. Miter-cut the molding to length, making
sure the ends will follow the lines of the crown and
the edges of the face frame. Attach with glue and
3d finish nails.

FINISHING TOUCHES
We painted the cabinet front before attaching the
French cleats used to hang it. Because pine is a
softwood, we primed the surfaces first, then
applied two coats of satin paint. (We chose peri-
winkle blue because it’s similar in tone to the
blue milk paint often used to finish Colonial-style
furnishings).

(0 Cut the French cleats to size from scrap pine,
and bevel one edge of each cleat to 45°. Glue and
screw one cleat to each side of the cabinet along its
top edge, so the beveled edges of the cleats face
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down and in toward the cabinet.
Use three 1-in. flathead wood
screws per cleat (See Photo J).

€9 To hang the cupboard, attach
the two remaining French cleats
to the two walls bevel-side up so
the bevels face the walls. Level
the cleats to one another on the
walls and space them 7 in. from
the corner. Drive 21¢-in. flathead
wood screws through the cleats
and into the wall, making sure to
hit wall studs. Since the cleats
will support the full weight of
the cupboard and its contents,
use wall anchors and appropri-
ate screws if you cannot attach
the cleats to wall studs.

(B Hang the cupboard on the
wall so the French cleats inter-
lock. The cleat bevels will force
the cabinet tight against the
wall. Tack the cabinet to the wall
with one screw through each
side and cleat.

PHOTO H: Attach the face frame to the cupboard carcase with giue and 4d finish nalls. Drive
the nallheads below the face frame surface with a nailset.

Blade guard removed for clarity

Cleat bevel faces
down and in toward
carcase sides

PHOTO I: Rip the cove molding for the cupboard crown to width on PHOTO J: Attach French cleats to the sides of the cablnet, flush with
the table saw. Use a featherboard and pushstick. the top of the carcase. The cleat bevels face down and into the sides.
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Collapsible Band Saw Basket

his ingenious gift, which imitates an Irish folk-art design, makes a handy table

accent piece. The basket is formed by cutting a serics of concentric spirals in a wide
piece of stock with the band saw table set at an angle. These angled spiral cuts allow the
center of the basket to drop down into a tapered bowl shape or collapse flat for storage.
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Vital Statistics: Collapsible Band Saw Basket

Building time

71 PREPARING STOCK
1% hour

% LAYOUT
1% hour
E:’ CUTTING PARTS
1 hour
& ASSEMBLY
15 hour
_;ﬁ FINISHING
[—] 11‘2 hour

TOTAL: 3 hours

TYPE: Coiiapsible basket

OVERALL SIZE: 9516W by 942D by 12%sL

MATERIAL: Red oak
JOINERY: None

CONSTRUCTION DETAILS:

+ Can be made from 1 board ft. of 3/4-in. hardwood
- Basket splral cuts are made on the band saw with the tabie tiited to 3°

- Basket and stand pivot open on screws

* Project folds flat for storage (See bottom photo)

FINISH: Satin polyurethane varnish

- Planer and jointer (optional)

« Band saw with 3/6-In. scrolling
biade

* Drill/driver
= Beit sander

- Band ciamp

Tools you’ll use Shopping list

[ (1) 3/ x 10 in. X 2 f+. red
oak or (2) %4 X 5 in. X
2 ft. red oak

[1 (2) #6 x 3/a-in. brass
SCrews

[ (1) #6 x 1-in. brass screw
] Wood glue
[ Finishing materials
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Collapsible
Band Saw
Basket

1"-long glue joint

#6 x 5/8" brass
flathead wood

screws, typ.
3°-inward beveled

basket cuts

Relief saw cut

#6 % 1" brass
flathead wood screw

Collapsible Band Saw Basket Cutting List

Part No. Size Materiail
A. Frame* 1 34x 9148 %1212 in. Red oak
B. Basket* 1 34 % 834 x 914 in. Y

C. Stand* 1 Fa x 4V4 > 34 in. L

* Pieces cut from same initial oak blank
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Grdsataresaee bt FRAME, BASKET & STAND LAYOUT Rellat eam et
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Collapsible Band Saw Basket: Step-by-step

CREATE A BLANK
Start this project with a 10-in.-
wide oak panel that is at least
13 in. long. The panel must be
knot-free with straight grain and
no signs of splitting. You may
find surfaced, 94-in. stock at your
local lumberyard that is wide
enough to make this project from
a single length of board. However,
gluing up a couple of narrower
boards is just fine, too.

© If you glue up your panel with
multiple boards, joint the long
edges of each board to flatten
and smooth them. You'll want to
glue up the boards with the
tightest joints possible so the
seams aren’t distracting. Apply
an even coat of glue to the mat-
ing edges of the boards and
clamp them together. Squeeze
the joints until they are closed,
but don’t overtighten.

© Sand the panel faces smooth.
Since the panel will receive mul-
tiple closely spaced cuts, it’s best
to sand the panel smooth now,
rather than leave all of your
sanding until later, when sand-
ing will be more difficult. Sand
to 220-grit.

CuT THE OUTER FRAME
& BASKET PROFILES

© Lay out the apple-shaped
frame on the panel: Enlarge the
template on page 231, and use it
as a guide to draw the frame
shape. Be sure to orient the pat-
tern on the panel so the grain
runs lengthwise along the apple.

O Cut out the apple frame.
Install a narrow scrolling blade
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PHOTO A: Cut out the apple-shaped frame that supports the basket. Then mark and cut out
the basket from the center of the frame as well as the stand.

PHOTO B: Tlit the saw table to 3° and begin the spiral cut, orienting the workpiece so the blade
tilts In toward the center of the basket throughout the cut. Take your time making this spiral-
Ing cut, following your layout lines closely. Try to complete the splrals in one continuous cut.



PHOTO C: Glue the saw kerf closed in the frame, and use a strap
clamp to hold the joInt shut. Glue the first Inch or so of the basket
spiral together. A C-clamp works well for keeplng this joint closed
while the glue dries. Then scrape or sand away any glue squeeze-out.

on your band saw and set the saw table at 90° to
the blade. Trim along the layout line you drew in
Step 3.

© Cut out the basket shape and the stand. Use
your pattern as a guide to draw the basket cutout
and stand on the apple blank. The exact shape of
the overall basket isn’t crucial, but be sure to size it
so the frame around the basket is at least 95 in.
wide on the sides, and 132 in. wide on the bottom.
Then cut out the basket, starting near the bottom of
the apple frame, and make the cut in one long pass
around the inside of the frame to remove the basket
(See Photo A). Cut out the stand.

CuT THE SPIRALS
@ Prepare for cutting the spirals in the basket:
Select the best face of the basket and use your
pattern for drawing the spirals on this face. Tip:
You may want to adhere the paitern directly to the
workpiece with spray-on adhesive and use it as your
actual cutting diagram, if you'd rather not draw the
shapes or spiral pattern by hand. Be sure the spirals
are at least V4 in. wide, and stop the spiral pattern
when the center of the basket is about 4 in. in
diameter. The actual spiral cut will require you to
tilt the band saw table to 3°. Doing this will cause
the spirals to friction-fit together when the basket
drops into its open position.

€@ Make the spiral cut. Be sure the workpiece is on

the correct side of the blade when you start: If your

table is tilted down to the right (as you're looking at
the front of the blade), place the workpiece to the
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PHOTO D: Fasten the stand and the basket to the frame. Attach the
basket with two 34-in. brass flathead wood screws, driven Into coun-
tersunk holes in the frame sldes. Attach the stand to the frame with
a 1-In. brass flathead wood screw, driven up from below.

right of the blade and start the cut with the grain.
If your table is tilted to the left, place the workpiece
to the left of the blade (See Photo B). Make the
cut slowly, and do not stray from your cutting line
as you go. When you complete the cut, keep the saw
running and carefully back the blade out of the cut.

ASSEMBLE THE FRAME, BASKET & STAND
© Glue the saw kerf closed on the frame, and glue
the first inch or so of the basket spiral together as
well (See Photo C). The goal here is to hide these
joints, so clamp both joints until the glue dries.

© Drill countersunk holes for the two screws

that hold the basket inside the frame, as well as
the single screw that holds the stand to the frame.
Install the screws and test the action of the parts
(See Photo D). If you've assembled the parts cor-
rectly, the stand and basket should pivot easily and
the basket should drop down toward the stand
when opened.

FINISHING TOUCHES
D) Depending on how precisely you were able to set
the band saw table angle when you cut the spirals,
the basket may not drop down as far as you'd like
when it opens because the spirals fit too tightly
together. To improve the fit, sand the cut edges of
the spirals all around to reduce friction between the
basket loops. Then topcoat the project with several
coats of clear, satin polyurethane varnish.
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Spice Shelves

et those jars of spices and seasoning out of a dark cupboard and onto

this handsome oak spice holder. Two lower shelves are designed to
accommodate full-size shakers, while the top shelf stores taller containers
and bottles. Chamfered back slats and lap-jointed front rails lend a fine
woodworking air to this deceptively simple piece.

234 Woodworking




Indoor Furnishings & Accessories

Spice Shelves

Vital Statistics

TYPE: Wall-hung spice shelf unit
OVERALL SIZE: 14%16W by 22H by 4D
MATERIAL: Red oak

JOINERY: Butt joints relnforced with glue and
finish nails; glued dado and lap joints

CONSTRUCTION DETAILS:
- Project constructed from pre-milled 14- and
L-in.-thick stock

- Back panel “V-grooves” are formed by chamfering
the edges of the back slats before glue-up

- Shelf dadoes are gang-routed into the sides using a
simple shop-made jig

FINISH: Danish oil
BUILDING TIME: 6-8 hours

Spice Shelves

MAKE THE BACK PANEL
€ Crosscut the four back slats
to length: Arrange the slats
together on edge to form a panel
with pleasing grain pattern.
Label the order of the slats in the
panel.

© Mill the back slat chamfers
with a router and a piloted cham-
fering bit: Set the bit to a depth
of 34 in. Rout only the “show-side
edges of the slats that will touch
each other once the back panel is
glued up. The two outermost
edges are not chamfered (See
Photo A).

b

© Glue up the back panel:
Spread wood glue along the mat-
ing edges of the chamfered back

slats and clamp them together. the edges that will meet

Shopping List
[ (4) Yz x 32 in. x 4 ft. red oak*
1 (1) Y& x 14 in. x 4 ft. red oak*
[] 1Va-in. finish nails
[] Wood glue
[] Finishing materials

[] Picture-hanging hardware

* See page 239 for more information on
buying pre-milled thin lumber

Step-by-step

PHOTO A: Rout chamfers along the mating edges of the back slats with a piloted chamfering
bit set to a cutting depth of 3 in. It's a good idea to labei the slats first so you profile only

once the panel is glued up.
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Spice Shelves
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Spice Shelves Cutting List

’A:/Z" i Part No. Size Material

\
\
3/4" 1
!
!

0

A. Sides 2 Yox 3% x20in. Red oak
B. Shelves 3 15 % 3% x 1356 in. 2

1,0 C. Front rails 3 tax1va x 14%is in. i
D. Back slats 4 Yox3l%x22in, L

SIDE - NOTCH & DADO DETAIL

236 Woodworking



Indoor Furnishings & Accessories

F ‘ 1/ "
LY 8
\\_“ ’,/
=

/2" squares

BACK CURVE LAYOUT BACK V-GROOYE

1 4[: '/E"
AR Sy i | /\_ 5
e
D |
14"
34"
B 1AM
22” C
a 71 /41!
?5, /2"3 T/ s
5
: 17"
o I\
7 -]1 5, /z" - r/ Z

FRONT ELEVATION SIDE SECTION

Spice Shelves 237



PHOTO B: Glue and clamp the slats together to form the back panel.
Clamp scrap cauls across the slats to hold the panels flat. Apply
just enough clamping pressure to close the joints.

Project sides

-

" -"
P:‘ \‘r : Fence _

PHOTO D: Create a simple shop-made jlg out of plywood to gang-rout
shelf dadoes across the sides. Guide the router base along a remov-
able fence, and rout each dado clear across both the jig and sldes.

Algo clamp a pair of scrap cauls across the panel to
help keep it flat (See Photo B).

© Create a full-size paper template of the Back
Curve Layout, page 237, and use the template to
trace the top profile onto the back panel. Trim the
top profile to shape with a jig saw (See Photo C).

© Sand the back panel smooth with 150-grit paper.
It’s easier to sand this panel now before assembly.

MAKE THE SIDES
O Crosscut the sides to length. Lay out the shelf
dadoes on these workpieces, positioning them
according to the Side Section drawing, page 237.

© Rout shelf dadoes in the sides. We routed the
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i T -
PHOTO C: Enlarge the Back Curve Layout grid pattern on page 237
to make a template for drawing the profile at the top of the back.
Cut the profile to shape with a jlg saw.

PHOTO E: Spread glue on the mating surfaces of the shelves and
sides, and assemble these parts. Note: In this photo, the rail notches
in the sides are facing down.

dado grooves across both sides at once with a simple
shop-made jig. The jig is comprised of a 34-in. ply-
wood panel about 12 in. wide and 24 in. long, sized
so that both side panels can lie side by side and flat
on it. Strips of ¥2-in.-thick plywood were glued (not
nailed) around the panel to hold both side panels
securely and to serve as back-up support for mini-
mizing bit tearout. We then screwed a fence across
the jig to guide the router base for cutting the
dadoes. With the jig clamped to your worksurface
and the sides in place, rout dado grooves across the
full jig and both sides at your shelf layout marks,
moving the jig fence accordingly for making each
dado cut (See Photo D).

O Lay out and cut the Va-in.-deep, 1%4-in.-wide
notches in the sides that will house the three front



PHOTO F: Dry-fit the front ralls In their notches in the sides. The rails
should fit flush with the front edges of the sldes. Once they do, glue
and clamp the front ralls In the notches.

rails. See the Front Elevation drawing, page 237, for
marking the notch locations, then carefully cut the
notches with a sharp wood chisel.

© Smooth the sides with 150-grit sandpaper.

ASSEMBLE THE PROJECT
(D Dryfit the shelves in the side dadoes to check
the fit of the parts. Widen or deepen the dadoes as
needed with a chisel and sandpaper.

@ Apply glue to the ends of the shelves and into
the dadoes, then assemble the shelves and sides
with clamps. Tighten the clamps just enough to
seat the shelves in the dadoes (See Photo E).

® Cut the front rails to length and dry-fit them in their
notches on the sides. Adjust the fit of the parts as needed
by chiseling out more waste from the notches. The
rails should fit flush with the front edges of the sides.

® Spread glue into the notches and install the
rails, clamping the parts together (See Photo F).

(D Fasten the back panel to the project: Turn the
project facedown on your worksurface. Set the back
in place with the chamfered face down and mark
shelf centerlines across the back for locating finish
nails. Spread glue on the back edges of the sides
and shelves, and set the back panel in place. Install
the back with 1V4-in. finish nails driven through
pilot holes in the shelves and sides (See Photo G).

Indoor Furnishings & Accessories

PHOTO G: The back is secured with glue and nalls. Before attaching,
mark a llne across the back at each shelf to serve as guides for
locatIng the fasteners. Drill pllot holes for the finish nails, and set the
heads so they will not scratch the wall once the shelf unit is hung.

FINISHING TOUCHES
® Apply the finish of your choice. We wiped on
three coats of Danish oil.

(B Attach picture hanger hardware that will allow
the spice rack to hang close to the wall.
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Crosscut Trivets

'While it may look like 14 separate sticks have been glued together in a grid pattern
to form these trivets, the truth is you can cut the whole trivet in one part from a
single piece of wood. There’s no gluing or assembly involved—just a little milling on the
router table. Thanks to the ‘woven’ design, these trivets effectively disperse heat to pro-
tect tables and countertops from hot dishes. They make unique gifts, and you can build
them in a snap from any hardwood species you like.
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Vital Statistics: Crosscut Trivets

TYPE: Trivets

OVERALL SIZE: 615W by 34H by 614L
MATERIAL: Hardwood

JOINERY: None

CONSTRUCTION DETAILS:
= Trivet is milled from a single piece of stock

= No glue-up, assembly or finishing required

- Lattice cuts can be made with a router and 12-in.
straight bit or table saw and dado blade

- Four cuts are made at each router fence setting, and
there are three fence settings in aii to mill this size
trivet

FINISH: None

Building time Tools you’ll use Shopping list

&1 PREPARING STOCK - Router table with 1/-in. straight [ (1) 3 x 62 x 6Y2 in.
14 hour bit or table saw with dado blade hardwood

LAYOUT - Sander

14 hour

CUTTING PARTS
12 hour

ASSEMBLY
None

_ﬁﬁ FINISHING
[ ——— | None

TOTAL: 1 hour
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Crosscut
Trivets

112" x 112" dado
grooves, typ.

kﬂ'z" x 1/2" dado

grooves, typ.

T o2t ]

Crosscut Trivets Cutting List

Part No. Size Material
A. Trivet 1 34 x 6142 x 612 in. Hardwood
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Crosscut Trivets: Step-by-step

Straight, tight-grained plain-sawn stock such as
oak or cherry will produce nicer cross-grain cuts,
but experiment with a variety of hardwoods to
produce an interesting collection of these unique
trivets. Mahogany, maple and walnut are other
good wood choices. We routed the lattice-style
pattern with a straight bit to produce square, flat-
bottomed grooves.

© Rip and crosscut a 61 x 6%-in. blank of 3-in.
cherry. Sand the faces and edges smooth and flat.

@ Install a %-in. straight bit in the router. Use a

freshly sharpened or new carbide-tipped bit for best

results. NOTE: You could also make all of the follow-
ing cuts on the table saw with o dado blade.

€ Make the first round of passes: Set your router
table fence ¥ in. from the bit, with the bit raised to
#6 in., and cut along one face of the blank with the
grain. Then rotate the trivet 180° and make a sec-
ond groove on the same face. Flip the workpiece
over, rotate it 90° and make a third pass. Finally,
rotate the piece 180° and cut a fourth groove.

O With the fence at the same setting, raise the bit
to 34 in. and repeat the same sequence of cuts you
made in Step 3 to cut deeper grooves. After you've
made these passes, raise the bit another ¥i6 in. to
%6 overall, and make four more passes to cut clear
through the groove intersections (See Photo A).

© Move the fence 1% in. from the bit and repeat
the bit-raising milling process to cut four more
grooves. Then set the fence position for the third
and final round of cuts to 2% in. from the bit. Com-
plete these grooves to finish the latticed pattern
(See Photo B).

0 Sand lightly to ease the cut edges. Do not apply
a finish if the trivets will be used beneath hot cook-
ware, or the finish could melt.

PHOTO A: Make the first series of grooves with the router fence set
1% in. away from a %-in. straight bit raised to 346 in. Cut two parailel
grooves into one face, then fiip the workpiece and cut two grooves
in this face that are perpendicuiar to the grooves in the opposite
face. Raise the biade to 38 in. and then % in., cutting progressiveiy
deeper grooves untii the intersections between the grooves open up.

PHOTO B: Reposition the fence at 1% in. and 2% in. from the bit for
the second and third rounds of cuts. Continue miiilng the grooves in
three passes, raising the bit after each, untii the trivet is compieted.
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Recipe Holder

uild this handy kitchen organizer for the cook in your

household, and your efforts may truly earn sweet rewards.
A recipe card drawer with divider stores several generations’
worth of family favorites. The “easel-style” cookbook rest holds
a cookbook open and in full view and keeps it from gobbling up
precious countertop workspace.
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Recipe Holder

Vital Statistics Shopping List

TYPE: Recipe box with cookbook rest [J (1) 22 in. X 2 X 4 ft. birch plywood
OVERALL SIZE: 1314L by 1634sH by 934D ] (1) Threaded drawer Puff
MATERIAL: Birch plywood

JOINERY: Butt joints reinforced with L] 1¥4-1n. Brileh naile
glue and nalls '

CONSTRUCTION DETAILS: LI Weod glue
- Nail-on nylon drawer glides added to inside drawer L] Finishing materials
opening make the drawer easier to operate and
minimize wear

- Decorate the project with craft stencils or rubber
stamps (See Stenclls & Stamps, page 249)

FINISH: Primer and paint
BUILDING TIME: 3-4 hours

[] (4) Nail-on nylon drawer glides

Recipe Holder: Step-by-step

BUILD THE COOKBOOK REST
@ Lay out and cut the book rest,
shelf and shelf lip according to
the dimensions given in the
Cutting List, page 246.

@ Fasten the shelf on edge to
the book rest so it’s flush with
the bottom edge of the front.
Secure these parts with glue and
1}4-in. finish nails.

© Attach the shelf lip to the
front edge of the shelf so the
bottom edge of the lip is flush
with the bottom face of the shelf.
Glue and nail the parts together.
Recess the nailheads with a

nailset (See Photo A).

ASSEMBLE THE RECIPE HOLDER .

O Make the sides: Rip and PHOTO A: Assembie the book rest, sheif and sheif iip with giue and 1%-in. finish naiis. Drili
crosscut two 8-in.-wide, 1638-in.- piiot hoies first for the nails.
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Recipe Holder

Nail-on

Recipe Holder Cutting List

Part No. Size Materiai

A. Sides 2 1ox8x1634in. Birch
plywood

B. Bottom 1 14x8x12M in. ;

C. Book rest 1 1x12va x 12V% . i

D. Shelf 1 lox1lex 12V in. "

E. Shelf lip 1 lex1lax 12V in. I

F. Drawerfront 1 }2x5x 13l in. i

G. Drawer sides/ 3 2 x3x7in. X

divider
H. Drawer back 1 Bx3x12 in. "
I. Drawer bottom 1 12x 71 x12in. z
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PHOTO B: Lay out and cut the side panels to shape with a jig saw
guided by a ciamped straightedge.

long pieces of plywood for the side workpieces.
Follow the Side Layout drawing, page 246, to lay
out the angled shapes of the sides. Cut the sides to
shape with a jig saw (See Photo B).

@ Cut the plywood bottom panel to size.

(5] Build the recipe box: Draw reference lines
across the inside faces of the box sides 14 in. up
from the bottom to mark the location of the box
bottom. Spread glue on the edges of the front panel
of the cookbook rest, as well as on the ends of the
bottom panel. Clamp the cookbook rest and the
bottom panel between the sides, configuring the
parts so the project is lying on its side. Be sure the
bottom panel lines up with the reference lines and
the cookbook rest is flush with the angled profiles

on the side panels. Drill pilot holes and drive 1V4-in.

finish nails through the side panel into both the
bottom and cookbook rest. Set the nailheads. Reclamp
the project so the other side panel is on top, and
nail these joints in the same fashion (See Photo C).

BuIiLD THE DRAWER
@ Rip and crosscut all of the drawer parts to size.

© Fasten the drawer bottom to the back in the
orientation shown in the Drawer Cross Section
drawing, page 246. Spread glue along one long edge

Indoor Furnishings & Accessories

PHOTO C: Giue and naii the sides to the bottom and cookbook rest

to form the recipe box. Arrange and ciamp the parts so you can naii
through one side, then reciamp and fasten the other side.

PHOTO D: Giue, ciamp and naii the drawer bottom and back
together. Drive the naiis through piiot hoies, and recess the naii-
heads with a naliset.

of the drawer bottom before clamping the two parts
together, then drill pilot holes through the bottom
and into the back. Attach the parts with 14-in.
finish nails (See Photo D).
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PHOTO E: Fasten the drawer sides and divider to the bottom and back with the drawer
arranged upside down on your bench. Giue, ciamp and naii these joints.

F

PHOTO F: Instaii the drawer front on the drawer carcase with glue and finish nails. Note that
the front overhangs the drawer carcase 3 in. on the sides and %2 in. on the top and bottom.

248 Woodworking

© Add the drawer sides and
divider: Mark the centerline of
the drawer divider across the
bottom face of the drawer bottom.
Spread glue along one short end
and one long edge of the drawer
sides and divider. Set the drawer
parts together on your bench
with the drawer bottom facing
up. Drive finish nails through
pilot holes in the drawer bottom
and back and into the sides and
divider to fasten the parts (See
Photo E).

@ Install the drawer front on the
drawer carcase: Set the drawer
front on the drawer carcase so it
overhangs each drawer side by
9% in., but only 12 in. on the top
and bottom. Mark centerlines on
the drawer front for the sides,
divider and bottom. Spread glue
on the front edges of the drawer
carcase, clamp the drawer front
in place and attach it with finish
nails. Set the nailheads (See
Photo F).

FINISHING TOUCHES
@ Fill nailhead recesses and
any other voids in the plywood
with wood putty. Sand the
project thoroughly.

@ Apply primer and two coats
of paint.

® Install a drawer pull at the
center of the drawer front (See
Photo G).

@ Nail four drawer glides to the
recipe box bottom so they’re flush
with the side panels. Locate a
pair of glides about 132 in. in
from the front of the drawer
opening and another pair 4 in. in
from the back (See Photo H).
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PHOTO G: Driii a piiot hoie at the center of the drawer front for a PHOTO H: Tack four naii-on nyion drawer giides to the recipe box bot-
threaded drawer puii. instaii the puii. tom inside the drawer opening. The glides shouid be fiush against
the project sides.

' i
o

Stencils & stamps
Decorate this recipe holder
with kitchen themes using
stencils or stamps available
- at most craft and discount
- stores. To transfer an image,

l simply hold or tape the sten-
cil in place, apply paint In

the cutout areas and lift off
the stencil for reuse. If you

use plastic sheet stencils,

It's a good idea to apply

them with gel-style stencll
paint or spray paint instead

of thinner, brush-on paint.

Thin paints tend to bleed
beneath the stenciled areas,
ruining ﬂle desired shape.
Another detalling optlon is

to buy foam-rubber stamps
with raised shapes that you @ |
cover with paint and stamp
on the project. :
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Knife Storage Block

One of the most useful accessories in any cook’s repertoire,
a solid-wood knife block keeps blades safely at hand and
neatly stored while protecting their sharpened edges. This
knife block is sized to fit on countertops beneath wall
cabinets, and it’s easy to build. Slots for the knives are
simply dadoed into one face of each strip before ¥
assembly. The knife block is made of
beech, a tough, beautiful '
wood commonly used for
kitchen accessories.
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Vital Statistics: Knife Storage Block

TYPE: Knife block
OVERALL SIZE: 75W by 85&H by 1034L
MATERIAL: Beech

JOINERY: Face-glued laminations, butt joints reinforced
with screws

CONSTRUCTION DETAILS:
- Slots for knives are cut into one face of the block
laminatlons to make alignment easy during glue up

- Can be built with standard 34-in.-thick stock if you
choose to use a more common hardwood, like maple,
for this project

- Block designed to hide the bottom open ends of the
knife slots

» Legs fasten to the block with screws
FINISH: Clear satin polyurethane

Building time Tools you'll use Shopping list

7 PREPARING STOCK - Table saw 1 (&) 44 % 4 in. X 10 ft.
2 hours beech
- Planer
[] (1) 44 X © in. X 2 ft. beech
LAYOUT = Jointer
1 hour [] #8& x 1V/4-in. flathead wood
* Band saw, scroll saw or jig saw SCrews
C;’ CUTTING PARTS * Drlll/ driver [] Moisture-resistant
2 hours - Clamps wood glue

[[] Finishing materials
ASSEMBLY
1 hour
J‘B FINISHING
e—= 1 hour

TOTAL: 7 hours
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Knife Storage Block

Adjust slot dimensions
to fit your knives

. S— #6 x11/4" flathead
Knife Storage Block Cutting List wood screws, Typ.

Part No. Size Materlal

Al. Block laminations 10 34 x 312 % 12 in, Beech
B. Feet 2 34 % 434 x Tl in, 4
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Knife Storage Block: Step-by-step

PREPARE THE STRIPS
@ Plane all of the %4 beech stock down to 34 in.
thick. Beech is an excellent choice for this project,
as its tight grain will resist warping. Choose
quartersawn stock if possible, which is less likely
to expand and contract dramatieally in response to
changes in humidity. Be sure the faces of the stock
are flat.

© Rip stock for the strips to width. Make these
rip cuts on the table saw with the blade set to
3% in., then flatten and smooth the cut edges on
the jointer.

© Crosseut 10 strips to length. Lay out the groove
locations on the strips using the End View Block
Laminations drawing on page 253 as a guide. The
widths and depths of these dado cuts will vary,
depending on the dimensions of your knife blades.

© Mill grooves into the strips. Make these cuts
with either a dado head in your table saw or a
straight bit and fence on a router table (See Photo
A). If you want to include a hole for holding a
sharpening rod, cut a square groove for it now,
along with the rest of the knife slots.

© Lay out and cut the angled ends on each of the
strips, according to the dimensions given on the
Side View Block Laminations drawing, page 253.
Cut these angles on the table saw with the miter
gauge set to 45° (See Photo B). Cut away the
larger angled portion first, then reset the miter
gauge to 45° in the opposite direction to nibble
away the smaller angle.

SHAPE THE FEET
(6] Lay out and cut the two feet to shape: Cut
blanks for the feet to 8 in. long and 5 in. wide, with
the grain running lengthwise. Draw a 1 x 1-in. grid
onto one workpiece, and draw the Side View Feet
profile shown on page 253 onto the blank. Trim this
leg to shape on a band saw, scroll saw or with a jig
saw (See Photo C). Use the leg as a pattern for
tracing the profile onto the second leg blank, and
cut it to shape. Then clamp the legs together and
gang-sand them on the drum sander so they match.
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PHOTO A: Cut the knife slots Into one face of the strips using a dado
blade on the table saw (as shown), or on a router table with a
straight bit and fence.

PHOTO B: Mark and trim the angled ends of the strips on the table
saw with workpieces supported by the miter gauge set to a 45° angle.
Attach a plece of scrap to the miter gauge to serve as an auxlliary
fence. Doing so provides better workplece support and control.

GLUE UP THE BLOCK
@ Keeping glue out of the knife grooves will be
your biggest challenge when gluing up so many
strips at once. Here’s a solution to help remedy
the problem: Cut strips of ¥8-in. thick scrap wood
to fill each knife slot dado. Make these pieces fit
snugly but not tightly. They should be able to slide
easily into and out of the dadoes when the block
is clamped together. Coat each filler strip with
paraffin wax to repel glue.



PHOTO C: Lay out and cut one foot to shape on the band saw. Use
this workplece as a template for drawing and cutting the second
leg to shape. Then clamp the legs together and sand both smooth at

one time.

© Dry-fit the 10 strips together and temporarily
clamp them. Check to be sure that all the knives fit
into their grooves. They should be loose enough to
facilitate easy removal, yet snug enough so the fit
isn’t sloppy. You may even want to mark the config-
uration of the strips so they’ll be easy to organize
once you start the gluing process.

© Glue and clamp the strips together. First,
spread an even coat of glue onto both faces of the
inner 8 strips and on the inside face of the two
outside strips. Then set the waxed filler strips into
the knife slots. NOTE: Apply a thin, even coating of
glue. The strips will be more likely to slip out of
alignment when you clamp them if the glue is too
thick, because it will act like a lubricant. Assemble
the block laminations into a block. Alternate bar or
pipe clamps above and below the block to distribute
clamping pressure evenly, and gradually tighten
the clamps until the joints between the laminations
just close. Tap the workpieces with a mallet, if
necessary, to keep the edges and ends even. Wipe
up glue squeeze-out with a wet rag, and remove the
filler strips before the glue has a chance to set to
keep the strips from sticking (See Photo D).

(D Sand the block thoroughly after the glue has
dried to remove all traces of excess glue, working
your way up to 220-grit paper.

Indoor Furnishings & Accessories

PHOTO D: After your clamps have squeezed the excess glue from
the assembly, but before the glue starts to set, remove the wax-
coated filler strips In the knlife slots. Once the glue dries, sand the
block smooth.

FINISHING TOUCHES
@ Install the legs on the block: Drive 1Y4-in. flat-
head wood screws through countersunk pilot holes
in the legs and into the block to attach the parts.
Align the parts so the bottom front corners of the
legs are even with the bottom end of the block (See
Photo E).

@ Seal the block with several coats of clear
polyurethane varnish. Or leave the block natural
if you prefer.

PHOTO E: Drive flathead wood screws through the feet and into the
bottom of the knife block. Drill countersunk pilot holes for the
screws first, to make screw installation easier and to recess the
screw heads.
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Kid’s Wall Clock

Kgs will find it tougher to lose track of time when it’s
arked on the belly of their favorite animal or storybook
character. We’re providing three animal patterns here, but the
simple plywood clock back design could be adapted to any
shape you like.
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Kid’s Wall Clock

Vital Statistics Shopping List

TYPE: Wall clock L (1) %/ in. X 2 X 4 ft. birch plywood
OVERALL SIZE: Varies with clock shape [J (1) Y4 in. X 2 x 4 ft. hardboard

MATERIAL: Plywood [[] Spray mount adhesive

EEISERY: Nono L] (1) 4°/e-in.-dia. battery-powered
CONSTRUCTION DETAILS: quartz clock insert

* Clock shapes made by tracing around a
full-size template

= Hole for clock insert cut with a hole saw
and drill [[] Finishing materials

FINISH: Primer and paint
BUILDING TIME: 1-2 hours

[[] Two-part epoxy (optional)
[[] Picture-hanging hardware

Kid’s Wall Clock: Step-by-step

MAKE A CLOCK BACK TEMPLATE
© The casiest way to draw the
shape of the clock back onto your
plywood is to begin with a full-
size paper pattern and trace the
shape. You can make a more
durable template by gluing your
paper pattern to a piece of hard-
board, as we show here.

© Choose and enlarge a grid
drawing shown in the technical
art, page 258, on a photocopier to
produce a full-size paper pattern.

© Mount the paper pattern to a
piece of hardboard. We used
spray mount adhesive, available
at craft stores (See Photo A).
You could also apply the pattern
to the hardboard with a thin coat
of white glue or double-sided PHOTO A: Enlarge the grid drawing about 400% of its orlglnal size to create a full-size paper

tape. template for tracing the shape of the clock back. We adhered the paper pattern onto a piece
of hardboard to make the template more rigld, then cut out the template shape.
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Kid's Wall Clock

All grid squares are 1", Enlarge to
400% to create a full-size pattern.

|
TEDDY BEAR PATTERN
PIG PATTERN
Size hole for clock insert
according to manufacturer's
specifications.
Kid's Wall Clock Cutting List

Part No. Size Material

A. Teddy bear 1 % x 11 x 13 in. Plywood

B. Pig 1 Y4 %9 x 13 1in. :

C. Dog 1 34x1lx14in.
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PHOTO B: Trace the template shape onto a plece of plywood, then

cut out the clock back with a jlg saw.

O Cut the hardboard template to
shape with a jig saw, and smooth
the cut edges with sandpaper.

MAKE THE CLOCK BACK
© Cut a piece of plywood to size
for the clock back, according to
the Cutting List, page 258.

@ Trace the clock back shape
onto the plywood using your full-
size template (See Photo B).

@ Cut out the clock back shape
with a jig saw and fine-tocthed
blade.

© Fill any voids in the edges of
the plywood clock back with
wood putty, and sand the work-

piece smooth when the putty
dries.

© Prime and paint the clock
back. Add details like eyes, nose
and mouth with an artist’s
brush.

INSTALL THE CLOCK INSERT
€D Cut out the clock insert hole.
An easy way to do this is to first
set the template in place over the

Just for Kids

PHOTO C: Bore a clock insert hole with a hole saw chucked In a

drlil. Support the cut from beneath with a backer board.

clock back and drill a small pilot
hole through the center of the
clock pattern. Use this as a cen-
terpoint on the clock back for cut-
ting the clock insert hole with a
hole saw (See Photo C).

@ Install the clock insert in the

clock back. Glue the insert to the
clock back permanently, if you
wish, with two-part epoxy.

FINISHING TOUCHES
® Attach sturdy picture-hang-
ing hardware to the clock back so
the clock hangs evenly.

g 4 Clock inserts

Fik :
Most home centers and
battery-powered quartz clock

A L it

ing supplf catalogs sell an assortment of
erts. There also are companies that speclal-
ize in clock-making supplies, and you can find their catalogs advertised in
woodworking magazines. The style of the clock faces, hands and overall dial
shapes vary widely, as do the diameters of holes you'll need to cut for insert-
Ing them into your project. It's a good Idea to buy the clock insert ahead of
time so you can have it on haml as you plan your clock project.

E 1
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Building Blocks

lay blocks are timeless toys, and they make a great gift.

They’re also a good solution for using up those odds and
ends of hardwood that accumulate in every woodshop. This
design includes all the popular shapes of store-bought block
sets, and building them is as easy as it looks.
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Vital Statistics

TYPE: Play blocks
OVERALL SIZE: Varies by block shape

MATERIAL: Hardwood (we used maple),
hardwood dowel

JOINERY: None

CONSTRUCTION DETAILS:
- Curves in arched blocks cut with 3-in.-dia.
hole saw
FINISH: Child-safe enamel paint (For other options,
see Child-safe Woods & Finishes, below)

BUILDING TIME: 5-6 hours

LAY out & CUT THE BLOCKS
© Follow the dimensions given in the technical
drawings, page 262, to lay out the assorted block
shapes. If you build this project with the quantity
and size of lumber specified in the Cutting List, you'll
be able to construct the full set of 56 pieces. We've
sized the block shapes so you can lay many of them
out side by side or in groups of two or four to maxi-
mize lumber. With this in mind, draw all the shapes.

© Cut out the blocks. A number of the block shapes
are small once they’re completed, so organize your
cutting sequence to allow enough extra lumber to
clamp and cut the parts safely.

© Cut the arch sh apes. You could cut these curves
with a jig saw, but we used a 3-in. hole saw instead
to produce smooth arch shapes (See Photo A).

© Mark and cut the dowel rod for making the long
and short cylinders. Clamp the dowel securely if
you cut the cylinders with a jig saw. You may find it
easier to cut these parts with a fine-toothed hand
saw instead.

Building Blocks: Step-by-step

Shopping List
L] (1) 1% 4 in. x & ft. maple
L] (1) 1% 4 in. x 4 ft. maple
[] (1) 1-in.~dia. x 3-ft. hardwood dowel
[] Finishing materials

Building Blocks

t emld-saﬁe woods & fi msl)es

Tllls play I:Ioclcs project may seem like the perfect
- way to clean outrnursllnp scrap bin, but keep a few
things in mind: Not all wood types are suitable for
making toys for small children. Softwoods like cedar
~ or redwood can splinter if a child chews on them.
. Treated lumber is manufactured with harmful chemicals
_ that shouldn’t be ingested, as are sheet goods like
_ plywood and particleboard. Avoid exotic species as
- well: some contaln natural oils that may inltate skin
- and eyes. Better wood alternatives for toys are hard-
~ woods like maple, bm:h and poplar. They resist splin-
tering, contain no potentially harmful chemicals and
- take finishes well.
of finlshes, most wood finlshes are safe
- for childrer ﬂ.nce-ﬂle'y fully dry, but if you plan to
paint these blocks, choose paint that's labeled “child-

topcoat the blocks with shellac or water-based
' polyurethane. You could also simply wipe them with
mineral oll, available at all drugstores.

Ly

Ey
34

o

H
e
'5

|

b
t

 safe” on the can. If a clear finish is what you're after,
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Building Blocks

Part No. Size Materlal

A. Small squares 8 34 x11%x 11 in. Hardwood

B. Small rectangles 6 34 x 1l x3in. ot

C. Medium squares 8 34 x3x3in. "

D. Medium 6 3ax1lbx6in. 1
rectangles

E. Large rectangles 8 3%4x3 x6 in. "

F. Triangles 4 34x3x3in. u

G. Arches 4 34 x3x6in. o

H. Semicircles 4 3ax1lex3in. 3

I. Short cylinders 4 1l-in-dia.x 3 in. Dowel

J. Longcylinders 4 l-in.-dia. X6 in.
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PHOTO A: Lay out and cut the block shapes. Arrange the parts on PHOTO B: Sand the blocks thoroughly to remove all sharp corners,
your boards to maximize the lumber. We cut the curved profiies of edges and any splinters.
the arch blocks with a 3-In. hole saw.

FINISHING TOUCHES
© Sand the blocks thoroughly
with 150-grit sandpaper. Remove
all sharp corners and edges (See
Photo B).

(6 Apply the finish. We sprayed
on a coat. of primer first, followed
by two coats of child-safe enamel
paint in assorted primary colors
(See Photo C). Sand lightly
between coats of paint to smooth
the surfaces further.

"‘

PHOTO C: Finish the blocks. We used primer and chlld-safe enamel spray palnt. To make
spraying easier, we hung the blocks with thumbtacks and string attached to a scrap of wood
and suspended over a cardboard spraying shield. Wear a resplrator If you use a spray finish.
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Basic Bookcase

Good-quality prefabricated bookcases are tough to come by for less than $100. Spend
a fraction of that amount on materials for this project, and you can construct a
bookease that will last for years. Our low-standing bookcase is just the right height for
kids, but it’s also a sturdy and practical addition to any room in the house. Build it from
one sheet of paint-grade plywood in an afternoon.
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Basic Bookcase

Vital Statistics Shopping List

TYPE: Bookcase [ (1) %4 in. x 4 x & ft. birch plywood (or
OVERALL SIZE: 32L by 32H by 11D any paint-grade, veneer-core

ood
MATERIAL: Birch plywood plywood)

JOINERY: Dado and rabbet joints; butt joints rein- L] Z-in. drywall ecrews
forced with glue and screws L] Wood glue

CONSTRUCTION DETAILS: [] Finishing materials
- Shelves are supported by dadoes routed in
bookcase sides

+ Back panel edges are concealed by rabbets
cut in bookcase sides

FINISH: Primer and paint
BUILDING TIME: 4-5 hours

Basic Bookcase: Step-by-step

CuUT THE PARTS
@ Rip and crosscut the bookcase
back and top to size.

O Rip a 10-in.-wide, 625%-in.
strip of plywood, then crosscut
the strip in half to form the two
bookcase sides.

© Lay out the three shelves end-
for-end along one long edge of the
plywood sheet, then cut off this
strip of shelving. Crosscut the
strip along your reference lines
to divide it into three shelves
(See Photo A).

MAKE THE SIDES
O Draw and cut the arched
profiles along the bottom edges
of the side panels: Lay out the
arches, following the Side Layout PHOTO A: Lay out the bookcase parts on the plywood sheet, then rip and crosscut them to

grid drawing, page 266. Make size. We arranged the shelves end-to-end on the plywood so we could rip one long strip, then
these curved cuts with a jig saw, crosscut the strip twice to form the three shelves.
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2" coarse

drywall
sCrews

2" coarse
drywall
SCrews,
5 per shelf

p—— .
2

Basic Bookcase Cutting List

Part No. Size Material /"

A. Top 1  3%x11x82in.  Birch plywood

B. Sides 2  34x10x31%in. o AL 204
C. Shelves 3 34 x 9Va x 29%4 in. & 1" squares

D. Back 1 34 % 29V » 29V4 in. &

SIDE LAYOUT
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and smooth the cut edges with a
file and sandpaper.

O Rout the shelf dadoes in the
sides. To set up for this milling
operation, clamp the side panels
together side by side, so the parts
are aligned and configured with
the arched ends next to one
another. Refer to the Exploded
View drawing, page 266, to mark
the shelf dado locations across
both side panels. Rout each shelf
dado with a 34-in.-dia. straight
bit set to a depth of 38 in. Guide
the router base against a
straightedge clamped across the
workpieces, and gang-rout the
dadoes across both side panels
(See Photo B).

© Mill rabbets along the inside
back edge of each side panel for
the bookcase back. Use the same
router bit and depth setting as
for the shelf dadoes (See the
Back Rabbet detail drawing,
page 266). Clamp a straightedge
lengthwise along each side
panel to guide the router base
while you cut each rabbet (See
Photo C).

ASSEMBLE THE BOOKCASE
L7 Dry-fit the shelves and back
panel in the bookcase sides to be
sure the parts fit in the dado
and rabbet grooves. NOTE: Some
plywood is slightly thicker than
34 in., so the shelves may fit
tightly in the dado grooves. If this
is true for your plywood, widen
the dadoes slightly with a file
until the shelves fit without force.

© Assemble the shelves and
sides: Spread glue in the dadoes,
set the shelves in place and
clamp up the parts. Be sure the
shelves are flush with the front
edges of the bookcase sides (See
Photo D).

Just for Kids

PHOTO B: Clamp the sldes together side by slde, lay out the shelf dado locations and gang-
rout the dadoes across both sides. Clamp a stralghtedge acvoss the side workpleces to gulde
the router cuts.

PHOTO C: Rout 32-in.-wide, 3-in.-deep rabbets along the inslde back edge of each slde
panel for the bookcase back. Clamp each slde panel to your bench to hold it securely as you
rout the rabbet, and gulde the router base against a straightedge.

PHOTO D: Glue and clamp the shelves into their dadoes in the bookcase sldes. Keep the
shelves flush with the front edges of the sldes so they don't obstruct the back rabbets.
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PHOTO E: Install the back on the hookcase with glue and screws driven into the back edges of
the shelves. Mark the shelf locations on the back first, so you can drive the screws accurately.

PHOTO F: Position the top panel on the bookcase and fasten it with 2-in. drywall screws dri-
ven into countersunk pllot holes.
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©) Install the back. First, mark
shelf centerlines across the back
panel for installing screws. Then
spread glue in the rabbets and
set the back in place so the top
edges of the sides and back are
flush. Drive countersunk 2-in.
drywall screws through the
back and into the shelves along
your pencil reference lines (See
Photo E).

€D Attach the top: Set the top
in place on the bookcase so the
back edge is flush with the
bookcase back. The ends and
front should overhang evenly.
Mark centerlines on the top for
driving screws into the sides and
back. Drill countersunk pilot
holes along these lines. Fasten
the top in place with 2-in. dry-
wall screws (See Photo F).

FINISHING TOUCHES
€D Fill the screwhead recesses,
gaps around the shelf dadoes and
any voids in the plywood with
wood putty (See Photo G).

) Sand the puttied areas and
all project surfaces smooth with
150-grit sandpaper.

€® Finish the bookshelf by
rolling or brushing on a coat of
primer followed by two coats of
paint (See Photo H).
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PHOTO G: Conceal the screwheads and any volds or gaps In the ply- PHOTO H: Roll or brush on a coat of primer to all exposed surfaces,
wood with wood putty. Sand the putty smooth when it dries. followed by two coats of palnt.

, f;;;;%}ﬁtiffﬁning long shelves
he main factor that determines
width of a bookcase is the
load-bearing capacity of the
shelves. A 34-in.-thick plywood shelf
. cﬁil{!é span about 30 In. without addl-
tional support before it begins to
sag. If you declde to modify this
bookcase project and build it with
longer shelves, stiffen each shelf
by gluing and palling a 1%-in.-wide
strip of solld wood or plywood
along the front edge. You could also
double-up the thickness of the £
shelves by gluing on another layer
of 34-in.-thick plywood. A third, but
more involved alternative would
be to add a vertical divider at the
- middle of each shelf.

I
- !

]
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Schoolhouse Desk

ong before there were classrooms equipped with computers and Internet access,

there were one-room schoolhouses outfitted with a chalkboard and rows of single-
unit desks. These desks recall a simpler era when children needed a sturdy surface on
which to practice their reading, writing and arithmetic. Today, a desk like this still func-
tions for doing schoolwork at home, but kids will also find it the perfect place to color,
draw or paint. There’s even a shelf below the desktop to store their supplies. Best of all,
the whole project is made from a single sheet of 4 x 8 plywood.
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Schoolhouse Desk

Vital Statistics Shopping List

TYPE: Desk ] (1) 34 in. x 4 x & ft. birch plywood
OVERALL SIZE: 26W by 34L by 26H [] Drywall screws (11/4_, 2-in.)
MATERIAL: Birch plywood [] Wood glue

JOINERY: Butt joints reinforced with giue and screws

CONSTRUCTION DETAILS:
- All the parts are cut from a single 4 x 8-ft. sheet of

plywood
- Create a cutting dlagram on the plywood for all
project parts first, to minimize waste

FINISH: Primer and paint
BUILDING TIME: 4-6 hours

[] Finishing materials

Schoolhouse Desk: Step-by-step

LAY ouTt & CUT THE PARTS
@ Refer to the Cutting List on
page 272 to lay out the project
parts on the plywood sheet.
Creating a cutting diagram now
will economize your cutting and
help to minimize waste. Mark
each project part with the letter
that corresponds to the Cutting
List, to help you identify the
parts once theyre cut.

@ Cut the parts to size. Support
the plywood on sawhorses while
you cut out the parts with a ar-
cular saw. Guide your cuts with
a straightedge clamped to the
plywood so the saw follows the
layout lines accurately. Make the
longest cuts first to break the
plywood sheet into more man-
ageable portions (See Photo A).

PHOTO A: Draw a cutting diagram on the piywood sheet to iay out the project parts. Mark
each part with a ietter that corresponds to the Cutting List on page 272 to heip identify
them. Ciamp a straightedge in piace to guide the saw as you cut the parts to size.
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Schoolhouse Desk

2" coarse
drywall screws

[~1/4" coarse
drywall screws

G e

/

114" coarse
drywall screws

2" coarse
drywall screws

Schoolhouse Desk Cutting List

Part No. Size Material Part No. Size Material

A. Desktop 1 34x20x26in. Birch plywood F. Bench seat 1 %4 x9x2in. Birch plywood
B. Desk legs 2 3ax1bx25V4in. " G. Bench legs 2 34xTx13Vin. "

C. Shelf 1 34x13x 2012 in. i H. Bench stretcher 1 %1 x 3 x 2012 in. )

D. Shelfback 1 34x3x20%in. . I. Runners 2 34 x3x34in. "

E. Footrest 1 34x8x201in, : J. Desktop cleats 2 34 x2x15in. <
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PHOTO B: Lay out the curves on the bench legs. Set your compass to draw a 2-in. radius to

draw the arcs. Connect the layout iines with a straightedge.

BuILD THE BENCH
© Make the bench legs: Refer to
the Bench Leg Layout drawing,
page 273, to draw curved cutouts
along one long edge of each
bench leg. Scribe the curves with
a compass set to draw a 2-in.
radius. Connect the curves with
a straightedge (See Photo B).

O Cut the bench legs to shape:
Secure each workpiece with
clamps to your worksurface to
hold it while you cut, and follow
your layout lines with a jig saw
to make the bench leg cutouts
(See Photo C).

@ Assemble the legs and bench
stretcher: See the Exploded View

PHOTO C: Clamp each bench leg to your workbench and cut to shape with a jig saw. Be sure
your clamps don't interfere with the path of the saw.
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drawing, page 272, for informa-
tion on arranging the bench
stretcher between the two bench
legs. Notice that the stretcher
aligns with the back bottom cor-
ner of the legs. Spread glue on
the ends of the stretcher, clamp
it in place between the legs and
attach the parts with counter-
sunk 2-in. drywall screws driven
through the legs and into the
stretcher.

@ Install the bench seat:
Position the bench seat on the
ends of the legs opposite the
stretcher. The seat should over-
hang the legs 2 in. on the sides
and 1 in. over the front and back
edges. Lay out leg centerlines for
screws on the top face of the
seat. Drill countersunk pilot
holes along these lines, apply
glue to the top ends of the legs
and secure the seat to the legs
with 2-in. drywall screws (See
Photo D).

ASSEMBLE THE DESK
© Attach the shelf back to the
shelf: Orient the parts so one
long edge of the shelf overlaps
the shelf back, forming an “1”
shape. Spread glue on the mat-
ing surfaces of these parts and
clamp them facedown on your
workbench so the clamps over-
hang the bench. Drill counter-
sunk pilot holes through the
shelf and into the shelf back.
Fasten the parts with 2-in. dry-
wall screws (See Photo E).

© Mark and cut the curved cut-
outs in the desk legs, according
to the Desk Leg Layout drawing,
page 273. To draw the shape,
scribe the 3-in.-radius curves
with a compass, and connect the
curves with a straight line. Make
the cutouts with a jig saw.



€© Mark both faces of the desk
legs to determine where they
will attach to the shelf] shelf
back and footrest. The Side and
Front Elevation drawings on
page 273 show the locations of
these parts. Draw part outlines
as well as screw locations on
the legs (See Photo F).

€D Attach the shelf assembly to
the desk legs: Arrange the parts
upside down on your workbench.
This will ensure that the top
edge of the shelf back and the
top of the legs will be flush. It’s
helpful to place a couple 3-in.-
wide scrap blocks under the
front edge of the shelf for sup-
port. Spread glue on the ends of
the shelf assembly and secure
the shelf between the legs with a
clamp or two. Attach the legs to
the shelf and shelf back with 2-
in. drywall screws, driving the
fasteners at the marked screw
locations.

(0 Attach the footrest to the
desk legs: Spread glue on the
ends of the footrest and align

it with the marks on the insides
of the legs. Support the footrest
with 3V4-in.-wide scraps of wood
from beneath and clamp it in
place. Drive countersunk 2-in.
screws through the legs and into
the footrest (See Photo G).

B Position the desktop on the
desk legs, and mark it for instal-
lation: Set the desktop on the
legs so it overhangs the legs

2 in. on the back and sides but

3 in. on the front. Outline the
shapes of the legs and shelf back
on the top and bottom faces of
the desktop with a pencil and
straightedge to determine the
screwhole positions.

B Attach the desktop: Move the

Just for Kids

PHOTO D: After the bench stretcher is secured between the iegs, fasten the bench seat with
giue and countersunk 2-in. drywaii screws.

PHOTO E: Spread giue aiong one edge of the sheif back and ciamp it flush with the back
edge of the sheif. Attach the parts with countersunk 2-in. drywail screws.

PHOTO F: Lay out the sheif and footrest positions on both sides of both desk iegs. See the
Side Efevation drawing, page 273, to position these parts.

Schoollhouse Desk 275



Spacer blocks

PHOTO G: instali the footrest with glue and screws. Insert a coupie
of 3%4-in.-wide spacer biocks heneath the footrest to hoid it in posi-
tion temporarily whiie you screw it in piace.

PHOTO I: Mark the angled ends of the runners and cut the corners
with a circuiar saw. Support your straightedge from beneath with a
wood scrap ciamped to the workbench.
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PHOTO H: instaii the desktop on the iegs and sheif back with giue
and countersunk 2-in. drywaii screws. Mark the positions of the iegs
and sheif back on the desktop for iccating the screws.

project to the shop floor so you can work at a com-
fortable height. Spread glue on the top edges of the
legs and shelf back, and set the desktop in position.
Hold the desktop steady while you drill counter-
sunk pilot holes for the screws. Secure the top with
2-in. drywall screws (See Photo H).

@ Mark and cut the angled corners on the desktop
cleats and runners to match the 7op Cleat and
Runner End Layout drawings, page 273 (See Photo
I). Guide the saw against a clamped straightedge.
Because of the narrow width of these cleats and
runners, you may need to support the straightedge
with a piece of scrap before making the cuts.

FINISHING TOUCHES
€ Fill all the screwholes and any edge voids in the
bench and desk. Sand the bench, desk, top cleats
and runners smooth (See Photo J).

(D Prepare all project surfaces for paint with a coat
of primer.

@ Determine the paint scheme for your desk. If
you choose multiple colors, mask off the necessary
areas with tape and apply one color at a time. Be



PHOTO J: Once you've fiiied ali the screwhoies and any voids in the piy-
wood, sand the bench and desk hefore you prime and paint. A random-
orbit sander and 150-grit sandpaper wiii make this a quick task.

sure that each color has dried completely before
taping it off and painting another area.

(D Fasten the desktop cleats to the desk legs:
Clamp the cleats in place so their angled corners
face down. Drill countersunk pilot holes through
the cleats and into the legs. Install the cleats with
a couple of 1}4-in. drywall screws.

® Attach the runners to the bench and desk:
Clamp the runners along the bottom ends of the
bench and desk legs so the angled ends of the run-
ners face up. Position the parts so the ends of the
runners overhang the bench and desk by 3 in. (See
the Side Elevation drawing, page 273). Drive a
staggered row of 1%4-in. drywall screws through the
runners to fasten the parts together (See Photo K).

D Fill the screwhead holes in the desktop cleats
and runners with wood putty and sand smooth.
Touch up these spots with paint to complete the
project (See Photo L).
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PHOTO K: Fasten the runners to the bench and desk iegs with coun-
tersunk 1%-in. drywaii screws. Hoid the parts together with ciamps
whiie you drive the screws. Stagger the screw pattern.

PHOTO L: Conceai the screwheads on the desktop cieats and run-
ners with wood putty and paint.
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Double-drawer Chessboard

his project proves that some toys simply aren’t for kids. With its walnut case,

delicate moldings and brass hardware, this chessboard project will be the perfect
complement to your cherished chess set. Our design features a pair of drawers for
storing chess pieces during and after a game, and the walnut-and-maple checkered top
is easier to build than you might think.
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Vital Statistics: Double-drawer Chessboard

TYPE: Chesshoard

OVERALL SIZE: 16W by 16D by 3%H

MATERIAL: Walnut, maple, walnut and maple veneers
JOINERY: Dado, rabbet and butt joInts

CONSTRUCTION DETAILS:
- Playing surface is composed of self-stick veneer squares
on an MDF panel, to minimize wood movement

- Top and bottom pieces attach to front, back and sides
with biscults

- Drawer faces are cut from front and back pleces so the
grain will match when the drawers are closed

FINISH: Satin polyurethane

Building time Tools you'll use Shopping list

ﬁi ASSEMBLY
4-6 hours
Jﬁ FINISHING

TOTAL: 19-22 hours

? PREPARING STOCK * Table saw [] (1) V2 X & in. X 6 ft. walnut

4 hours - Scroll saw [ (1) Y2 X 4 in. X 4 ft. maple

'%> LAYOUT « Miter saw (ﬂlptlol'lal) D {1) V2 x 2 1. x 4 ft. MDF
3-4 hDI.II‘S - Biscuit iolner D {1) 1/4 in. X 2 ft. X 2 ft.

birch plywood
* Drill/dri

CUTTING PARTS rill/ driver [T (1) Vao X 2 Ft. X 2 Ft.

6 hours

- Clamps
* Router table with ¥/-in. bead bit
« J-roller (or rolling pin)

walnut self-stick veneer

[ (1) Va0 x 2 ft. x 2 ft.
maple self-stick veneer

[] (2) Vz-in.-dia. brass knobs

[ (2) #6 x 1/a-in. machine
Screws

[] #0 biscuits
[] Wood glue
] Finishing materials
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Double-drawer
Chessboard

#0 biscuits, typ.

45° mitered
corners, typ.

Interlocking dado &
rabbet drawer joints

1/2" dia. brass

knobs, typ.
Double-drawer Chesshoard Cutting List

Part No. Size Material Part No. Size Material
A. Sides 2 9% 3% x15in. Walnut G. Molding 4 Lox34x16in. Walnut
B. Front & back 2 16x3% x15in. 4 H. Drawer guides 2 1x1l2x 14in. Scrap
C. Drawer faces 2 1%2x 2346 x 111546 in. i I. Drawersides 4 YWx17x7in. Maple
D. Top & bottom 2 2x14x14in. MDF J. Drawer fronts 4 12x 178 % 11%6 in. =
E. Light squares 32 140 x 1%4 x 134 in. Maple veneer & backs
F. Darksquares 32 l40x13%4x134in.  Walnut K. Drawer bottoms2 14 x6}2x 11%6in.  Birch

veneer plywood
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FRONT VIEW

DETAIL: FRONT & BACK (B)

‘. 1115/16"

TOP VIEW DRAWERS
i

3/4"

/4" rad.—

byt
DETAIL: BEAD MOLDING (ENLARGED) SIDE VIEW DRAWERS
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BUILD THE FRONT,
BACK & SIDES

© Cut the chessboard sides,
front and back pieces to size from
¥-in.-thick walnut. Rip stock for
all four parts to 394 in. wide.
Crosscut the parts to length on
the table saw with the blade set
to a 45° angle (See Photo A).
This way, your crosscuts will also
form the miters on the ends of
the parts.

© Lay out and cut the drawer
faces from the front and back
workpieces: Use the dimensions
shown in the Detail: Front &
Back drawing on page 281 to
draw your cutting lines. Drill
tiny starter holes at all four cor-
ners of each drawer face. Cut out
the drawer faces with a scroll
saw and the narrowest fine-tooth
blade you have, keeping your
cuts as straight as possible (See
Photo B). The goal here is to
produce drawer faces that are
about ¥16-in. smaller all around
than the openings into which
they fit. This way, once the draw-
ers are assembled and installed,
the grain pattern will match
across the front and back of the
chessboard.

MAKE THE TOP
© Cut the medium-density
fiberboard (MDF) top to size:
Rip and crosscut the panel accu-
rately; once you assemble the
chessboard, the edges of the top
will fit flush with the front, back
and sides. If the panel is out of
square, the mitered corners
around the chess board will not
close properly. To ensure the
panel is square, measure its
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Double-drawer Chessboard: Step-by-step

PHOTO A: Crosscut the front, back and side pieces to length on the table saw with the blade
tiited to 45°. Since all four parts are the same length, you can use the saw fence as an
index to establish the length of the parts, like we show here. Caution: If you use this method,
the blade must tilt away from the fence, and the waste piece must fall away on the side of
the blade opposite the fence. Otherwise, the waste piece or the workpiece could become
trapped between the blade and the fence and result in kickback.

PHOTO B: After drilling starter holes at all four corners of both drawer faces, carefully cut
out the faces from the front and back workpleces. The faces are cut from the front and back
parts so the wood graln will match when the drawers are closed.



diagonals. If the board is square,
the diagonal measurements will
be equal.

4] Draw a layout grid on the top
panel. Use a pencil and straight-
edge to divide the top into four
equal quadrants. You'll lay out
the veneer squares starting from
the center, and these layout lines
will help keep the veneer
aligned.

© Cut the 64 veneer squares:
Draw 32 squares on both the
maple and walnut veneer. Use a
steel straightedge and a sharp
utility knife to trim the 194-in.
squares to size (See Photo C).
Hold the blade vertically as you
cut, or the edges of the squares
won’t mate tightly later. Use one
square as a template to check the
dimensions of the rest of the
squares.

© Lay out and adhere the
veneer squares to the top: First,
dry-assemble the squares on the
top panel to check the fit of the
parts. Then install four squares
around the centerlines by remov-
ing the protective backing paper
from each and pressing them
into place. Be sure the MDF is
free of all traces of dust before
you begin, so the veneer will lay
perfectly flat. Orient the first
four squares in an alternating
pattern of maple and walnut. You
can either keep the grain run-
ning the same direction for all
the veneer, or run the maple and
veneer grains perpendicular to
one another, whichever look you
prefer. Then proceed to mount
the rest of the squares, working
out from the center and using
your layout lines as alignment
guides (See Photo D). Keep the
joints tight between the squares.

Just for Kids

PHOTO C: Lay out and cut the chessboard squares from walnut and maple self-stick veneer.

Make 32 of each, using a straightedge and utility knife to cut them out. Hold the blade vertl-
cally as you cut so that the edges will be square and fit tightly together.

PHOTO D: Divide the MDF top panel Into four layout quadrants with a stralghtedge and pen-
cil. Then begin to install the veneer squares, starting with a group of four at the center. Work
outward from the center, in all four directlons, fitting the squares as tightly together as you
can. Use a J-roller or rolling pin to press the back of each square firmly in place.

© Press the veneer squares
down firmly. Use a J-roller (a
countertop laminating tool) or a
kitchen rolling pin to ensurc
good adhesion of the veneer
squares, especially along the

edges and corners of each square.

When all the squares arc in
place, give the whole top a light
sanding with 400-grit paper

installed on a random-orbit
sander. Don’t use an orbital
sander—it will make scratches
across the grain.

ASSEMBLE THE CARCASE
© Cut the bottom MDF panel
for the bottom to size. Be sure its
dimensions match the top panel.
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PHOTO E: Assemble the top and bottom, front, back and sides with
#0 biscuits and glue to form the carcase. Protect the perimeter of
the veneer top from giue squeeze-out with masking tape. Be sure
the carcase is square when you clamp by measuring the dlagonals.
When the diagonal measurements match, the carcase Is square.
Adjust the clamps, if needed, to adjust for square.

PHOTO F: Cut and glue a drawer gulde Into the recesses on elther
side of the drawer openings. Clamp the guldes from both sldes of
the chessboard while the glue dries.

(9] Dry-assemble the top, bottom, sides, front and
back to check the fit of the parts. Be sure the chess
board grid is oriented correctly: there should be a
white square on the right corner above each drawer
opening. The miter joints must close tightly. If they
don’t, sand the edges of the top and bottom panels a
little at a time to improve the fit of the miter joints.

€D Cut slots for #0 biscuits to join the carcase parts.

Biscuits will make aligning the carcase parts easier
during glue up. Refer to the drawing on page 280
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for locating the approximate positions of the biscuit
slots. Notice that you'll cut two slots into each edge of
the top and bottom pieces as well as the mating slots
in the front, back and side pieces. When you cut the
slots, index your biscuit joiner so that the top and bot-
tom panels are flush with the top and bottom edges of
the drawer cutouts. You may want to cut a test slot on
scrap to check your joiner’s depth-of-cut setting.

M Assemble the carcase: Protect the veneered face
of the top panel from glue squeeze-out by covering
the perimeter with masking tape. Spread glue along
the mating surfaces of the joints and into the biscuit
slots, insert biscuils and elamp up the carcase. Check
the assembly for square (See Photo E), and wipe
away excess glue. Remove the masking tape after the
glue stops squeezing out and before it dries.

P Rout and install the bead molding around the
base of the carcase. The safest way to mill this nar-
row molding is to rout the long edge of a length of
Yo-in.-thick stock, then trim the profiled edges off
the board to form the molding. Set up your router
table with a Y-in-radius bead bit, and rout the
molding in two passes of increasing depth. Rip-cut
the 34-in.-tall moldings from the board. Miter-cut
four strips to length, and attach the molding
around the carcase with glue and clamps.

BuiLD THE DRAWERS
(® The first step in building the drawers is to cut a
pair of spacers to act as drawer guides. These are
simply scrap stock, ripped to width, trimmed to
length and glued into the recesses on each side of
the drawer openings (See Photo F). Rip them
about %16 in. narrower than flush so they set back
slightly from the ends of the drawer openings. This
will allow a bit of room for drawer play.

@ Cut the drawer fronts, backs and sides to size:
Rip and crosscut these maple parts on the table saw.

D Cut the rabbets in the drawer front and back
pieces. These rabbet cuts will form a tongue on each
end of the workpieces. The tongues will fit into
dadoes that you'll cut in the drawer sides to form
strong, interlocking joints. To make the rabbet cuts,
attach a sacrificial wood fence to your table saw’s rip
fence, and set your dado blade to }2 in. wide. Start
the saw and raise the blade so that it cuts 4 in. into
the sacrificial fence. Stop the saw and reset the
fence so that ¥4 of the blade protrudes beyond the



fence, forming a ¥4 x Va-in. rabbet
cut setup. Hold a workpiece
against the miter gauge and sac-
rificial fence, then slide the miter
gauge over the blade to cut each
rabbet (See Photo G). You could
also cut these rabbets on the
router table with a straight bit.

D Cut dadoes into the drawer
sides to receive the drawer front
and back tongues as well as the
drawer bottom. All of the dado
cuts are ¥ in. wide and 14 in.
deep. Reset your dado blade and
saw fence accordingly to make
the tongue dadoes, then the
drawer bottom dadoes.

€ Glue up the drawer boxes.
Dry-assemble the parts to check
their fit. Then spread glue onto
the mating surfaces of the corner
joints but not into the drawer
bottom dadoes. The drawer bot-
toms should float freely in their
grooves, without glue, to allow for
wood movement. Assemble the
parts and clamp the drawers.

@ Attach the walnut drawer
faces to the drawer fronts. First,
check the fit of the drawer boxes
in their openings, and sand as
needed until the boxes slide eas-
ily in and out. Spread glue on the
drawer fronts. Set the drawer
face against the drawer fronts
and align each drawer face on
the drawers so the bottom and
ends of the drawer face are flush
with the bottom and sides ol the
drawer boxes. Hold the drawer
faces in place with spring or C-
clamps until the glue dries.

FINISHING TOUCHES
(® Sand the entire project (except
the veneered grid) with 220-grit
paper. Use a tack cloth to remove
any residual dust, then apply three
coats of satin polyurethane varnish.

Just for Kids

PHOTO G: Attach a sacrificial wood fence to your table saw’s rlp fence, and use it to estab-
lish the ¥4 x Y4-In. dado blade reveal for cutting rabbets on the ends of the drawer front and
back pieces. Cut the rabbets with the workpieces held agalnst both the miter gauge and the

sacrificial fence.

PHOTO H: After applying three coats of satin polyurethane, install the knobs on each drawer.
Although we don’t show it here, you may also want to add catches or turnbuckles for holding
the drawers closed for transport.

@D Install the drawer knobs.
Locate the centers of the drawer
faces, and drill pilot holes through
the faces and drawer fronts for

the knob screws. Serew the knobs
in place (See Photo H).

DEsIGN NOTE: This chessboard
was not designed to be portable

or frequently transported. If you
are likely to move yours around a
lot, be sure to hold both drawers
closed as you carry it in order to
keep them from sliding out of
their openings. Or you may want
to add magnetic caiches, ball
catches or small turn buckles to
secure the drawers closed.
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" Domino Set

omewhere around 1720, dominoes found their
ay to Europe by way of the silk route from
' ets dating back some 600 years earlier
| discovered in Eastern Asia. But the
t of us know as “Dominoes” is an
ion with its roots in the early 20th
cnown as Muggins or Five Up, the
t 28 tiles. Follow our project
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Just for Kids

Vital Statistics: Domino Set

TYPE: Dominoes and box
OVERALL SIZE: Dominoes: 1W by 1142H by 2L
Storage box: 5L4W by 15&H hy 814L

MATERIAL: Wainut, seif-stick maple veneer, Plexiglas

JOINERY: Laminated butt joints, miters and dadoes

CONSTRUCTION DETAILS:

» Maple veneer and wainut emuiate traditional ivory and
ebony dominoes

- Several simpie shop jigs are employed to improve accu-
racy and safety when machining smail domino tiles

* Driiiing through the mapie veneer produces wainut-
coiored dots on the dominoes

- Storage box outfitted with a siiding lid

FINISH: Satin poiyurethane varnish

Building time Tools you’ll use Shopping list

&i PREPARING STOCK - Tabie saw [ (1) Y40 in. x 2 ft. x 2 t.
2 hours self-stick maple veneer
- Jointer
[] (2) Y4 X 2 in. x 3 ft. walnut
LAYOUT * Power miter saw (optionai)
3-4 hours [ (1) V2 x 2in. x 3 ft. walnut

- Driii press with 3/s-in. twist bit
L] (1) Y& x & x 12-in. birch

CUTTING PARTS - Frame clamp plywood
2 hours L1 (1) Y& x 4% x 77/ in.
Plexiglas
ASSEMBLY
4.5 hours [ ] Wood glue
] Finishing materials
Jﬁ FINISHING
—= 1 hour

TOTAL: 12-14 hours
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Domino Set

1) Apply maple veneer
strips to walnut strips

2%
2) Trim away maple

veneer overhang

5) Drill holes on e

one face of tiles o
%4} Cut a centerline on

one face of tiles

. STEPS TO MAKE
- T ©)Round corners DOMINO TILES

& ease edges

114" x 1/&" dado grooves
for box bottom, typ.

/8" x 1/8" dado grooves
for box top, typ.

1"-dia. hole “
/_{.’,’;'fk—f
E G
il
\‘ - /.’-::'.:J
{ﬁ Y e
_.-—"‘/ J;’/"'/’
£, A,;;:.’f"" 45° mitered ends, typ.
Domino Set Cutting List
Part No. Size Material Part No. Size Material
A. Domino faces 2 laox 112x72in. Maple veneer E. Box back 1  16x158x5Min. Walnut
B. Dominocores 1 14x1x72in. Walnut F. Box bottom 1 Vax4hx7TWin, "
C. Box sides 2 1ex1% x8lin " G. Lid 1 x4l x 7% in.  Plexiglas
D. Box front 1 1l2x138x5in. "
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Domino Set: Step-by-step

MAKE THE DOMINO BLANKS
To replicate the look of ivory tiles with inlaid ebony
dots, adhere two strips of self-stick maple veneer
onto a walnut core, then drill through the veneer on
one face of each domino to expose the walnut
beneath, producing patterns of dots on the maple.

(1) Rip-cut the }4-in. walnut stock to 1 in. wide for
the domino cores: To make a standard set of 28
dominoes, start with two 36-in.-long strips of 1-in.-
wide walnut, which will provide enough material
for making a few extra dominoes in case of errors.
Since the long walnut edges of each domino will
show, remove any saw kerf marks left on the edges
of the walnut by running the strips on-edge over a
jointer.

© Apply the maple veneer to both faces of the long
walnut strips: Peel off the protective paper that
covers the veneer’s adhesive backing and press the
veneer firmly into place on the walnut. To make
most efficient use of the veneer, align the edge of
the veneer sheet with the edge of each walnut strip
when you bond the two together. Then trim the
veneer cleanly along the edge of the walnut with a
sharp utility knife (See Photo A).

© Crosscut the domino tiles to length. Clamp a
stopblock to the fence of a power miter saw, 2 in.
from the blade, and cut the long walnut and maple
strips into as many 2-in. domino tiles as you can
(See Photo B). To minimize tearing out the wood,
install a sharp carbide-tipped crosscut blade or ply-
wood-cutting blade in the saw to make these cuts.

CuT THE CENTERLINES
O Cut centerlines across one face of each domino.
Make these cuts on the table saw. Since the tiles
are too small to hold against the miter gauge safely
by hand, you’ll need to build a simple jig to hold the
dominoes in place while you cut them. The jig con-
sists of a hold-down made from a piece of
34-in.-wide scrap with a notch cut along one edge.
Screw the hold-down to an auxiliary fence on the
miter gauge. The notch should face the saw table
and be just large enough to hold one domino at a
time securely against the saw table. Set your table
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PHOTO A: Peel off the protective paper that covers the adhesive
backing of the maple veneer and adhere It to the Ys-in.-thick walnut
strips. Trim the veneer to fit the walnut with a sharp utllity knife.

PHOTO B: Crosscut the laminated strips into individual domino tiles
using a stopblock clamped to the fence of a power miter saw. Set the
block 2 in. from the blade, and cut the dominoes one after the next.

saw blade height so the blade will just trim through
the veneer layer on the domino. Practice on a spare
domino first, so you are sure the hold-down is
attached accurately to the miter gauge. Then cut
the centerlines one by one, slipping a domino blank
into the hold-down and sliding the miter gauge over
the saw blade (See Photo C). Cut a centerline
across one face of each domino tile only.



MARK & DRILL THE DOTS
(5 ) Lay out the dot patterns on your dominoes. See
the full-size domino and dot patterns shown on
page 289 for layout guides. To make locating the
dots easier, we used the printed pattern to make a
marking template from clear Plexiglas. We drilled
le-dia. holes through the plastic at each dot and
mounted the Plexiglas template to a wood jig, sized
to hold one domino. We marked for the dots by
pressing a finish nail through the appropriate holes
in the template and into the maple veneer (See
Photo D).

© Drill the dots: Install a 316-in.-dia. twist bit in
the drill press, and clamp a fence to the drill press
table. (A twist bit is a better choice for drilling the
dots than a brad-point bit because it produces a
smooth-bottomed hole without leaving a spur
mark.) Align the fence for boring the center row of
dots first. When drilling the dots, bring the tip of
the drill bit down until it just touches the veneer
and makes a tiny dimple on the wood. Do not pierce

B e i ~ - A - = — T i
PHOTO D: Mark the dot iocations on the domino bianks, using the
Tile Holes & Centerlines pattern drawing on page 289 as a guide. For
greater precision, we buiit a simpie jig with a ciear Piexigias top
drilied with Y1e-in.-dia. hoies at each dot iocation. We pressed a fin-
ish naii through the appropriate holes in the Piexiglas to mark each
dot pattern.

Just for Kids

Domino

Auxiliary miter
g >

PHOTO C: To trim the domine centeriines, fasten a notched hoid-
down to an auxiiiary fence mounted on the tabie saw miter gauge.
The hoiddown keeps your hands a safe distance from the biade and
aiigns each domino accurateiy to make the shaiiow centeriine cut.
Cut a centeriine across one face of each domino.

PHOTO E: Driii shailow hoies through the mapie veneer and just into
the wainut core to create the domino dots, Set the depth stop to
keep the bit from driiiing too deeply. Ciamp a fence to the driii press
tabie so the rows of dots wiii iine up iengthwise aiong the dominoes.
Work carefuily when driiiing to hit your dot iocations preciseiy.
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PHOTO F: Cut the Y4-in-wide groove for the box bottom using a dado
biade in the tabie saw. Then instail a ¥s-in.-kerfed blade in the saw
and cut a groove for the siiding lid aiong the opposite iong edge of
the workpiece. Cutting these grooves now aiiows you to work more

Any NO, 1223512

PHOTO G: Cut the box sides and ends to iength. We set a power miter
saw to 45° so that the parts wouid be both cut to iength and aiso
mitered for assembly. Accuracy is especiaily criticai if you perform
both of these operations in one step.
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the veneer. Use this depression as a guide to shift
the domino until the bit hits your dot mark. Set the
depth stop on the drill press so that the bit goes
through the top (maple) layer and barely enters the
middle (walnut) core. Once the center rows of dots
are drilled, reset the fence to drill the two outside
rows of dots, and drill these dots on all of the domi-
noes (See Photo E). (NOTE: You don’t need to
change the fence setting in order to drill both out-
side rows. Just flip the dominoes end-for-end.)

MAKE THE BOX
© Cut the plywood box bottom to size.

(3] Rip a 30-in. length of V2-in.-thick walnut stock
to 19% in. wide for the box sides and ends. Then set
up a ¥-in.-wide dado blade in your table saw to
plow the groove for the box bottom. Make a test cut
on some scrap and check the fit of the plywood bot-
tom in the groove (some Y4-in. plywood is quite a bit
shy of its nominal thickness). Then plow the groove
¥8 in. from one long edge of the workpiece (See
Photo F).

© Cut a 15-in.-wide groove ¥-in. in from the other
long edge of the walnut box workpiece for the slid-
ing lid. Here, the groove should be slightly wider
than the Plexiglas is thick; you want the top to be
able to slide freely, but not loosely. Test-fit the Plexi-
glas box lid in the groove; if it barely slides with the
protective film in place, it will be a good fit once the
film is removed (don’t remove it yet).

€D Miter-cut the box sides, front and back to length.
A power miter saw works best for this operation,
but you could make these cuts on a table saw as
well. Since the 45° miter cuts will serve as the cuts
that mark the length of the parts, measure care-
fully when you cut the angles (See Photo G).

@ Dry-fit the box sides and ends. Check the fit of
the miter joints and sand the joints, if needed, to
improve the fit.

@ Trim the box front to 134 in. wide along the lid
edge. The cut will trim off the lid groove on this
part. This way, the lid will slide over the box front
once the box is assembled. Then glue up the miter
joints and clamp the box together with the bottom
inserted in the Y4-in. groove (See Photo H).



B Sand the edges and ends of
the Plexiglas lid with emory or
wet/dry sandpaper, and drill a
1-in.-dia. hole 1%4 in. from one
end to serve as a finger catch.
Drill the hole with a sharp bit on
the drill press at a slow speed to
keep the plastic from cracking or
chipping.

(D Sand the entire project with
220-grit paper, and round the
corners of the dominoes. Then
apply three coats of clear satin
polyurethane varnish to all wood
surfaces. Spray-on polyurethane
works well for finishing these
small parts.

i -
te”
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PHOTO H: Giue and ciamp the box parts together, with the box bottom in piace. We used a
frame ciamp, which hoids aii four corners of the box together and squares up the assembiy as
weii. if you use a different ciamping method, adjust the ciamps untii the box is square.
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dard double-six set of 28 dominoes you've just made in
this project. Two to four people can play, and you shouid
* have a peh and paper handy to track their individuai
| scores. i ! ' |
Tumn all the dominces face-down on a flat surface.
_ Each player then takes a tile (also known as a bone) to
. see who goes flrst. The one with the most dots starts, and
- the order of piay goes clockwise around the table. Each
~ player five tlins from the piie after returning the s
. inltial hnes to the pile and shuffling the tiles around. |
~ The first player can play any tile to get things started.
~ The next player must then match either end of that tile
* (for example, if the initiai tllo has a four and a five, the
3 second player can butta fnurloﬂleinurm'a five to
. the ﬂm]
When someone plays a douhle {wi'th the same number
of dots on each side of the iine), this is piaced crosswise
: at the end of the chain. Up to four dominoes can butt
agalnst this double: two contlnuing the chain in its origi-
nal dlre::tion, and two ‘nnre Iead oﬂ at right angles. j

Fik i . }

Bommoesemles nf play " i

The most cammnil game of dominnes Is calied Flve-up, f
. Muggins or sometimes Ali-Fives. It is played with the stan-

: . she already has, in order to draw from the pile instead.

IJEBS. 7 3 { ] '
- There are numerous variation nfthese ruies, and no
! hard and fast “right” way to pl y. Several versions can be
* found in books on games at youy iocal iibrary or through
 searches on the internet. Individual families, uiubei of
” ruies, too.

' sgl’mlqi groups often have “hou:

B

if a player doesn't have a play to makb he or she musl
continue to draw tiles and keep them un}tll a play can be
ma'de A player can also decide against ialaying a tile he or

Points are awarded as a round pmgaisses to plmrs
~ who form unions of tiies that total up &0 a multipie nﬂive
- However, a player only gets the points if he or she clqlms
sthem before the next player takes a tgl'n
'5; The first player to use up all of his or her tiles

res ]
!g%nlnts from the tilés that remain In the other piaye
|ﬂle$ These totals are rounded off to the nearest
{round 2 down and 3 up). If play omes to a stop
nqhody has a piayahle domino, | the piayers add lheir

remainlng tiles. The player with ﬂm lowest total smres
points from the tiles that remain in ail the other players’

PapYor
e

.--5; ¢ "':=i 1
i‘;J ,--hl- b -1_1.

L
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Booster Bench

here’s no denying that youngsters love to do things them-
selves. Bring sink faucets and higher bookshelves down to
their level with the aid of this booster bench. It also makes a

great seat for story time. Build one with a 4-ft.-long piece of
1 x 8 in just a couple hours.
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Booster Bench

Vital Statistics Shopping List

TYPE: Booster bench [ (1) 1% & in. x 4 ft. pine
OVERALL SIZE: 16L by 634H by 744D [] Wood glue

MATERIAL: Pine [[] #8 x 2-in. flathead wood screws
JOINERY: Butt joints reinforced with glue and screws

CONSTRUCTION DETAILS:
« Entire project can be buiit from one 4-ft. hoard

- Countersunk screwheads can be conceaied with
wood putty
FINISH: Primer and paint

BUILDING TIME: 1-2 hours

Booster Bench: Step-by-step

MAKE THE STRETCHER & LEGS
@ Rip and crosscut a 214-in.-wide, 12%4-in.-long
board for the stretcher. To draw the stretcher arch,
use a photocopier to enlarge the curved grid shown
on the Strefcher Layout drawing, page 296, until
the squares are 12 in. Cut out your paper pattern
and use it as a template for drawing the stretcher
arch on the pine blank.

@ Crosscut two 6-in. lengths of pine for the legs.

© Draw the leg shapes, using the Leg Layout grid
drawing, page 296, as a guide. Make another paper
template and use it to draw the leg arches (See
Photo A).

O Cut the arches in the stretchers and legs with a
jig saw. Smooth the curved cuts with a file.

MAKE THE TOP
© Crosscut a 16-in. board for the bench top.

© Lay out and draw 1-in. radius corners on the top

workpiece. Cut the corners, and smooth the curved PHOTO A: Draw arched profiies on the stretcher and iegs. Fuii-size
cuts with a file. paper tempiates are heipfui for drawing these curved shapes.
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Booster Bench

1" rad., typ.

2" wood screws

o [ [ 1]
4 /2" gre" { Wz"J‘

/2" squares
STRETCHER LAYOUT
1" 1”

—_—

Booster Bench Cutting List

Part No. Size Material | |

A. Top 1 34x7Vax16in. Pine - 1/2" 44" -1/
B. Legs 2 FaxTVax6in. ! /" squares

C. Stretcher 1 34x2x121%in. LEG LAYOUT
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PHOTO B: Giue and ciamp the stretcher between the iegs so the top PHOTO C: Attach the top to the stretcher and iegs with giue and

ends and edges of the parts are fiush. Fasten the parts with coun- screws. Lay out the stretcher and ieg iocations on the top first, for
tersunk 2-in. flathead wood screws. iocating the screws.
ASSEMBLE THE BENCH
© Sand all of the stool parts smooth.
© Assemble the stretcher and legs: Draw center-
lines on the legs for locating the stretcher and pairs
of attachment screws. Spread glue on the ends of
the stretcher and clamp it in place between the
legs. Drill countersunk pilot holes through the legs
and into the stretcher, then fasten the parts with P 1
2-in. flathead wood screws. .
© Install the top: Center the top over the legs : ]
and stretchers, and mark centerlines on the top i 1 il
for driving screws into the legs and stretcher. o pine fo it _' ilgﬂng the bouster bpnuh 50
Spread glue on the mating parts, and drive counter- {8 o pﬁhany $/4-in.-thick iumber
sunk flathead wood screws through the top to join 2 f n hand d 1ml:-l‘lli just as weil. One
the parts. § be to build a bench from
. 6 with attractive grain pat-
D Finish the bench: Fill the screwhead recesses Iy re the screws and
with wood putty, and sand smooth. Apply primer é i I:b cover the screw-
and glossy paint (See Wood & Finish Options,  h juﬂrphulm of staln.antl
right). & 50d also could be used to
; % : a coat of paint and
om bﬂghﬂv ainted stencils. Another suc-
47 2 is to simply sefect a few
1 maybe the favorite
-ls i ganch.l;atgmaiuvmbe :
N , i
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Kid-size Picnic Table

hildren are sure to enjoy this piece of picnic furniture built especially for them.

Made of cedar, the project is sized so four children can sit comfortably. Whether you
put the table outdoors or bring it inside, it may well become the kids’ favorite spot for
lunch and dinner. And with no sharp corners or free-standing, tippy benches to cause
injuries, you can rest easily, too.
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Just for Kids

Kid-size Picnic Table

Vital Statistics Shopping List

TYPE: Picnic tabie with attached benches [] (4) 1 X 6 in. x & ft. cedar
OVERALL SIZE: 44W by 26H by 48L [ (4) 2 x4 in. x & ft. cedar
MATERIAL: Cedar [] Deck screws (2-, 22-, 3-in.)
JOINERY: Butt joints reinforced with screws

CONSTRUCTION DETAILS:
* Rounded corners are scribed with a compass and cut
with a jig saw
+ Use scrap spacers between the top siats to
separate them evenly during instaiiation
FINISH: None (See Editor's Note, page 303)
BUILDING TIME: 4-6 hours

[[] Finishing materials (sandpaper)

Kid-size Picnic Table: Step-by-step

LAY OuT & CUT THE
FRAME PARTS
€ Crosscut the legs, top and
seat stringers and stretcher to
length. Cedar is easy to cut with
a jig saw, but you'll get straighter
cuts using a circular saw.

@ Lay out the legs: Refer to the
Leg Layout drawing, page 300,
to mark one end of each leg for
cutting the top angle. To mark
the legs for curved feet, set your
compass to a 1¥-in. radius, and
determine the centerpoint of the
arc on all four legs. Draw the
curved feet.

© Lay out the top stringers and
seat stringers. Like the legs,
these pieces also receive rounded
ends. However, only the bottom

corners of the stringers are PHOTO A: Lay out the legs and stringers. Scribe the curved end of the iegs and the curves on
curved—the top corners remain the stringers with a compass, set to the radii given in the technicai drawings on page 300.
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Kid-size Picnic Table

2" deck
screws

|

|

l

i 155"
| Topof e

} seat — -

| stringer

|

|

i _§ 307"
I

I

|

B 2" deck

SCrews

LEG LAYOUT

121" rad., typ.

2214" rad., typ

1/5”
£ B [

SCrews

&
Kid-size Picnic Table Cutting List

Part No. Size Materiai

A. Top slats/seats 7 34 x b2 x 48 in. Cedar

B. Top stringers 2 115 x 315 x 26 in. "

C. Seatstringers 2 1%x3%x42in. " i

D. Legs 4 1¥%x3%x31lin. "

E. Stretcher 1 1 x3Wx36in. " SIDE ELEVATION
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flat to support either the seats or
the top slats. Reset your compass
to draw a 2%4-in. radius, and
scribe the curves on the stringers
(See Photo A).

O Cut the legs and stringers to
shape with a jig saw. Guide the
saw against a clamped straight-
edge to cut the leg angles.

ASSEMBLE THE FRAME
O Connect the top stringers and
legs. First, find the center along
the length of each top stringer,
and mark this point on the top
flat edge. Then arrange the legs
in pairs on your worksurface
with the top angled ends forming
a straight line and the legs splay-
ing apart in a “V” configuration.
Set a top stringer in place on
each pair of legs so the top edges
of the stringers are flush with
the top ends of the legs. Tack the
stringer to each leg with a single
countersunk 2%%-in. deck screw.
(You'll drive additional screws
into these joints once the seat
stringers are positioned and fas-
tened.)

O Install the seat stringers on
the leg assemblies: Mark the seat
stringer locations on the legs,
according to the Leg Layout
drawing, page 300. Set the seat
stringers on the leg assemblies so
the top edges of the stringers
align with the leg reference lines.
Pivot the legs in or out slightly so
the distance from the outside
edges of the legs to each end of the
seat stringers is 8 in. Secure the
top and seat stringers with coun-
tersunk 2)2-in. deck screws, four
screws per joint (See Photo B).

(7] Complete the frame by joining
the leg assemblies to the stretcher:
Stand the leg assemblies upside
down on your worksurface, and

Just for Kids

PHOTO B: Set pairs of legs on your worksurface so they splay outward with thelr angled ends
allgned. Attach the top stringers flush to the tops of the legs, and Install the seat stringers
so they overhang the legs by 8 In. on each end. Fasten the parts with countersunk 2%2-in.
deck screws to form two leg assemblies.

PHOTO C: Stand the leg assembllies top-down to attach the stretcher between them. Hold the
stretcher in place with clamps so It is centered on the length of the seat stringers. Drive
countersunk 3-In. screws through the seat stringers and Into the ends of the stretcher.
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PHOTO D: Set the frame upright on the floor to secure the seats into position. The ends of
the seats should overhang the seat stringers by about 4%2 In. Make the outside edges of the
seats overhang the ends of the seat stringers by 1 In.

PHOTO E: After setting the slats into position on the top stretchers and marking alignment
lines for screw holes, Insert spacers between the slats—we used Ya-In.-thick hardboard.
Clamp the top slats together to keep them allgned, and fasten them to the top stringers with
countersunk 2-In. deck screws.

302 Woodworking

clamp the stretcher to the seat
stringers so it’s centered on their
lengths. Drive pairs of 3-in. coun-
tersunk deck screws through the
seat stringers and into the ends
of the stretcher to fasten the
parts (See Photo C).

PREPARE & ATTACH THE SEATS
© Crosscut the seats to length.

© Scribe the rounded ends on
the seats with a compass set to
draw a 2%4-in. radius.

(D Cut the rounds ends of the
seat boards with a jig saw.
Smooth the curves with a file.

(D Attach the seats to the frame:
The ends of the seats should
extend past the seat stringers
equal amounts on both sides
(about 4% in.). Let the outside
edges of the seat boards over-
hang the ends of the seat
stringers by 1 in. With the seats
in position, fasten the parts with
countersunk 2}%-in. deck screws
driven through the seats and into
the seat stringers (See Photo D).

INSTALL THE TOP SLATS
® Cut the five top slats to
length and set them in place on
the two top stringers so they
overhang the stringers evenly.
Don’t worry about spacing
between the slats yet. With a
straightedge, draw lines for
screw holes across the slats to
mark the centerlines of the top
stringers.

(B Fasten the slats to the top
stringers: Insert scrap spacers
between the slats first to provide
for even spacing (we used Va-in.
hardboard for spacers). Because
not all dimensional lumber is
precisely the same width, you may
need to determine the spacing



between your slats according to the boards you're
using. Clamp the top slats together to hold them in
place. Drill pairs of countersunk pilot holes through
the slats along the stringer marks, and install the
slats with 2-in. deck screws (See Photo E).

D Set your compass for a 2¥4-in. radius, and scribe
curves onto the outer four corners of the table top.
Cut the corner curves, and file the cut edges smooth
(See Photo F).

FINISHING TOUCHES
€D Sand all exposed project surfaces with a random-
orbit sander and 150-grit sandpaper (See Photo G).

EDITOR’S NOTE: We left this project bare rather than
finishing with an exterior topcoat, because most of
e products aren’t safe for use on eating surfaces.

Just for Kids

PHOTO F: Mark a 234-in. radius on each of the four corners of the
tabletop, and trim the comers with a jig saw.

PHOTO G: Since cedar Is prone to splintering, you'll want to give the table a good sanding to break the edges and smooth the parts. A ran-
dom-orblt sander Is the best tool for the job. It's a good Idea to wear a dust mask when sanding cedar; the dust can be a respiratory irritant.
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Planters

eck plants provide a graceful transition from the distinctly indoor space of your

home to the distinctly outdoor space of your yard. Attractive planters filled with
flowers, herbs and shrubs can transform your deck into a cozy and inviting outdoor
“room.” These planters are designed to be used either as enclosures for potted plants or
to be lined with landscape fabric and filled with dirt. We built these planters for a cedar
deck; for best results, build yours from the same material as your deck.
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Outdoor Furniture & Accessories

Vital Statistics: Planters

TYPE: Deck and railing planters

OVERALL SIZE: Ralling planter: 734W by 3514L by 714H
Deck planter: 16W by 20%2L by 15Y/sH

MATERIAL: Cedar, exterlor plywood

JOINERY: Butt joints reinforced with galvanized finlsh nails
and screws

CONSTRUCTION DETAILS:

* Ralling planter fits over standard 2 x 6 railing cap

- Recessed bottoms and weep holes improve alr circulation
and drainage on both planters

FINISHING OPTIONS: UV protectant sealer, exterior paint
or leave unfinlshed to weather naturally to gray

Building time Tools you’ll use Shopping list

&71 PREPARING STOCK - Clrcular saw L[] (3)1x 8 in. x & ft. cedar
0 hours - Jig saw [1 (1) %4 x12 x 12 in.
teri d
LAYOUT * Drill/driver - z RE :d!y:oo
1-2 ho alvaniz eck screws
ks * Clamps (1Va-in.)
:{ﬁ CUTTING PARTS - Hammer [[] Galvanized finish nails
1'2 |'Iﬂll'5 . Na“set (2'“1.)
(1 uv protectant sealer
ASSEMBLY
2-3 hours

.ﬁ FINISHING
e 1-2 hours

TOTAL: 5-9 hours
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1/4"-dia. weep holes, 2" galvanized finish

drill at an angle nails, typ.
RAILING PLANTER

/45" mitered ends

1/2"-dia. weep holes

T '/
- 2" galvanized finish
: “m?,:”’ hails, typ.
—/ “_-“
S
11/4" galvanized DECK PLANTER
deck screws, typ.
Planters Cutting List
Part No. Size Material Part No. Size Material
Railing Planter Deck Planter
A. Sides 9  Tax 744 x 3534 in. Cedar D. Sides 9 Tax 20/ x 14V4in. Cedar
B. Ends 2 T4 x 5le x 612 in. L/ E. Ends 2 Tax12x12in. Y
C. Bottom 1 T8 x576x24in. H F. Cleats 2 TaxYx12in. %
G. Bottom 1 34x12x12in. Exterior plywood
H. Crown 4 Tx2x16iIn. Cedar
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Outdoor Furniture & Accessories
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Planters: Step-by-step

Cedar lumber is typically sold
with one side rough and one side
smooth. This feature provides
you the opportunity to choose
which surface to emphasize in
the finished planters. For these
planters, we held the rough side
out because we wanted a casual,
rustic look. If you prefer, you can
achieve a more refined look sim-
ply by building your planters
with the smooth surface out. If
you intend to paint your finished
planters, we recommend building
with the smooth side out.

RAILING PLANTER

CuT OUT THE PARTS
@ Make a template for marking
the two side profiles. Cut a piece
of hardboard or stiff cardboard to
size, 7V4 in. by 3514 in., for use
as a pattern. Following the
Railing Planter drawing on page
307, mark the angles on the ends
and the curved cutout profile on
the bottom edge. Cut the tem-
plate to shape with a jig saw and
sand the cuts smooth,

© Trace the profile from the
template onto the side work-
pieces.

€© Cut out the sides. Clamp the
blanks securely to your work-
bench and cut the profiles with
your jig saw (See Photo A).

© Cut the ends and bottom to
size, according to the dimensions
in the Cutting List on page 306.

ASSEMBLE THE PLANTER
© Attach the ends to the bot-
tom. The bottom 1is sloped to
route seepage water away from

308 Woodworking

PHOTO A: Lay out and cut a template for making the sides of the ralling planter, then use
this template to draw the shapes on the side workpieces. Cut out the shapes with a jIg saw.

your deck railing cap. Refer to
the Side View drawing, page 307,
and mark the slope of the bottom
piece on the inside faces of the
ends. Drill pilot holes in the
ends. Clamp the bottom in place
between the ends, and attach the
parts with 2-in. galvanized finish
nails (See Photo B).

© Attach the sides. Lay the
end/bottom assembly on your
workbench. Center the first side
piece on the assembly left-to-
right with all top edges flush.
Clamp it in place. Note that the
lower edges of the end pieces are
%4 in. above the lower edges of
the sides; this allows the planter
to rest on the railing cap while
the sides overlap it for stability.

Attach the side by driving galva-
nized finish nails through the
side into the ends and the bot-
tom. Use a nailset to recess the
nailheads. Follow the same pro-
cedure to position and attach the
remaining side,

@ Drill the weep holes. Clamp
the assembled planter to your
worksurface with the deeper side
of the compartment facing up.
Drill three angled V4-in.-dia.
weep holes through the side of
the planter into the deepest cor-
ner of the compartment (See
Photo C). Position the weep
holes so they are just above the
bottom piece inside the planter.



PHOTO B: Mark the slope of the bottom piece on the planter end
pieces, then attach the ends to the bottom with galvanized finish
nails. Clamp the pieces to help hold them steady during assembly.

DECK PLANTER
MAKE THE SIDE PANELS
Each side panel is composed of
three boards, which are held
together during the construction
process by a temporary cleat.

© Cut six pieces of 1 x 8 cedar
to 1414 in. long (you'll need
three pieces for each side).

@ Cut two temporary cleats (not
shown on the Cutting List) 1312
in. long from scrap wood.

© Build the sides. Lay groups of
three boards facedown on your
workbench in two groups. Center
a temporary cleat left-to-right

Outdoor Furniture & Accessories

PHOTO C: Fasten the planter sides to the ends and bottom with
nails, then drll three angled Y/4-in.-dla. weep holes through the side
where the bottom of the planter slopes to Its lowest point.

Temporary cleat

= i 4%,

o

along the top edge of each group Temporary cleat | !

of boards, and fasten each panel

R T 1.3
together by driving 1V4 :|.n wood PHOTO D: Assemble two blanks for the deck planter sides using three lengths of 1 x 8 cedar
screws through the cleat into the  per plank, fastened together with a temporary cleat. Mark the profiles on the side pieces
boards. with a template, then cut the sides to shape. You'll remove the temporary cleats later.
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PHOTO E: Clamp pairs of 6-in.-wide boards for the end panels and fasten each panel
together with a cleat. Use 11/4-In. galvanized screws to join the parts. These two cleats are
permanent paris of the planter.

PHOTO F: Cut the bottom plece to size, drill five weep holes through the bottom for drainage,
and fasten It to the cleats on the end pieces with countersunk screws. Attach the bottom so
It will rest on the cleats when the planter Is finlshed.

310 Woodworking

O Make a template for marking
the profiles of the two sides. Cut
a piece of hardboard or stiff card-
board 1414 in. wide by 20%2 in.
long. Following the Deck Planter
drawing on page 306, mark the
angles on the ends and the
shape of the curved cutout along
the bottom edge. Cut the tem-
plate to shape with a jig saw and
sand the cut edges smooth.

© Trace the profile from the
template onto the side panels.
Draw on the face of the panels
that does not have the cleats.
Clamp each panel securely to
your workbench and cut the parts
with a jig saw (See Photo D).

MAKE THE ENDS & BOTTOM
The end panels are each com-
posed of two boards fastened
together with a permanent cleat.

© Rip a 4-ft,, 1-in. length of 1 x 8
cedar to 6 in. wide. Cut the ripped
board into four 12-in. lengths. Lay
each pair of boards facedown on
your workbench and clamp them
together with the ends flush.

© Cut two pieces of scrap left
over from Step 6 to 78 x 78 x 12
in. to form two cleats. Drill coun-
tersunk pilot holes in the cleats.

© Assemble the end panels by
positioning a cleat flush with the
bottom edges of each pair of
boards and fastening the parts
with 1V4-in. galvanized deck
screws, screwing through the
cleats into the end panels (See
Photo E).

© Cut the bottom to size from
Y4-in. exterior plywood. Draw
intersecting lines from corner to
corner to use as a guide for locat-
ing and drilling five 14-in.-dia.
weep holes.



Outdoor Furniture & Accessories

ASSEMBLE THE PLANTER
€D Attach the end panels to the
bottom. Clamp the bottom in
place between the ends so it will
rest on top of the cleats when
the planter is right-side-up. Drill
through the cleats from below to
fasten the bottom (See Photo F).

@ Attach the sides. Position the
first side panel on the end/bottom
assembly so it is centered left-to-
right and the top edges are all
flush. Drive 2-in. galvanized fin-
ish nails through the side panel
into the ends and the bottom,
using a nailset to drive the nails
below the surface of the wood.
Attach the remaining side in the
same fashion (See Photo G).

P Unscrew and remove the tem-
porary cleats from the side panels.

PHOTO G: Fasten the sides to the end/bottom assembly by nailing through the sides and into
the ends and bottom. Drill pliot holes hefore you drive the nalls to keep the cedar from split-
ting. Once both sides are attached, remove the temporary cleats.

€ Cut the four crown pieces.
Rip cedar stock to 2 in. wide.
Measure your planter to verify
the length of the crown pieces.
The inside edges of the crown
should sit flush with the inside
of the planter when installed.
Cut the pieces to length with the
ends mitered at 45°.

@ Attach the crown pieces to
the planter with finish nails
(See Photo H).

FINISHING TOUCHES FOR
BOTH PLANTERS
B Break all edges with sandpa-
per and check that all nailheads
are set. You may choose to leave
the planters unfinished, apply
the same finish as you have on
your deck, or topcoat with paint.

PHOTO H: Install the four crown pieces around the top of the planter with nails. Lay out and
cut the crown pieces so they are mitered on the ends and fit flush with the inside of the
planter.
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Daytripper
Chazli?

his two-part chair is made up of two
interlocking and removable substruc-
tures that nestle one inside the other for
easy storage or portability. When set up, it
is as handsome as it is sturdy and com-
fortable. This chair will be equally at
home on your deck, on the sidelines of
the soccer field or in your living room,
if you’re ever in need of extra seating.

—

—

L0 D B AN ETE AR R R
i | seepages3iz
=" | ssforplnson

' 2 . | howto build a
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Vital Statistics:

Outdoor Furniture & Accessories

Daytripper Chair

TYPE: Daytripper chair

OVERALL SIZE: 23W by 30L by 3012H
MATERIAL: Red oak, pressure-treated pine
JOINERY: Butt joints reinforced with gaivanized deck

SCrews

CONSTRUCTION DETAILS:
- Back and seat supports built from treated iumber for

strength

* Qak plugs conceal screws in slats
+ Handie integrated into top two back siats
+ Chair disassembies for ease of storage and transport

FINISHING OPTIONS: Danish oil or a penetrating UV
protectant seaier, exterior latex paint

Building time Tools you'll use

&

4

TOTAL:

PREPARING STOCK
O hours

LAYOUT
1-2 hours

CUTTING PARTS
1-2 hours

ASSEMBLY
4-6 hours

FINISHING
2-3 hours

8-13 hours

= Band saw or jig saw
= Circular saw or power miter saw

- Router with 18-in. roundover bit,
14.in. straight bit

- Drill/ driver

= Drill press

« 3g-in. piug cutter
= Compass

- Maiiet

* Clamps

Shopping list

[ (1) 34 %10 in. x & ft.
pressure-treated pine

[ (1) 3 x & in x 8 ft.

pressu re-treated pine

[ (2) 2/4 X 4%/4 in. x 8 ft.
red oak

[] Galvanized deck screws
(1'/2-in.)

[] Moisture-resistant
wood glue

L] Danish oil or penetrating
UV protectant sealer

[] Latex primer
[] Exterior latex paint
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Daytripper Chair

11/2" galvanized

deck screws, typ.
= 318" dia. x /4" counterbore
e

screw holes, typ.

] =

Ty

3/8"-dia. oak screw
cover plugs, typ.

11/2" galvanized
deck screws, typ-

Daytripper Chair Cutting List

Part No. Size Material

. Back supports 2 %4 x 79 x 41 in. Treated pine
- Seat supports 2 %4 x 55 x 3214 in. "

Slats 25 34 x1x23in. Red oak

. Inner crossbar 2 %1 x2x19in. "
Outer crossbar 1 %1 x1x17 in. H
Short crossbar 1 34 x1x 17 in.

mime| e >
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SIDE VIEW FRONT VIEW
1/2" ¢ 5{8"
#—!25/3“ b—agn | 5/5"5.
BACK & HANDLE SLATS
/2"

51"rad. 4&"rad.

BACK SUPPORTS

125/8"

¢
| BO3/4"rad, 48" rad.

|
SEAT SUPPORTS
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CUT OUT THE PARTS

€ Cut two back supports and two seat supports to
size and shape. To ensure identical pairs, use tem-
plates made from 4-in. hardboard to trace profiles
onto the workpieces (See Photo A). Follow the
dimensions shown in the Back Supports and Seat
Supports drawings, page 315. Before cutting out the
back supports, measure and mark the centerline to
use later as a reference line for crossbar installation.

@ Paint the supports. Sand the surfaces and edges
well. Apply a coat of latex primer, then two coats of
exterior latex paint. Transfer the centerline reference
mark on the back supports to the painted surfaces.

© Make the slats and crossbars. Cut blanks to
length from 34-in. oak stock. Set the fence on your
table saw to rip the 1-in.-wide slats and crossbars.
Re-set the fence to cut the 2-in.-wide, inner long
crosshar.

© Drill counterbored pilot holes in the back slats
and seat slats for attaching these parts to the sup-
ports later. Designate 16 slats as the back slats and
the remaining nine slats for the seat. Drill a pilot
hole 23/ in. from each end of the back slats, so the
counterbore portion of each hole is 3% in. deep. This
is easiest to do using a depth setting on a drill
press. At the same drill press depth setting, drill a
pilot hole 3% in. from each end of the seat slats.

© Make the crossbars. Crosscut the two long
crossbars and the short crossbar to length from the
1-in. stock you ripped in Step 3. Drill counterbored
pilot holes for screws %4 in. from each end.

© Rout a Vs-in. roundover on the edges and ends
of one face of the slats and crossbars (See Photo B).
The proportions of these parts are too narrow to
rout “freehand” with a router, so shape these parts
on a router table with a pin-style guide installed.

o Rout a “handle” in the adjoining edges of two
back slats (See Back & Handle Slats, page 315),
using a 12-in. straight bit in the router table and
cutting a %8 x 4-in. centered notch in both slats
(See Photo ).
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Daytripper Chair: Step-by-step

PHOTO A: Create seat and back support templates from hardboard,
and use these templates to draw the profiles on the back and seat
support workpieces (use treated iumber, not plywood as shown). Cut
out the parts with a jig saw.

PHOTO B: Ease the edges and ends of the slats and crossbars with a
Yg-in. roundover bit in the router table. Use a pin-style guide on the
router table to heip controi the workpieces as you machine them.

ASSEMBLE THE BACK
© Cut two 17%%-in.-long spacers from scrap, and
clamp them between the back supports to hold the
supports in place. Use a carpenter’s square to ver-
ify that the ends of the supports are even with one
another. Set the assembly concave-side-up.

© Attach the back slats. Screw the top slat in
place, holding the upper edge flush with the top
corners of the back supports and the handle profile
facing inward. Measure from the attached slat (See
Back Supports drawing, page 315) and mark the
location of the lowest back slat. Screw this slat in
place.

€D Verify the spacing of the remaining back slats



Startblock

PHOTO C: Make handle cutouts in two back
slats using a router table and straight bit.
Install start- and stopblocks to limit the
length of cut when routing these recesses.

between the top and bottom slats (about /2 in.).
Attach these 15 back slats with 1V2-in. galvanized
deck screws, starting from the top with the slat
that completes the handle cutout.

@ Install the inner long crossbhar. Measure 3% in.
from the lowest back slat to position the crossbar.

Screw the crossbar in place.

ASSEMBLE THE SEAT
@ Follow the same procedure as for the back
assembly. Cut two spacers 1512 in. long, and clamp
them between the seat supports.

® Screw the front seat slat in place, with the edge
flush with the top corners of the seat supports.

@ Measure 1294 in. from the attached seat slat,
and mark the location of the last seat slat. Screw
this slat in place.

€D Verify the spacing of the remaining seat slats
(approximately %4 in.), and attach the rest of the
slats with 1%4-in. galvanized deck screws (See
Photo D).

ASSEMBLE THE CHAIR
D Plug all of the screw holes. Cut 34-in.-dia. oak
plugs with a plug cutter. Glue and tap the plugs into
place (See Photo E). Trim and sand the plugs flush.

@ Attach the outer long crossbar in place on the
back support centerline you drew in Step 1.

D Slide the seat into position between the back
supports. Use C-clamps at the intersections of the

PHOTO D: When installing the back and seat
slats to the supports, clamp scrap spacers
between the supports to keep them allgned.

Outdoor Furniture & Accessories

PHOTO E: Cover exposed screw heads on the
slats and crossbars with oak plugs. Glue
and insert the plugs, trim them and sand
smooth.

supports to hold the two assemblies in place. Mark
the correct locations for the short crossbar (See
Photo F). It should rest against the outer long
crosshar. Attach the crossbar with galvanized deck
screws. Then plug, trim and sand the crossbar
screw holes.

FINISHING TOUCHES
@ Break all edges on the raw oak parts thoroughly
with sandpaper. Mask off the painted surfaces of
the supports, and cover the slats with Danish oil or
a UV protectant sealer.

PHOTO F: Slide the seat assembly Into the back assembly and use
C-clamps to hold the chalr together. Set the short crossbar agalnst
the lower long crossbhar, mark Its position, and Install It with screws.

Daytripper Chair 317



Daytripper Table

his folding table goes anywhere and stores easily,
yet it has the look of fine furniture. Its contrasting
base and top and its neatly plugged screw holes high-
light both stylishness in conception and craftsmanship
in construction. You can easily alter this versatile
design to suit your decor by simply changing the
species of wood for the top slats,
the color of paint on the table
subassembly or both.

'?f" “hEN

See pa@%s 31;&-@17
for plans on how to
“build a matnl'ilng
chair to compiement
this Daytripper Table
project. The chair
puils apart In_k:n Pm
sections that nest
one inside the other
 for storage.

I i i 2 BS £ e Y
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Vital Statistics: Daytripper Table

TYPE: Folding table
OVERALL SIZE: 16W by 22L by 16H
MATERIAL: Red oak, exterior plywood

JOINERY: Butt joints reinforced with galvanized deck

ScCrews

CONSTRUCTION DETAILS:

+ Legs made of plywood for strength

- Screws concealed with matching wood plugs on oak
parts

« Tahle folds flat by way of pivot doweis on the stretchers
and legs

FINISHING OPTIONS: Penetrating UV protectant

sealer, exterior latex paint

Building time Tools you’ll use Shopping list

7 PREPARING STOCK - Band saw or jig saw [ (1) 24 in. X 4 X 4 ft. exte-
O hours - Driil rior plywood
[ (1) 24 x 3%z in. X & ft. red
LAYOUT - Table saw oak
2-3 hours = Circuiar saw or power miter saw ] (2) 3/4-in.~dia. X 36-in.
S curTinG Parts - Compass Hiarawgod dovel
2-3 hours : [ (1) Va-in.-dia. X 36-in.
Diauvex hardwood dowel
ASSEMBLY * Clamps [ 1 Galvanized deck screws
2-3 hours (1V2-in.)
Jﬁ FINISHING [[] #6d galvanized finish nails
== 2-3 hours [L] UY protectant sealer
[] Latex primer
TOTAL: 8-12 hours
[ ] Exterior latex paint
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Daytri P P er 3/8"-dia. oak screw

cover plugs, typ.

@
|
|
T
Ta b I e 11/2" galvanized
: e ! deck screws, typ.

#6d galvanized
finish nails, typ.

#6d galvanized
finish nails, typ.

Daytripper Table Cutting List

Part No. Size Materlal

A. Legs 4 34 x 4V4 x 25 in. Exterior plywood
B. Stretchers 2 34x3x21Y2in. .

C. Slats 15 34 x1x16in. Oak

D. Leg pivot dowel 1 34 dia x 1276 in. Hardwood

E. Table pivot dowel 1 34 dia.x 1418 in. Y

F. Table lock dowel 1 % dia.x 1418in. L

G. Lock dowels 2 Vi dia. x 1V4 in. "
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" gaps, typ.
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Daytripper Table: Step-by-step

MAKE THE LEGS
@ Lay out one leg on a piece of
34-in. exterior plywood, cut it to
shape, and use it as a template
for the other three legs. To lay
out the leg, draw two 3-in.-dia.
circles with their centerpoints 22
in. apart. Mark the midpoint
between the circles with a per-
pendicular line, for use later in
locating the hole for the leg pivot
dowel. Clamp the workpiece to
your workbench and extend the
perpendicular line you just drew
onto the benchtop. Use this line
as the pivot point for connecting
the circles with a 48-in.-radius
arc for the inner curve of the leg
and a 51-in.-radius arc for the
outer curve (See the Legs draw-
ing, page 321). Drill a Vi6-in.
locater hole through the center-
points of the two dowel holes in
the leg. Cut out the leg and sand
the cut edges smooth.

PHOTO A: Lay out and cut the four table legs on the band saw or with a jig saw. Since the
profiles of the legs match, mark and cut one to serve as a template for tracing the profiles
onto the other three leg blanks.

GO

© Trace the leg template onto ST
three plywood leg blanks. Mark
the centerpoints of the leg dowel
holes by drilling through the
locater holes in the template.

© Cut out the legs (See Photo
A), and sand the profiles smooth.

O Drill the dowel holes in the
legs (See Photo B). It is impor-
tant that these holes be bored
straight, so use a drill press or
right-angle drill guide.

MAKE THE STRETCHERS &
SLATS
© Cut the stretchers to size and

PHOTO B: Bore the 34-In.-dia. leg pivot and lock dowel holes in the legs. These hoies must be
) drilled straight through the legs, of the dowels will be difficult to align during assembly. Bore
shape. Start by cutting two ply- the holes with a driil press, or mount your drill/driver in a right-angle drili guide. Set a
wood blanks to length and width.  packer board beneath each workpiece before you driil, to keep the bit from tearing out the
Mark the centerpoints of the wood as it exits.
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pivot dowel hole and the hole
that will form the base of the
lock dowel slot on each stretcher
(See Stretchers drawing, page 321).
Draw the 34-in. radiused corners
and cut them with your jig saw.

© Drill the dowel holes. Note
that the diameter of the hole
that will become the slot for the
table lock dowel is 1316 in., so
that the lock dowel can move
freely in and out of the slot. Use
a drill press or right-angle drill
guide to bore these holes as
straight as possible.

@ Cut the lock dowel slots in the
stretchers (See Photo C). Use a
combination square to draw lines
from the outer edges of the 13/16-
in. lock dowel hole to the edge of
the stretcher with the curved cor-
ners. Clamp the stretcher to your
worksurface, and cut along the
lines to make the slots.

@ Finish the legs and stretch-
ers. Fill any voids in the edges of
the plywood with wood putty or
auto body filler. Sand the parts
smooth. Prime the legs and
stretchers with a high-quality
latex primer. After the primer
dries, apply two coats of exterior
latex paint.

© Make the slats. Crosscut six
16-in.-long blanks from red oak
stock. Set the fence on your table
saw 1 in. from the blade, and rip
the 15 slats to width.

D Drill counterbored pilot holes
in the slats. Make a right-angle
jig for your drill press to index
placement of the screw holes.
Clamp the jig in place so the
pilot holes are centered on the
slats and inset 13/8 in. from the
ends (See Photo D). Set the
depth stop on the drill press so

Outdoor Furniture & Accessories

PHOTO C: Connect the lock dowel hole with stralght lines to the edge of each stretcher,
forming the fock dowel slots. Clamp the legs to your worksurface and cut along these lines.
The width of the slots should be 13/1s in., to provide a loose fit for the 3/4-in.-dia. lock dowel.

PHOTO D: Build a right-angle jlg from scrap to help index placement of the counterbored
holes In the ends of the slats. Clamp the jig to the drill press table so each slat is exactly
aligned for drllling when you lay it in the jig. This way, there’s no need to measure and mark
each siat hole.
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5 .
PHOTO E: Attach the first tabletop slat to the stretchers with screws. Lay the outer legs
between the stretchers, and slide the table pivot dowel through the stretchers and outer
legs. Pin the dowel in place with glue and finish nalls driven Into the dowel through the
stretchers. Do not glue or nall the outer legs to the table pivot dowel.

—

PHOTO F: Install the Inner legs between the outer legs, and Insert the leg pivot dowel
through the center dowel holes In the legs. Cut and insert the table lock dowel through the
Inner legs. Pln the table lock dowel to the inner legs and the leg plvot dowel to the outer
legs with finlsh nails.
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the counterbored portion of the
holes is V4 in. deep, to allow for
inserting wood plugs later.

(® Round over the edges and
ends on one face of all the slats.
The quickest method for doing
this is to use a V8-in. piloted
roundover bit in the router table.
Or, you could ease these edges
and ends with a sander instead.

ASSEMBLE THE TABLE
® Attach the first slat to the
stretchers to help establish their
alignment during assembly.
Start at the end with the lock
dowel slot. Position the slat so it
overhangs the outside faces of
the stretchers by 1 in. and the
ends of the stretchers by %4 in.
Fasten the slat in place with 1/%-
in. galvanized deck screws.

@® Install the table pivot dowel.
Cut the dowel to length, and slip
it through the end holes in the
outer legs and stretchers.
Assemble the parts so the con-
cave profiles of the outer legs
will face the tabletop slats.
Fasten the dowel with glue and a
#6d galvanized finish nail driven
through each stretcher (See
Photo E). Drill V16-in. pilot
holes before driving the nails.
Once fastened, the pivot dowel
holds the tabletop frame in shape.

D Attach the remaining table
slats with screws. Start with the
other end slat, overhanging it

/4 in. beyond the ends of the
stretchers. Space the 13 interme-
diate slats 14 in. apart, with all
ends lined up. Use spacers to
help establish even gaps as you
attach the slats.

B Install the inner legs. With
the table facedown on your work-
surface, position the inner legs



by setting them concave-side-
down between the outer legs and
sliding the leg pivot dowel
through the center dowel holes
in the legs.

(D Cut and fasten the table lock
dowel to the inner legs. Space
the inner legs by sliding them
lightly against the inner faces of
the outer legs. Insert the lock
dowel through the end holes in
the inner legs and position it so
there is an equal overhang on
each side. Fasten the lock dowel
by drilling a pilot hole through
the end of each leg and driving a
finish nail into the dowel.

(D Fasten the leg pivot dowel.
Drill a pilot hole into each outer
leg, and drive a finish nail
through the pilot hole into the
dowel (See Photo F).

D Install lock dowels through
the leg pivot dowel. The lock dow-
els hold the inner legs in place
against the outer legs. It’'s impor-
tant to leave enough space
between the two pairs of legs for
easy movement when the legs
are opened or closed. With the
assembled table facedown on
your worksurface, drill V4-in.-dia.
pilot holes through the pivot
dowel (See Photo ). Cut the
lock dowels to length, coat them
with glue, and insert them.

FINISHING TOUCHES
€0 Insert oak plugs with glue into
the screw holes in the slats, let
dry, and sand the plugged areas
smooth. You could use wood filler
instead of plugs, but the result
will be less visually appealing.

@ Mask off painted surfaces of

the table, and apply Danish oil or
another clear exterior finish to the
dowels and slats (See Photo H).

Outdoor Furniture & Accessories

PHOTO G: Lock the Inner legs In place by drilling and Inserting 14-in.-dia. dowels through the
leg plvot dowel. Posltion the lock dowels to leave a slight bit of room between the legs, so
they can move easlly past one another without damaging the painted finish of the parts.

PHOTO H: Coat all raw wood, Including the dowels, with Danish oil or another clear exterior-
rated wood finish to protect the wood from UV rays and melsture exposure. Use masking
tape to keep palnted surfaces clean when you brush the slats and dowels with wood finish.
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Basic Adirondack Chair

No piece of outdoor furniture conjures up an image of elegance and rugged outdoor
comfort quite like the Adirondack chair. There are many variations of this
American classic. This design features a straightforward concept and easy-to-work mate-
rials for a satisfying project that can be built in a day, yet provide years of enjoyment.
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Vital Statistics: Basic Adirondack Chair

TYPE: Adirondack chair

OVERALL SIZE: 3612W by 37D by 3712H

MATERIAL: Cedar

JOINERY: Butt joints reinforced with gaivanized deck screws

CONSTRUCTION DETAILS:
- Largely square, straight cuts can be made with
simple hand or power toois

« Chair made entirely from dimension iumber

- Exposed screws throughout to enhance rustic appearance

FINISHING OPTIONS: Penetrating UV protectant seaier,
exterior paint or leave unfinished to weather naturaily to gray

Building time Tools you’ll use Shopping list

&j PREPARING STOCK - Jig saw or circuiar saw [ (4) 1x 4 in. x & ft. cedar
Hikionrs - Drili/driver (1 (2) 1% & in. x 6 ft. cedar
LAYOUT - Tape measure (1 (1) 2 x 4 in. X 10 ft. cedar
1-2 hours . Combination square [1 Galvanized deck screws
(1V4-, 2-in.)
“ gi"h':f,: ARES i [] Finishing materials

sg}& ASSEMBLY
2-4 hours
J& FINISHING

—= 2-4 hours

TOTAL: 7-14 hours
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Basic Adirondack Chair

11/4" galvanized
deck screws, typ.

"‘Q

2" galvanized
deck screws, typ.

Basic Adirondack Chair Cutting List

Part No. Size Material
A. Back legs 2 Y4 x TV x 36 in. Cedar
B. Seat stretchers 2 1Y% x32x23%%in. "
C. Seat slats 5 %4x3lex25in. 1

D. Back slat 1 34 x8Vx36in. 1t

E. Back slats 2 %4 x3l%x34in. "

F. Back slats 2 34ax 3l x32in. &

G. Back stretchers 2 3%4x3% x19in, !
H. Front legs 2 1Y x314 %21 in. "

. Arms 2 34 xTVax30in, "

J. Back support 1 1V2x3Vex 28 in. I
K. Braces 2 34x3x12in. "
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Basic Adirondack Chair: Step-by-step

BuUILD THE SEAT ASSEMBLY
€ Cut the back legs to length from 1 x 8 stock.
Follow the Back Legs drawing, page 329, to mark
the angle cuts on the legs. Cut the leg angles with
a jig saw or circular saw using a straightedge
guide. Then cut the two seat stretchers to length.

© Attach the back legs to the seat stretchers.
Position the face of the back stretcher 19 in. from
the front ends of the legs and the leading edge of
the front stretcher flush with the front ends of the
legs. Mark the stretcher locations with a square,
drill countersunk pilot holes through the legs and
the stretchers, and fasten the parts with 2-in. gal-
vanized deck screws (See Photo A).

BuiLD THE ARM ASSEMBLY
© Cut the front legs and the back support to
length.

O Cut the arms and braces to size and shape. Mark
for the angle cut on the back corner of each arm by
measuring 12 in. along one long edge and 3 in. along
the adjacent short end. Draw a line between these
two points, and cut the angles with a jig saw guided
by a straightedge. Save the triangular cutoff pieces;
they’ll become the arm braces.

e Measure and mark the positions of the front
legs, braces, and back support on the arms (See
Arms drawing, page 329). With the arms facedown
on your workbench, use a combination square to
mark the position of the front legs 22 in. from the
front of each arm and 114 in. from the inside edges.
Center and mark for a brace on the outside face of
each leg. Then position the back support. It overlaps
the inside edge of each arm by 3 in. and is inset 114
in. from the ends.

O Build the arm assembly. Turn the arms faceup
and drill countersunk pilot holes through the arms
for attaching the legs and back support. Attach the
front legs and back support with 2-in. deck screws
driven through the arms. Attach the braces to the
arms and legs with countersunk 2-in. deck screws
(See Photo B).

330 Woodworking

PHOTO A: Attach the back legs to the seat stretchers with 2-In. gal-
vanized deck screws. Countersink the screw heads.

PHOTO B: Attach the back support, front legs and arm braces to the
arm workpieces with 2-In. galvanized screws.

ATTACH THE ARM & SEAT ASSEMBLIES
Fastening the arm and seat assemblies together
will require the use of temporary braces and
clamps. Cut two 21-in. lengths of scrap for the tem-
porary braces.

@ Stand up the arm assembly and set the tempo-
rary braces beneath the arms to hold the arm
assembly level. Position the seat assembly between
the front legs so the front ends of the back legs are
flush with the front edges of the front legs. Clamp
the two assemblies together. The top corner of the



PHOTO C: Install the seat. Clamp the seat assembly between the front
legs. You'll need to set temporary braces beneath the arms to hold
them level. Attach the seat assembly to the front legs with deck screws.

back legs should be 16 in. up from the bottom of
the front legs.

© Fasten the seat assembly to the front legs with
countersunk 2-in. deck screws. Drive the screws
through the back legs into the front legs

(See Photo C). Remove the temporary braces.

BuiLD & ATTACH THE BACK
© Cut the back slats and the back stretchers to
length. Assemble the back by laying the slats face-
down on your workbench with the bottom edges
flush. Position the stretchers so the lower stretcher
is 4 in. from the bottom ends of the back slats, and
there is 16 in. between the top and bottom stretch-
ers. Drill countersunk pilot holes, and drive 114-in.
deck screws through the stretchers into the slats
(See Photo D).

€D Install the chair back. Attach the chair back by
sliding it into position with the lower back stretcher
resting on the rear seat stretcher. Drill countersunk
pilot holes through the back slats into the rear seat
stretcher and the back support. Attach the back
with 2-in. deck screws.

ATTACH THE SEAT SLATS
D Cut the five seat slats to length, and attach
them to the back legs with 2-in. deck screws.
Countersink the screw holes, and use 14-in. hard-
board spacers to hold the slats evenly apart as you
fasten the slats (See Photo E). NoTE: You’ll need
to remove the chair arms one at a time to fasten the
slats. Drive all the screws on one side of the seat,
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PHOTO D: Arrange the back slats facedown on the bench, and fasten
the back stretchers to the slats with 134-in. galvanized deck screws.
Insert 3/4-in. scrap spacers between the slats to make allgnment easy.

replace the arm, then remove the other arm and
attach the slats.

FINISHING TOUCHES
® Smooth all exposed chair surfaces and ease the
corners with a sanding block. Apply the exterior
sealer, stain or paint of your choice. Or leave the
chair unfinished so it weathers naturally to gray.

PHOTO E: Set the seat slats in place and insert Y4-In.-thick hard-
board spacers between the slats. Remove one chair arm for drill
clearance and fasten the seat slats to the back leg. Once the slats
are attached on one side, relnstall the arm, remove the other arm
and fasten the slats to the other back leg. Then relnstall the arm.
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Teak Cocktail Table

mpress guests at your next patio or deck party when you set their refreshments on

this handsome cocktail table. Our cocktail table is made of teak—a dense, highly
weather-resistant hardwood used in better-quality wood boatbuilding. The tabletop
features spaced slats to provide for good drainage, as well as exposed splines around
the edges. The overall design could be modified for a full-sized picnic table.
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Vital Statistics: Teak Cocktail Table

TYPE: Cocktall table

OVERALL SIZE: 18 Dia. tabletop by 18H
MATERIAL: Teak

JOINERY: Mortise-and-tenon joints, fioating tenons

CONSTRUCTION DETAILS:
* Table is made of weather-resistant teak, with brass and stainless-
steel hardware and waterproof polyurethane glue so it can be used
outdoors

= Tabletop rails are joined with spline tenons into an octagon shape
and then cut round

« Slat tenons are pinned in place rather than glued to allow for wood
movement

FINISHING OPTIONS: Finish with teak oii If the table wili be used

indoors. The wood can be left unfinished if it will be an outdoor piece,

and the teak will age to a slivery gray. Otherwise, topcoat with a quality

outdoor wood preservative with UV protectant to preserve the natural
wood tones

Building time Tools you’ll use Shopping list

7 PREPARING STOCK - Planer O (1) 34 x 6 in. x & ft. teak
2-3 hours - Router table O] (1) 12 x 12 in. x 6 .
teak
LAYOUT * Router with piloted chamfer bit, 2
3-4 hours V-groove bit, Y4-In. slot-cutting L] (4) brass “L" brackets,
bit, 15-in. straight bit EOEeWS
E:’ CUTTING PARTS o PRt et s [ Polyurethane wood giue
2-3 hours : s
[] Vz-in. stainless-steel
R Band (strap) ciamp brsds
2.4 hours * Bar clamps [] Finighing materiais
* Nig saw or band saw [] Nylon glides
Jqﬁ FINISHING - Table saw with tenon jig
— 1-2 hours
- Drill press
TOTAL: 10-16 hours - Drill/driver
- Wood chiseis
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Teak Cocktail -
Table el

11/2" x 11/2" brass
“L” brackets with
#6 x /2" brass
wood screws

See Detail:
Mortise &
tenon joints

1/8" chamfers on
all exposed edges
except bottoms
of legs

. Teak Cocktail Table Cutting List

Part No. Slze Material
A. Top rails 8 34ax3UxT7Yein.  Teak
B. Inside slats 4 34 x 2 x 1418 in. #

C. Outsideslats 2 34 x 2 x 12 in. "

D. Legs 4 1¥Bx1¥%x17%in. ;.

E. Aprons 4 34 x 210 x 10%in. "

F. Splines 8 lax1x23%in, i
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91/4" radius, cut
after assembling

10 tabletop rails
221/°
| TG )
/2" /6" typ.
ﬂj
1/4"
TABLETOP SECTION VIEW

e _—F i B& c;
: 1/4"

1/4" /4" gaps typ.
SPLINES SECTION VIEW SLATS SECTION YIEW

DETAILS: TABLETOP RAILS & SLATS

5/g" 5/p"

/4"
2" \
"/4”
| 9he"-deep
ﬁ mortise
l /e" typ.

RAILS SECTION YIEW

DETAIL: MORTISE & TENON JOINTS
(LEG TO RAIL)
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Teak Cocktail Table: Step-by-step

MAKE THE TABLETOP RAIL ASSEMBLY
© Surface plane your tabletop stock to 34 in. thick
and rip-cut to 3¥4 in. wide. Rip enough teak stock
to make all eight tabletop rails.

© Install a chamfer bit in the router table and cut
a 18-in. chamfer along the top and bottom of one
long edge of the tabletop rail workpieces.

© Install a V-in. piloted slot-cutting bit in the
router table and set the bit height V4 in. off the sur-
face of the router table so the cutter will cut a cen-
tered V4-in.-wide slot in the stock. Set the fence for
a 1%-in.-deep cut. Rout a slot along the chamfered
edge of the stock (See Photo A).

© Set the blade of a power miter saw 2212° to the
right of 0° and lock the angle setting. Cut this
angle on a strip of scrap lumber to serve as a stop-
block and flip it against the saw fence so its angle
is opposite the blade angle. Set a length of tabletop
stock against the saw fence with the slot against
the fence and trim the workpiece near the end.
Then flip the tabletop stock so the slot faces out.
The scrap stock angle and the tabletop stock angle
should now fit together to form a 45° angle.
Interlock these parts and slide the tabletop
stock/scrap block assembly along the saw fence
until the blade will cut the tabletop stock piece at
71116, yielding a rail that’s 716 in. long on its edge
with the slot on its narrow end. Fasten the stop-
block to the saw table at this location (we used a
screw) and cut the first tabletop rail (See Photo
B). This setup will allow you to cut the tabletop
rails one after the other without moving the stop-
block.

© Cut seven more rails, being careful to keep the
slot side on the short edge of each rail. To do this,
you’ll need to flip the stock over, cut off the end
angle and flip the stock back with each new rail
you cut.

@ With the V4-in. slot-cutter on the router table
set at the same height as in Step 3, adjust the
router table fence so the depth of cut is 2 in. Cut
grooves along the mitered ends of each tabletop
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rout a Ya-in.-wide x 12-in.-deep groove Into the edge of the tabletop
rail stock. Use a featherboard to hold the stock agalnst the fence.

.r' - = -
PHOTO B: Cut the tabletop rails to length with a 2234° angle on each
end. Attach an angled stop block to the saw table for conslstent cuts.

Pushblock

e K 3 i
PHOTO C: Rout spline grooves In the angled ends of the tabletop
rails. Use a pushblock to aid In running the narrow pieces across
the cutter and to back up the cut, preventing chipout.



PHOTO D: Glue the splines Into the tabletop rail end grooves. Wipe the
mating parts first with mineral splrits to remove the natural olls In
the wood. Spread the glue evenly with a glue brush. Wear latex gloves
and have mineral splits and a rag handy to wipe up squeeze-out.

rail (the grooves will house the splines). Use a
piece of #4-in. scrap with a 221%° angle cut on one
side as a push block to guide the rails and keep
them from chipping out at the back cdge (See
Photo CO).

© Cut eight splines that are ¥4 x 1 x 234 in. each.
Then glue up the tabletop rails in two sections of
four rails each. Wipe the mating surfaces with min-
eral spirits first, then apply polyurethane glue to
the side grooves on each rail and insert the splines
(See Photo D). The splines won’t extend the full
length of the joint, so align the splines flush with
the bottom of the groove in the short side of each
rail. NOTE: Polyurethane glue cures by reacting with
the moisture in the wood, so moisten the splines
before assembling each joint.

© After the two rail sections are assembled, fit
them together with two splines (don’t use glue) and
clamp the tabletop together tightly with a strap
clamp (See Photo E). You'll glue the two tabletop
sections together later. Slip wax paper between the
corners and the clamp’s strap to keep glue squeeze-
out from gluing the clamp to the rails. Let the
setup dry thoroughly, then remove the clamp.

INSTALL THE SLATS
© Rip stock to width for the 2-in. inside and 2}%-in.
outside tabletop slats and cross-cut them to length.
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PHOTO E: Clamp the top rail assembly with a strap clamp, leaving
two opposite joints unglued. Use wax paper around the glued cor-
ners to keep the strap from bonding to the wood.,

PHOTO F: Insert %-in. spacers between the slats and clamp them
together. Lay the rail assembly over the slats and trace the interlor
of the assembly onto the slats.

€D On a flat surface, lay out the slats edge-to-edge,
with the outside slats at the ends. Insert }4-in.

spacers to get the gaps between the slats (See
Photo F).

(B Measure out ¥ in. beyond the traced lines on
all slats to allow for the length of the slat tenons,
and draw new cutting lines using a straightedge or
marking gauge. Remove the clamps and cut the
slats one at a time along the cutting lines.

@ Install a 1e-in. straight bit in the router table.
Set the bit height to 4 in. Adjust the fence to cut
}o-in -long tenons on the ends each slat (See
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PHOTO G: Cut tenons into the angled ends of the slats with a 12-in.
straight bit (See inset). Use an angled pushblock to guide the work.

PHOTO I; Glue and clamp the two halves of the tabletop rall assem-
bly together with polyurethane glue and a strap clamp. Cover the
glued corners with wax paper. Nail, rather than glue, the slats In place.

Photo G). NOTE: Use a piece of angled scrap as a
pushblock to guide the slats and keep the bit from
tearing out the slat ends. Dry-fit the slats into the
top rail assembly, again inserting the ¥4-in. spac-

ers. Trim the slat tenons, as needed, to fit.

(® Disassemble the tabletop pieces and chamfer
the edges and ends of all the slats and tabletop
rails on the router table (See Photo H). We used a
veining (V-groove) bit in the router table to cut the
chamfers, and used the fence as a guide. Finish-
sand all parts for the tabletop.

(D Reassemble the tabletop and glue the final two
splined joints. Use a band clamp to secure the
assembly (See Photo I). Do not glue the slats.
Instead, pin the joints through the center of each
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PHOTO H: Rout 15-In. chamfers on the ends and edges of the slats
using a V-groove bit In the router table. Use an angled pushblock to
guide the workplece.

PHOTO J: Use a trammel to mark an 18-In.-dia. circle onto the under-
slde of the tabletop, and cut it round with a band saw or jig saw.

tenon by nailing one 1¢-in. stainless-steel brad up
into each tenon. This will allow the slats to expand
and contract with changes in temperature and
humidity, especially if the table is kept outside. Let
the glue dry.

(D Lay the tabletop facedown. Place a 14-in. spacer
snugly into the gap between the two center slats,
and measure and mark the centerpoint of the
tabletop assembly onto the spacer. Pin a piece of
scrap to the spacer to serve as a trammel, and
scribe an 18-in.-dia. circle around the centerpoint
(See Photo J). Cut out the tabletop along this cut-
ting line with a jig saw or a band saw. Sand the
edge smooth, and use a piloted chamfer bit to rout
a 18-in. chamfer around the top and bottom edge of
the tabletop.



PHOTO K: Drll out the leg mortises on the drill press to 32-in. depth.
Clean up the waste from the shoulder of the mortises with a chisel.

MAKE THE LEG ASSEMBLY
(D Rip- and cross-cut the four legs and four aprons
to size.

€ Lay out two V4-in.-wide mortises in the top of
each leg, centering them on two adjacent sides. The
mortises should be 2 in. long, starting 14-in. down
from the top ends (See Detail: Mortise & Tenon
Joints, page 335). Cut the V-in.-deep mortises by
drilling side-by-side V4-in.-dia. holes on the drill
press, then clean and square up the mortises with
a wood chisel to the layout lines (See Photo K).

D Use a table saw and a tenon jig or router and
straight bit to cut a 4-in.-thick x 12-in.-deep %
2-in.-long tenon on each end of all four leg rails.

® Rout a -in. chamfer on all edges of the table
legs and the two lower edges of each leg apron.
Finish-sand these parts.

D Glue and assemble the legs and leg rails with
the rail chamfers facing the leg bottoms using
polyurethane glue and clamps (See Photo L). Use
clamp pads between the clamp jaws and legs, to
protect the wood.

FINISHING TOUCHES
@ Lay the tabletop facedown and set the leg
assembly on top of it. Attach the leg rails to the
underside of the top with four brass L-brackets and
}2-in. brass or stainless-steel screws (See Photo
M). Drill pilot holes for the serews first.
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PHOTO L: Glue and clamp the legs and ralls together. Use clamp pads
between the clamp jaws and mineral spirits to clean up squeeze-out.

)

i
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PHOTO M: Attach the tabletop to the rails and legs using brass
L-brackets. Drll pilot holes before drving the screws.

¢ Finish the table with teak oil if you plan to use
the table indoors. If the table will be used outdoors,
you can leave it unfinished to weather to a silvery
gray or topcoat it with wood preservative with UV
protectant to retain the color of the wood. The nat-
ural oils in teak will resist rot and insects. Attach
nylon glides to the foot bottoms so the legs won’t
absorb water through their ends.
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Porch Glider

he gentle rocking motion of this two-person porch glider

will make it one of your favorite summer spots. Built
entirely of solid red oak, this charming piece of furniture is
destined to become a family heirloom. Set it in a sheltered
area, sit back and enjoy!
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Vital Statistics: Porch Glider

TYPE: Porch glider

OVERALL SIZE: 27D by 5934L by 35H

MATERIAL: Red oak

JOINERY: Butt joints reinforced with dowels or screws

CONSTRUCTION DETAILS:
= Many parts of the bench constructed with dowel joints
for ease of construction and durability

= Bench suspended from stand by way of oak glider arms
and pivoting hinges

- Screw heads concealed with matching oak plugs
FINISHING OPTIONS: Penetrating UV protectant

sealer

Building time Tools you'll use

&3 PREPARING STOCK - Band saw L] (1) 12 % 8 in. X 4 ft. red oak
1-2 hours = Powel NP s of clFciilar Sow ] (1L1V2k>< 5'2in. x 4 ft.
red oa
":IOUT " latdasae [ (6) V2 x 32 in. x 8 ft.
3-4 hours - Drill press red oak
g s ! 1 . X 4 ft.
G| CUTTING PARTS + 3f-in.-dia. plug cutter B e 2am
Bt hovrs - Drill/driver L] (5) 3 X3 In. x & 1. red osk
ﬁﬁ ASSEMBLY - Drill bits (%2-, 1-in.) O (2; 5/4kx 2% in. x & ft.
8-12 hours - Doweling ji i
iz [] (1) %4 x 134 in. X 6 ft.
_ﬁ FINISHING E Clamps red oak
== 2-4 hours * Router with Y4-in. roundover bit O %m:fdﬁ; iwn;e—liia. X 2-in.
TOTAL: 17-26 hours ~nieen makct [] Moisture-resistant
- Flush-trimming saw wood glue

- Wrenches

= Combination square

Shopping list

[] Flathead wood screws
(1Y2-, 2V/2-in.)

[[] (8) pivot hinges (available
from Rockler Companies)

[] UV protectant sealer
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3/e"-dia. x 2"
dowel pins, typ.

; 3/e"-dia. oak screw
cover plugs, typ.

11/2" flathead
wood screws, typ.

Heavy-duty pivot
hinges, typ.

Glider Bench Cutting List

21/2" flathead
Part No. Size Materiai wood screws, typ.
A. Back stiles 2 118 x 3% x28in. Red oak
B. Upper back rail 1 1% x8x 464 in. "
C. Lowerbackrail 1 1% x2Vx46l4in. "
D. Back slats 14 34 x 214 x 834 in. "
E. Bench struts 4 14 x3V%x12Vein, "
G. Bench legs 2 1% x3lex16348in. "
H. Arm supports 2 1. x3% x15%2in. " Part No. Size Material
. Bench slats 4 34%3x53%in. " N. Stand legs 4 1% x3l-%x18in. Redoak
). Frontbenchslat 1 34x 3 x50V in. . O. Endtoprails 2 144 x3lex21Vam. "
K. Arm rests 2 115 % 5l » 23 in. n P. End bottom rails 2 12 x 3V x18Y16in. "
L. Bench leg blocking 2 %4 x 3 x 416 in. " Q. Stand stretchers 2 1% x3l2x58%in. "
M. Back stiles 2 34x3x2%8in. " R. Spacers 2 %x2l% x 144 in. 5
blocking S. Glider arms 4 34x13%4x 1318in. .
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19/4" 914" gapse, typ.
- _ 13/4" rad.
b
. K
5 14-3/4", typ.‘Jf I : -5

LG BENCH FRONT VIEW G L

STAND FRONT VIEW

Drill pivot hinge holes as per | B0°
Y manufacturer’s instructions
BENCH SIDE VIEW GLIDER ARMS STAND SIDE VIEW
i T Cut 15° le to fit
_ g 741" rad. . _T f over bacingtﬁes (A)

UPPER BACK RAIL ARM RESTS
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Porch Glider: Step-by-step

This porch glider is made up of
two distinct structures joined
together with glider arms and
pivot hinges. The hinges we used
are available from the Rockler
Companies. You'll start by build-
ing the bench, then the glider
stand. After both parts are con-
structed, you'll join them together.
All the face screws in this piece
are countersunk 1/ in. and con-
cealed with %%8-in.-dia. matching
oak plugs. Building the glider will
require you to make many angled
cuts. Assembly will go much more
smoothly if you take the time to
make these angled cuts precisely.

BuILD THE BACK ASSEMBLY
@ Make the upper and lower back
rails. Cut workpieces for both
parts to length from 1%2-in.-thick
stock. Mark the arched profile on
the upper back rail, using the
Upper Back Rail drawing, page
343, as a layout guide. Cut the
profile on your band saw (See
Photo A). Sand the profile smooth,
and save the curved waste pieces
to use later as clamping cauls.

@ Drill dowel holes for the back
slats in the upper and lower
rails. Clamp the rails together,
face to face, holding the ends and
dowel edges flush. Mark center-
lines for drilling the dowel holes
by measuring 174 in. from one
end of the rails to the center of
the first hole, 1 in. from that
mark to the center of the second
hole and 2V in. from the second
mark to the third hole. From
that point on, alternate 1-, and
214-in. spaces. The final mea-
surement at the other end should
be 12 in. Unclamp the rails and
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PHOTO A: Cut the profile on the upper back rall to shape on the band saw. Save the curved cut-
off pieces to use as cauls when you clamp the back rails and slats together later.

PHOTO B: A right-angle jig will make the job of drlling dowei hoies in the slats quicker and
more precise. Tip the driil press tabie verticaily and clamp the jig in place so the bit aligns
with the dowei iocations on each siat. Flip the siats edgewise and endwise to driii all four hoies.



drill the dowel holes, using a
doweling jig as a guide. Each hole
should be %4 in. deep, to allow
clearspace at the bottom of the
holes for glue.

© Make the back slats. Cut the
14 slats to length, then make a
right-angle jig for your drill press
to drill the dowel holes in the
slat ends. The centerlines of the
holes should be 34 in. from each
edge, leaving a 1-in. space between
them. Tip your drill press table
into the vertical position. Clamp
the right-angle jig to the table
with a slat in place, and adjust
the jig position to achieve the
correct hole position. Once the jig
is set up, four dowel holes can be
drilled in each back slat without
changing the jig setting. Flip the
slats edge-for-edge and end-for-end
to drill the holes (See Photo B).

O Assemble the back rails and
slats. Glue and insert two fluted
dowels into one end of each of
the back slats, then put a spot of
glue in the holes in the lower
back rail and on the mating sur-
faces of these joints. Tap the back
slats into place against the rail
with a wooden mallet. Insert glued
dowels into the top ends of the
slats, spread a thin layer of glue
on the mating surfaces of the
slats and the top back rail, and
install this rail. Use the curved
cutoffs from the upper rail as
clamping cauls, and clamp up the
back assembly (See Photo C).

© Make the back stiles. Cut the
stiles to length, then bevel-cut the
bottom ends of the stiles to 15°,
using a power miter saw. Mark
the arces on the upper ends of the
stiles and cut them with a jig saw.

© Drill pairs of matching dowel
holes in the stiles and rails to join

Outdoor Furniture & Accessories

PHOTO C: Assembie the upper and iower back rails and back siats with glue and dowels. Clamp
the assembly together, using the waste pieces from Step 1 to make ciamping the top raii easier.
Aiternate the clamps above and below the assembly to distribute ciamping pressure eveniy.

PHOTO D: Complete the back assembly hy attaching the stiles to the back rails. Fasten the
stiies to the ends of the raiis with pairs of doweis and moisture-resistant wood giue.
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PHOTO E: Buiid the bench frame by instaiiing four struts between the front and back bench
rails with giue and screws. in this photo, the bench frame is upside down. Notice that the
beveied edge of the back raii iines up with the edges of the struts, ieaving an offset on the
other edge.

PHOTO F: Fasten the back assembiy to the bench frame by driving countersunk screws
through the stiles and into the back bench raii. Be sure the bottom beveied ends of the
stiies are paraiiel with the bottom edges of the bench.
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the rails to the back assembly. On
your worksurface, lay the stiles
in position against the ends of the
upper and lower rails. The top
corners of the top back rail should
be 1%4 in. down from the tops of
the stiles. Mark the dowel hole
locations and use a doweling jig
as a guide to drill the %8-in.-dia.
dowel holes, two dowels per joint.

© Attach the back stiles. Insert
glued dowels into the holes, spread
a thin coat of glue on the mating
surfaces of the rails and stiles,
and clamp the parts together (See
Photo D). Protect the wood from
clamp marks by using wooden
cauls between the clamp jaws.

© Ease the outer edges of the
back frame assembly with your
router and a 4-in. roundover bit.

BuiLD & ATTACH THE
BENCH FRAME
© Make the bench struts. Cut
the struts to length. Then cut one
end of each strut at a 75° angle
across the width of the strut.

€ Cut both bench rails to length,
and rip one edge of the back bench
rail at a 15° angle on the table saw
(See Bench Side View, page 343).

@ Build the bench frame. Mark
the locations of the struts on the
inner faces of the bench rails—
two flush with the ends of the
rails and the other two struts
spaced 1434 in. from the end
struts. The beveled edge of the
back bench rail should be flush
with the tops of the struts when
the bench is right-side-up. Drill
pairs of countersunk pilot holes
in the rails, and fasten the rails
to the struts with wood glue and
21%-in. flathead wood screws
(See Photo E).



@ Attach the back assembly to
the bench frame. When attached,
the bottom edge of the bench
frame is parallel to the angled
cut at the bottom end of the
stiles and 512 in. above it. Clamp
the back in position against the
bench, drill countersunk pilot
holes, and screw the stiles to the
back rail (See Photo F).

BuiLp & ATTACH THE
ARM ASSEMBLIES

The arm assemblies consist of
the bench legs and arm supports,
joined together with dowels.
When you attach the assemblies
to the bench frame and back, be
sure that the bottoms of the legs
are even with the bottoms of the
back stiles. Otherwise, the bench
will not hang evenly later on
when attached to the glider stand.

(® Cut the bench legs and arm
supports to size, with their ends
angled to 80°, as shown in the
Bench Side View drawing, page 343.

@ Mark and drill dowel holes for
connecting the arm supports and
legs together. Lay out two dowels
per joint. As before, butt the two
mating parts together, draw a
single line across the joint for
each dowel, and drill straight
holes for the dowels with a dow-
eling jig (See Photo G).

(D Connect the arm supports and
legs. Insert glued dowels into the
holes and spread glue on the mat-
ing surfaces. Use wooden cauls
to protect the finished surfaces
of the parts, and join the arm
supports to the legs with clamps.

(D) Fasten the arm assemblies to
the bench. Use a square to make
a mark 5%2 in. up from the bot-
tom of both legs. Clamp the arm
assemblies in position, so your
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PHOTO G: Join the bench iegs to the arm supports with pairs of 2-in. fiuted doweis. Use a
doweling jig when you diii the hoies to be sure that the dowei hoies are driiied straight
across the joints. Wrap a piece of tape around the driii bit to serve as a temporary depth stop.

PHOTO H: Fasten the arm assembiies to the bench by driving screws through the back stiles
and into the arm supports. Screw from inside the bench to attach the end bench struts to the
legs as weii. Ciamp the arm assembiies in piace first, to make installing the assembiies easier.
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PHOTO I: Cut the arm rests to shape, ease the edges with a router and roundover bit, then clamp
them on top of the arm supports. Attach the rests to the supports with countersunk screws.

PHOTO J: Buiid the glider stand ends by attaching the top and bottom end raiis to the stand
iegs with doweis and giue. The bottom rails fit between the iegs, whiie the rop rails overiap
the top ends of the legs.

348 Woodworking

leg marks align with the bottom
edges of the bench frame, and
the backs of the arm supports
rest against the back stiles. Drill
countersunk pilot holes through
the back stiles into the arm sup-
ports, and fasten the stiles to the
supports with 21%-in. screws.
Then drill pilot holes and drive
screws from inside the bench
through the outer bench struts
and into the bench legs (See
Photo H).

COMPLETE THE BENCH
€D Cut and position the bench
slats. Cut the bench slats and
the front bench slat to length.
Ease the edges and ends on the
top face of each slat with a router
and V4-in. roundover bit. Lay the
slats in place on the bench frame
so the back edge of the front slat
is even with the back edge of the
legs. Allow for V2-in. spaces
between the slats. Mark the rear
slat so it will notch around the
back stiles. Cut out the notches
on this slat with your jig saw.

(D Fasten the slats to the bench
struts. Use two screws per strut
location on the slats, centering
the screws on the thickness of
the struts. Drill countersunk
pilot holes and fasten the slats
in place with 1%2-in. flathead
wood screws.

® Cut and attach the arm rests.
Refer to the Arm Rests drawing,
page 343, to lay out the shape of
the parts. Cut the arm rests to
size and shape with radiused ends
and notched back corners. NOTE:
The easiest way to determine the
15° notch angle is to simply set
each arm rest in position on the
arm supports and mark the angle
where the arm rests cross the back
stiles. Ease all the arm rest edges
except the notched portion with a



router and a Y4-in. roundover bit.
Clamp the arm rests in place, drill
countersunk pilot holes, and fas-
ten them to the arm supports
with 214-in. flathead wood screws
(See Photo I).

@ Cut and attach the blocking
pieces for the legs and stiles. Cut
blanks to size for the four block-
ing pieces, hold them in place
against the legs and stiles and
mark the angle cuts. Cut the
angles on a band saw. Apply an
even coating of glue on the mat-
ing surfaces, clamp firmly and
let dry completely. NOTE: Since
these parts are fastened with glue
alone, it is important to build the
best glue joints possible. Be sure
the mating surfaces are flat and
clean before gluing the joints. Sand
the edges flush and, if desired,
ease the sharp edges with your
router and a V4-in. roundover bit.

BUILD THE STAND ENDS
@ Cut out the stand legs, top
and bottom rails. Refer to the
Stand Side View drawing, page
343, for details on determining
the angled ends of these parts.

@ Drill pairs of dowel holes to
attach the stand legs to the rails.
Butt mating surfaces together,
positioning the bottom rails 6 in.
up from the bottoms of the legs.
Mark the dowel locations and
drill the holes with a doweling jig.

B Assemble the stand ends.
Insert glued dowels into the ends
of the bottom rails, apply glue to
the mating surfaces, and slide
the legs into place over the dow-
els and against the bottom rails.
Attach the top rails to the ends
of the legs similarly. Clamp up
the end assemblies (See Photo J).
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PHOTO K: Cut the four giider arms to shape on the band saw. Both ends of the arms receive
¥/s-in.-radius curves. Sand the cut edges smooth and round them over with a router if you wish.

PHOTO L: Bore 516-in.-deep, 1-in.-dia. counterbores on both ends of the glider arms. Notice
that the counterbores are on opposite faces of the arms. Then drili a ¥/2-in.-dia. hoie through
the center of the counterbores all the way through the arms, to accommodate the pivot hinges.
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PHOTO M: Instali pivot hinges to connect the giider arms to the blocking pieces on the bench.

The hardware is essentiaily a shaft that siides inside a plastic bushing in the glider arms. The
hinges press into hoies in the biocking and hoid the arms in piace with washers and nuts.

PHOTO N: Set the bench on your worksurface so the glider arms hang freely. Attach the
glider arms to the biocking pieces on the giider stand end assembiies with pivot hinges.
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@ Install the spacers. Cut the
spacers to size and shape, and
fasten them to the inside faces of
the end assembly top rails with
glue. The bottom edges of the
spacers should be flush with the
bottom edges of the end top rails.

MAKE THE GLIDER ARMS
€D Cut four blanks for the glider
arms to length and width. Mark
the ¥&-in.-radius arc on the ends,
and cut the arcs on your band
saw (See Photo K). Sand the
cut edges smooth.

€D Drill the counterbored pivot
hinge-mounting holes. Each of
the hinge holes needs a ¥16-in.-
deep by 1-in.-dia. counterbore to
recess the pivot hinge washer and
nut. Drill the 1-4n. counterbores
first, then drill 14-in.-dia. through
holes at the center of the coun-
terbores (See Photo L). Note in
the photo that the two holes in
each arm are counterbored from
opposite sides of the arms.

€D Attach the glider arms to the
bench. Locate and drill the V%-in.-
dia. x 12-in.-deep hinge holes in
the blocking pieces at the ends of
the bench. The holes should be
centered across the width of the
blocking pieces and 78 in. up from
the bottom of the blocking. Install
the lower pivot hinges and con-
nect the glider arms to the bench,
according to the manufacturer’s
instructions (See Photo M).

INSTALL THE BENCH IN THE
GLIDER STAND

D Attach the stand end assem-
blies to the glider arms. Locate
and drill the V2-in.-dia. x 1/4-in.-
deep hinge holes in the spacers
attached to the end top rails. The
Stand Side View drawing, page
343, identifies the exact location
of the hinges on the glider stand




spacers. Support the bench
structure on a platform so the
stand ends can rotate freely, and
install the upper pivot hinges
and glider arms (See Photo N).

D Install the stand stretchers.
Cut the stretchers to length, and
round over the edges. Mark the
position of the stretchers on the
glider stand ends—one stretcher
is centered on the bottom rails,
and the other stretcher lines up
with the back edge of the back
legs. Clamp the stretchers in
place between the stand ends,
and drive 21%-in. screws through
counterbored pilot holes to
attach the parts (See Photo O).

FINISHING TOUCHES
€D Plug all the visible serew
holes. Cut 3/8-in.-dia. oak plugs
with a plug cutter mounted in
your drill press. Spread glue on
the plugs and tap them into the
screw counterbores with a
wooden mallet (See Photo P).
Trim the plugs flush with the
surrounding wood and sand
smooth.

€D Sand the completed project
thoroughly. Finish the glider with
two coats of UV protectant sealer.

Shelter the glider
If you build this pmiect from red
oak, placeﬂle gllderinmu'ea
sheltered frum direct contact
with molstllre Red l:lali, though
dumﬂe, £ not as er-resis-
tant as oﬁler woods. Should you
desire to bulld the ghder foran ||
exposed Iocatlbn, use white oak,

cedar, teak or Hond
mahoga lnstead A'rm be sure
to use gah or stainless- ;

 steel screws as fasteners.
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PHOTO O: Install stretchers between the end assemblies of the glider stand with 21/2-in.
countersunk flathead wood screws. Clamp the stand’s ends to hold them statlonary as you
fasten the stretchers In place.

PHOTO P: Conceal all exposed screw heads with oak plugs. You could use oak dowel for mak-
ing the plugs, but the preferred method Is to cut the plugs from the face grain of a piece of
oak stock. This way, the plugs will match the wood grain direction of the bench slats.
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Porch Swing

Q cool breeze and a calming motion are the main returns

you'll earn if you invest a little time and money in building
this porch swing. Made of lightweight cedar (or any exterior

wood), this swing will seat two adults comfortably while standing
up to any abuse the elements can send its way.
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Vital Statistics: Porch Swing

TYPE: Two-person outdoor swing
OVERALL SIZE: 5814W by 26H by 30D
MATERIAL: Cedar

JOINERY: Half-lap joints reinforced with glue and
screws, butt joints reinforced with screws

CONSTRUCTION DETAILS:
« Ail parts cut from standard dimensional cedar

- Comfortabie slope to seat and back rest
* Four eyebolts for hanging
- Three slat supports distribute weight evenly

FINISHING OPTIONS: Clear coat with UV-resistant
wood sealer, stain with exterior stain or paint white or
gray for a more formal appearance.

Building time Tools you'’ll use Shopping list

77} PREPARING STOCK - Table saw (] (8) 2 x 6 in. x & ft.
1 hour o — (nominal) cedar
. [](4)1x6in. x & ft.
LAYOUT * Drili press (nominal) cedar
2-4 hours
* C-clamps [ (4) %/& x 4-in. eyebolts;
. CUTTING PARTS - Router table with piloted Ya-in. 9/-in. nuts and washers
L 3-5 hours roundover bit [[] Galvanized deck screws
" (2-, 2Ve-, B-in.)
- Tape measure
ASSEMBLY . [[] Finishing materials
2-4 hours * Spring ciamps
Drill/ driver [[1 30-40 ft. heavy rope (not
Jﬁ FINISHING - cotton) or chain
—= 1-2 hours - Pextalic Al guide [[] Weatherproof wood glue
- Dado-blade set for table saw
TOTAL: 9-16 hours
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Porch Swing Cutting List

Part No. Size Material

. Arm supports 2 112 x 3 x 13 in. "
Width of rough stock prior to finished cutting

A. Seat supports 3 115 x 514% x 24 in. Cedar
B. Back supports 3 114 x 514* x 25%2in, "
C. Cross support 1 112 x 3 x 58142 in, &

D. Slats 16 34 x 212 x 48 in. .

E. Arms 2 114 x 3 x 25 in, a

F

S
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7° angle

241"
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MAKE THE SUPPORT ASSEMBLY
The structural members of this
porch swing consist of three L-
shaped, two-part supports that
are fitted over a thick horizontal
cross support in front. To simplify
the layout and construction of
the two-part supports, we joined
the parts together with half-lap
joints before any of the contoured
profiles were cut.

@ Start by making a full-size
template of the back support and
seat supports shapes, using the
Grid patterns on page 356 as ref-
erences. Either enlarge the pat-
terns on a photocopier or draw a
grid on the template paper and
plot out the shapes.

@ Cut 2 x 6 cedar blanks for the
seat supports and back supports
to the lengths listed in the Cuiting
list on page 354. Lay the blanks
next to one another in pairs, in
an “L” shape, on a flat surface.
Overlap the seat support and
back support templates so they
join together at the half-lap joint
lines indicated on the pattern.
Lay the templates onto each pair
of 2 x 6 blanks and mark the
positions of the half-lap cuts onto
the blanks.

9 Cut the half-laps into the 2 x
6 blanks. Install a dado-blade set,
set for its maximum cutting
width, in the table saw. Raise the
dado-blade set to a 34-in. cutting
depth. Set the angle of the miter
gauge to 65° (the angle of the
half-laps). Keeping the wood
pressed flat on the table and held
firmly against the miter gauge
fence, run the appropriate end of

Swing: Step-by-step

PHOTO A: Cut the half-laps in the seat supports and back supports with a dado-blade set,
making multiple overlapping passes. The final pass on each board should be right along the
marked cutting line. Set the miter gauge to 65°. Making the half-lap joints prior to cutting
the contours of the parts simplifies the iayout of the contours.

PHOTO B: Set the cutting angle of the dado-blade set to 7° and cut 1-in.-deep notches for
the seat supports into the bottom edges of the seat supports.
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PHOTO C: Glue and clamp the half-laps of the seat supports and the back supports together
to create L-shaped blanks for the three support structures. Use weatherproof glue,

PHOTO D: Use a template to transfer the patterns of the back supports and seat supports
onto the glued-up blanks, and cut out the shapes with a band saw or jig saw.
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each blank over the dado blades
to remove the wood in the half-
lap area (See Photo A). Make
multiple passes. The final pass
should be right to the cutting
line. Cut the half-laps in all
three pairs of blanks.

0 Use the same dado set to cut
notches in the bottoms of the
seat supports. Angle the blades
to 7°, and reset the miter gauge
to 90°. Raise the blades to give a
1-in. depth of cut at its highest
point (use some scrap stock to
make practice cuts in order to
get the notch correct). Make two
passes to cut the notch in each
seat support (See Photo B).
Clean out any roughness in the
notches with a chisel if necessary.

(5] Spread exterior, weather-proof
glue evenly across the face of the
half-lap on one seat support and
on the half-lap of a back support.
Join the faces, aligning the joint
shoulder of each member up
tight against the other. Clamp
the boards together in position
until the glue is dry (See Photo
C). Glue up all three assemblies.

@ Use the joined seat support
and back support templates to
trace an outline of the contours
onto the three assembled sup-
port structure blanks.

@ Cut out the support structures
with a band saw or a jig saw. Cut
carefully along the waste side of

the lines (See Photo D). File or

sand the sawn edges smooth.

© Rip-cut a piece of 2 x 6 cedar
to 3 in. wide on the table saw and
cross-cut it to 5812 in. to make
the cross support.

© Enlarge the pattern for the
cross support to full size, and



transfer it to the workpiece. This
will give you the shape of each
end and the location of the
notches and the eyebolt holes.

€0 Cut the seat support notches
into the top of the cross support,
using your table saw and dado-
blade set. Start the end notches
5V% in. in from each end, and
center the middle notch. All
notches should be 114 in. wide
and 1 in. deep. Cut the notches
in at least two passes, using the
miter gauge to feed the work-
pieces (See Photo E).

(® With a drill press or a portable
drill and a drilling guide, bore a
hole through each end of the
cross support for the 4-in. eye-
bolts. Drill from the underside

and center the holes 1 in. in from

the ends of the board. First, use
a ¥8-in. Forstner or brad-point
bit to drill ¥2-in.-deep counter-
bore holes for the nut and
washer. Then drill a #6-in.-dia.
guide hole all the way through,
locating the drill bit in the cen-
terpoint recess left by the previ-
ous bit. To minimize tearout, use
scrap wood to back up the exit
side (top) when drilling clear
through the cross support.

D Cut the rounded ends of the
cross support to shape with a jig
saw or coping saw. Smooth the
cuts with a sanding block.

B Set the three L-shaped sup-
port structures seat-side down
on a flat work surface, so the
back support components point
toward the floor. Set the cross
supports on top of them, match-
ing up the notches. Drill a coun-
tersunk pilot hole at each joint
(through the cross support and
into each seat support). Attach
the parts with waterproof glue

Outdoor Furniture & Accessories

PHOTO E: Cut 1%2-in.-wide notches on the top edge of the cross support. The notches fit
together with the notches cut Into the bottoms of the seat supports.

PHOTO F: Attach the support structures to the cross support with weatherproof glue and
3-In. galvanized deck screws. The notches match up to create lap joints.
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and 3-in. galvanized deck screws
(See Photo F).

INSTALL THE SEAT SLATS
@ Rip-cut and cross-cut 16, 216
% 48-in. slats from cedar stock.
We used 1 x 6 in. x 8-ft. boards
(34 in. thick actual).

€D Drill three countersunk screw
holes into each slat. Clamp two

-

PHOTO G: Drill countersunk screw holes into the seat slats. Use a fence setup with mea-

scrap boards (a long and a short)
in a right angle to create a refer-
ence fence in order to place the
holes quickly and consistently
(See Photo G). Measure from
the corner, where the end of each
slat will be, and mark off the dis-
tances of the three holes. The
holes in the slats should be cen-
tered on the support structures,
s0 you can get your distances by

sured gulde marks for quick and consistent drilling.

PHOTO H: Screw the slats to the back-and-seat support structures. Butt the flrst three slats

together, then use a %-in.-thick spacer between the rest of the slats for conslstent gaps.
Keep the ends of the slats fiush with the sldes of the supports.
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measuring the support assembly.
Place each slat into the fence
setup. Hold it tightly against the
side and end fences and drill
centered holes aligned with the
marks on the fences.

D Round over the top edges of
each slat with a router and a 14-
in. piloted roundover bit.

(D Beginning at the front of the
seat support, attach the slats
with 2-in. galvanized deck screws.
Butt the first three slats up
against one another. From there,
use a ¥4-in. spacers between the
slats (See Photo H). The ends
of the seat slats should be flush
with the sides of the supports.

MAKE & ATTACH THE ARMS
@D From 2 x 8 cedar stock, rip-
cut and cross-cut two arm blanks
to 3 x 2414 in., and cut two arm
supports to 3 in. > 12%% in,

(0 Make full-size templates for
the arms and arm supports,
using the Grid drawings on page
356 as a reference. Use the tem-
plates to trace the appropriate
shapes onto the corresponding
workpieces. Mark the center-
points for screw holes and the
locations for the bolt holes on the
arms.

¢ Cut the parts out with a band
saw or jig saw and smooth the
edges and surfaces.

@ Drill 6-in.-dia. guide holes
with 76 in. dia. x 12 in. deep
counterbores into the back, out-
side edge of each arm. The edge
of each counterbore should he 1
in. back from the end of the arm
(See Photo I).

@) Set the table saw blade to 7°
and use the miter gauge to cut a



bevel on the top (wide) end of
each arm support.

¢ Position the arm supports
against the faces of the cross
supports, flush with the bottom
of the cross supports and with
the 7° bevels sloping from front
to back. Clamp the arm supports
in this position. Attach the arm
supports with 2}¢-in. galvanized
deck screws driven through
countersunk pilot holes in the
arm supports, and into the cross
support.

@ Attach the arms: Rest each
arm on the arm support so the
screw hole centerpoints in the
top of the arm are centered on
the top of the arm support. Hold
each arm against the outer back
support, and extend the 7i6-in.-
dia. guide hole through the back
support (See Photo o).

€D Drill %-in.-dia., 14-in.-deep
counterbores on the inside faces
of the back supports. Insert a 3&-
in.-dia. x 4-in.-long eyebolt into
each arm and through the back
support. Thread a nut and
washer onto the other end and
snug with a wrench. Attach the
arms to the arms supports with
two 3-in. deck screws driven at
the centerpoint locations.

FINISHING TOUCHES
€D Insert 4-in. eyebolts into the
counterbored holes in the cross
support. Thread nuts and wash-
ers onto them and tighten them
with a wrench.

€D Apply a finish, then hang
the swing with heavy rope or
chain attached to the eyebolts.
Be sure to anchor the ropes or
chains with eyebolts into a
ceiling joist that can bear the
overall weight.
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Screw
locations

PHOTO I: Use a drill press with a Forstner or brad-point it to drlll counterbored gulde holes
In edges of the arms for the eyebolts.

PHOTO J: Extend the 716-in. eyebolt guide holes in the arms through the back supports, then
attach the eyebolts with washers and nuts.
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Full-shelter Doghouse

eep a canine friend warm and dry in this sturdy doghouse. Our design features a

lividing wall that provides complete shelter from wind and rain, and the shingled
roof is removable for easier cleaning. In colder climates, you can even install sheet foam
insulation beneath the floor for added warmth.
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Full-shelter Doghouse

Vital Statistics Shopping List

TYPE: Doghouse [ (B) 2/ in. x 4 ft. & ft. exterior plywood
OVERALL SIZE: 48L by 40W by 44H [ (1) 24 in. X 4 ft. X 4 ft. exterior plywood
MATERIAL: Exterior plywood, roofing materials

JOINERY: Butt joints reinforced with glue and screws

CONSTRUCTION DETAILS:

- Gussets beneath the roof panels strengthen the roof
so it can be lifted off [] Asphalt shingles

* Roof seaied against weather with 15-pound buliding [] Galvanized staples
paper and asphalt shingles Ll Rocting naile

FINISH: Exterior primer and paint

BUILDING TIME: 8-10 hours L Finishingimapecisle

[] 2-in. deck screws
[] Moisture-resistant wood glue
[[]1 15-pound building paper

Full-shelter Doghouse: Step-by-step

The proportions of this doghouse
project are intended for housing
medium to large dog breeds. Con-
tact a dog breeder or your local
branch of the Humane Society
for information on suitable dog-
house sizes for smaller dogs.

MAKE THE DOGHOUSE PARTS
@ Cut two 40 x 40-in. pieces of
plywood for the front and back
panels. Follow the Front Layout
drawing, page 364, to draw the
angled roof profiles as well as the
arch-top door opening. Cut the
roof angles.

© Cut the door opening in the

front with a jig saw. Start the cut
by drilling a pilot hole in one cor-
ner of the door layout area, large

i PHOTO A: Draw the arch-top door opening on the doghouse front panel, and cut out the
enough to insert the saw blade for opening with a jig saw. Drill a starter hole In the cutout area first, so you can Insert the saw
starting the cut (See Photo A). blade to begin the cut.
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Full-shelter Doghouse ...

17"
A
45"
* *
: 40" Ill

ROOF GUSSET LAYOUT

Opening same
dimensions

as front 2" deck

SCrews

Full-shelter Doghouse Cutting List

Part No. Size Materlal Part No. Size Material
A. Front/back 2 %4 x40 x40 in. Exterior E. Interior brace 1 % x5 %42} in. Exterior
plywood plywood
B. Sides 2 34 x 420> 23 in. " F. Roof (long) 1 34 x48x31in. "
C. Bottom 1 34 x 38 fIx 42}4 in. " G. Roof (short) 1 34 x48 x 30 in. !
D. Interior 1 3436V x42) in. " H. Roof gussets 2 %4 x21%6 x 40 in. Ll
divider
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© Rip and crosscut the two side panels, bottom
and the interior brace to size.

O Make the interior divider: Cut a plywood work-
piece to size, following the Cutting List dimensions
on page 364. Lay the doghouse front panel on the
divider workpiece and use the front door opening as
a template for drawing a door on the divider. Locate
the door so it’s flush with the bottom edge of the
divider and 2 in. in from the end. Trace the door on
the divider and cut the opening.

ASSEMBLE THE DOGHOUSE
© Fasten the front and back panels to the sides.
Arrange the parts so the front and back overlap the
ends of the side panels. Spread moisture-resistant
wood glue on the ends of the sides and clamp the
four parts together. T1p: If you don’t have clamps
long enough to hold these parts together, stretch duct
tape over the joints instead. Drill countersunk pilot
holes through the front and back and into the ends
of the sides. Attach the parts with 2-in. deck screws.

@ Install the bottom: Draw a reference line 3 in.
up from the bottom edges of the doghouse assembly
all the way around the inside of the structure. This
line represents the top face of the doghouse bottom
panel; it should align with the flat bottom edge of
the front door. Slip the bottom panel into position
and attach it with countersunk deck screws driven
through the front, back and sides (See Photo B).

@ Attach the interior divider: Draw vertical refer-
ence lines on the front and back panels for locating
the divider inside the doghouse. Measure and mark
these lines 20 in. in from the left side of the dog-
house (when viewed from the front). Slide the inte-
rior divider into position so the divider door is posi-
tioned near the back of the doghouse. Secure the
divider by driving 2-in. countersunk deck screws
through the front, back and bottom panels.

© Install the interior brace: Set the interior brace
so it caps the top edge of the divider and is centered
on the short, flat top edges of the front and back
panels. Drive 2-in. deck screws down through the
brace into the divider as well as through the front
and back panels to fasten the brace in place (See
Photo C).

BUILD THE ROOF STRUCTURE
The doghouse roof is designed to be a removable
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PHOTO B: Fasten the bottom panel In place between the front, back
and side pieces with countersunk deck screws. Positlon the bottom
3 in. up from the bottom edges of the parts and so the top face is
flush with the bottom of the door opening.

PHOTO C: Install the interior brace on the top edge of the divider
and so It Is centered on the short, flat top edges of the doghouse
front and back. Fasten the parts with screws.
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PHOTO D: Assemble the roof panels and gussets to form the roof structure. Allow
for a 1-In. overhang between the ends of the roof and the gussets. Fasten the
parts with glue and countersunk deck screws.

PHOTO E: Prime and palnt the doghouse surfaces, Inslde and out. Seal the bottom
edges with primer and paint, to keep the plywood from wicking up ground moisture.
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unit, to make cleaning out the interior of
the house easier. A pair of gussets beneath
the roof panels stiffen the structure and

hold the roof panels at 90° to one another.

© Rip and crosscut the two roof sections.
Follow the Cutting List dimensions
carefully—the roof panels differ in width
so one panel can overlap the other at the
roof peak, once installed.

(D Make the roof gussets: To lay out the
gusset shape, mark a 20 x 40-in. rectan-
gle on a plywood sheet, and follow the
Roof Gusset Layout drawing, page 364,
to draw the shape within this rectangle.
Cut out the gusset with a jig saw or
circular saw. Use the first gusset as a
template for drawing the second gusset
shape, then cut out the second gusset.

€ Assemble the roof panels: Spread
glue along one long edge of the narrower
roof panel, and set the wider roof panel
against the first so it overlaps the glued
edge and the parts meet at 90°. Drive
countersunk 2-in. deck screws through
the joint to fasten the roof panels
together.

@ Install the gussets: Mark the inside
faces of the roof panels with layout lines
for gussets. The roof should overhang
each gusset by 1 in. Spread moisture-
resistant glue along the top long edges
of the gussets, and clamp each gusset

in place on the roof panels. Drive
countersunk 2-in. deck screws through
the roof panels and into the gussets
(See Photo D).

APPLY FINISH
(® Sand the doghouse inside and out, as
well as ease any sharp cut edges, espe-
cially around the doors.

(14] Prepare the plywood for paint with a
coat of exterior primer. Prime all sur-
faces, including the bottom edges of the
doghouse that will come in contact with
the ground. Topcoat with exterior paint
(See Photo E).



PHOTO F: Staple a layer of bullding paper over the roof panels, then
shingle the roof, starting from the bottom and working up to the peak.

SHINGLE THE ROOF
€ Cut and staple 15-pound building paper over
the outer faces of the roof panels. Be sure the
seams overlap at least 6 in. in the peak area to seal
out leaks.

(D Install asphalt shingles over the building paper
with roofing nails, just as you would shingle any
roof. Start at the bottom and work your way up the
roof, overlapping each course of shingles and stag-
gering the shingle slots (See Photo F). Protect the
roof peak with a row of overlapped shingle “ridge
caps” nailed in place.

FINISHING TOUCHES
(D Stencil the dog’s name on the project if you like,
to add a personal touch (See Photo G).

® In cold climates, install rigid foam insulation
beneath the bottom panel (See Adding insulation,
right).
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PHOTO G: We stenclled the name of our project’s future resident on
the doghouse front.

‘_ Adidi_ng insulation
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 This doghouse project was designed to accept a sheet

' of L-in.-thick rigid foam insulation below the bottom

. panel. Rigid foam is a good choice because it is rela-
tively inexpensive and unaffected by ground moisture.

- Measure and cut the insuiation with a utiiity knife.

i Gluelrrln place with c sﬁuction adhesive.

L
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Garden Bench

Imagine sipping a glass of lemonade and relaxing on this cedar bench some lazy
summer afternoon. All it takes is a good day in the shop to make this vision a reality.
The bench is designed to be easy to build, so you won’t spend hours cutting and sanding
elaborate curved profiles. In fact, most of your cutting chores involve making simple
crosscuts with a circular saw.
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Garden Bench

Vital Statistics Shopping List

TYPE: Outdoor bench [J (1) 1X 6 in. X & ft. cedar
OVERALL SIZE: 58141 by 33H hy 244D [] (3)1x 6 in. x 10 ft. cedar

MATERIAL: Cedar [1(B) 2% 4 in. x & ft. cedar
JOINERY: Butt joints reinforced with U (1) 2% 6 in. X & ft. cedar
giue and screws . '
CONSTRUCTION DETAILS: [] #8 stainless-steel deck screws

- Project parts are sized to match nominal lumber (2-, 2%2-, 3-in.)

width and thickness dimensions [ Finishing materials (o ptional)
- Stainiess-steei screws are recommended for assem-
biing the bench in order to avoid biack stains around
the fastener heads over time
FINISH: Ciear wood preservative; couid also be ieft
unfinished and afiowed to "weather" naturaily to a sii-
very gray coior
BUILDING TIME: 6-8 hours

Garden Bench: Step-by-step

BuILD THE BENCH SEAT
0 Crosscut the seat frame front,
back, ends and two stretchers to
length, according to the Cutting
List dimensions on page 370.

0 Assemble the seat frame
front, back and ends. Arrange
these parts so the outside faces
of the frame ends are flush with
the ends of the frame front and
back pieces. Clamp up the parts.
Drill countersunk pilot holes
through the frame front and
back pieces into the frame ends,
and fasten the parts with 3-in.
deck screws.

9 Install the two seat frame
stretchers: Measure and mark

stretcher locations so the PHOTO A: Bulld the bench seat frame by fastening the front, back, ends and two stretchers
stretchers are centered on the together with 3-In. countersunk deck screws.
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Garden Bch

Garden Bench Cutting List .
No. Size Material i

Y
o
N
P

G

#ESx 3"
flathead
stainless-
steel wood
screw

#Bx 2"
flathead
stainless
steel wood
screw

#5x 3"
flathead
stainless steel
wood screw

#8 x 21" S

flathead e
stainless EN
wood screw =

1"

Part
A. Legs 4 1% x3%x23lin. Cedar 2Pfs
B. Arm supports 2 1} x 3l x23in. "
C. Arms 2 7x5lex24lin. " 12" |
D. Seat frame 2 1% x 3% x52in. -
front/back |
E. Seat frame 4 1Vx3%x20in. " 1t 8
ends/stretchers L AIV
F. Seat slats 3 T4 x5 xbh2in. s = : F—51"F
G. Back supports 3 1% x5V x 2195 in. " 1:/2"_; ; o /2..j\11: 7
H. Back slats 3 75 x 5% x 49 in. " BACK
ARM LAYOUT SUPPORT LAYOUT
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PHOTO B; Install the seat slats on the bench seat frame with screws. Posltion the back seat
slat 7 In. from the back of the seat frame. Insert ¥-In. temporary spacers between the slats
before screwing the slats in place.

PHOTO C: Lay out the angled profile on the back support blanks with a straightedge.

PHOTO D: Cut the back supports to shape with your saw guided against a straightedge.
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width of the frame and spaced
1% in. apart (this spacing pro-
vides clearance for a seat back
support later). Drive 3-in. coun-
tersunk deck screws through the
seat frame front and back to
secure the stretchers (See
Photo A).

O Crosscut three seat slats to
length and fasten them to the
seat frame. Arrange the seat
slats so the ends are flush with
the ends of the seat frame. Space
the back slat 7 in. from the back
of the frame, and insert ¥4-in.-
thick scrap spacers between the
slats. Once the slats are posi-
tioned on the frame, the front
slat should overhang the frame
by 1 in. Drill countersunk pilot
holes through the slats and into
the seat frame members, and
fasten the slats with 2-in. deck
screws (See Photo B).

MAKE THE BENCH BACK
@ Lay out the back supports:
Crosscut three back support
blanks to a length of 2138 in.
Draw the angled profile on each
blank to match the Back Support
Layout drawing, page 370 (See
Photo C).

0 Cut the back supports to
shape. The easiest way to do this
is to clamp each back support to
your workbench so the cutting
line overhangs the bench. Make
the angled rip cuts with your
saw guided against a clamped
straightedge (See Photo D).

o Crosscut three back slats to
length.

© Assemble the bench back:
Arrange the back supports on
your workbench so they rest on
their long back edges. Set the
back slats in place on the back
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supports so the top slat on the
bench back aligns with the top
inside corners of the back sup-
ports. Separate the back slats
with Y-in. spacers. The ends of
the back slats should be even
with the outer back supports.
Center the middle back support
between the other two supports.
Drive pairs of 2-in. deck screws
through the slats at each back
support location (See Photo E).

ATTACH THE SEAT & BACK
© Slip the bench back supports
inside the bench seat frame,
behind the back seat slat and so
the center seat stretchers “sand-
wich” the middle back support.
Attach the bench seat and back
assemblies by driving pairs of
countersunk deck screws
through the seat frame back and
stretchers and into the back sup-

ports (See Photo F).
PHOTO E: Attach the back slats along the angled edges of the back supports with screws.

Use %-in. rs between the back slats to hold the siats apart.
BuiLp THE ARM & LEG i e g . e

ASSEMBLIES
(D Crosscut the four legs and
two arm supports to length.

@ Assemble the arm supports
and legs: Lay an arm support on
each pair of legs with the legs
lying flat on the workbench and
parallel to each other. Align each
arm support so one edge is flush
with the ends of the legs. Drive
two countersunk screws through
the arm supports at each leg to
attach the parts and form two
leg assemblies (See Photo G).

@ Fasten the leg assemblies to
the bench seat: Clamp a leg
assembly Lo each end of the
bench seat so the outer edges of
the legs are flush with the front
and back of the seat. The arm
supports should face inward. PHOTO F: Fasten the bench back to the seat by slipping the back supports inside the seat
Adjust the parts so the seat slats  frame and between the stretchers, then screwing through the seat frame back and stretch-
are 16 in. up from the leg bot- ers Into the back supports.
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PHOTO G: Make the leg assemblles by fastening each arm support to a pair of legs. Drive
pairs of 235-In. countersunk deck screws through the arm supports and Into each leg.

PHOTO H: Position and clamp the leg assemblies to the ends of the bench seat and attach
the parts with screws. The arm supports should face Inward.
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toms, Fasten the legs to the
bench seat with four 2%4-in.
deck screws at each leg (See
Photo H).

MAKE & ATTACH THE ARMS
(B Crosscut two 2414-in. boards
for the arms. Refer to the Arm
Layout drawing, page 370, to
draw the arm shapes on the
blanks (See Photo I).

@ Clamp each arm workpiece to
your worksurface, and cut out
the arm shapes with a jig saw
(See Photo J).

€D Position the arms on the arm
supports so the back ends of the
arms are flush with the back
edges of the back legs. The long
notch on each arm should wrap
around the back supports, and
the inside edge of the arms
should overhang the arm sup-
ports by % in. Attach the arms to
the leg assemblies with 2-in.
countersunk deck screws (See
Photo K).

FINISHING TOUCHES
(0 Sand all of the bench surfaces
and ease the corners and edges
with 100-grit sandpaper, espe-
cially the seat and back slats as
well as the arms (See Photo L).

(D Brush on several coats of
clear wood preservative, if
you wish.
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PHOTO I: Lay out the arm shapes on a pair of 1 x 6 cedar boards. PHOTO J: Cut out the arms with a jig saw, with the workpieces
clamped to your workbench.

PHOTO K: Position the arms on the leg PHOTO L: Sand the bench smooth, especially the seat and back slats as well as the arms.
assemblles and fasten them to the arm sup- Cedar dust can be a resplratory Irritant, so wear a dust mask when sanding.
ports and the legs with screws.
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Potting Bench

he gardeners in your family will wonder how they ever got along without this versatile

potting bench. Ruggedly built to withstand hard use, this bench features a rolling cart
for potting soil or compost, a drawer for all those small tools and the convenience of a
ready water supply and sink. Whether you’re mixing soil, repotting plants or rinsing vege-
tables, this attractive bench will make your gardening work more enjoyable and efficient.
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Vital Statistics: Potting Bench

TYPE: Potting bench

OVERALL SIZE: 48W by 281D by 6312H

MATERIAL: Cedar, exterior plywood, perforated hardboard
JOINERY: Butt joints reinforced with galvanized deck screws

CONSTRUCTION DETAILS:
= Countertop outfitted with removable bar sink

* Shop-made PVC plumbing system designed for garden hose hook-up
« Cart outfitted with rolling casters

FINISHING OPTIONS: Cedar parts topcoated with penetrating
UV protectant sealer, exterior paint or leave unfinished to weather
naturally to gray. Hardboard and exterior plywood finished with
exterior latex primer and paint

Building time Tools you’ll use Shopping list

7 PREPARING STOCK = Circular saw Bench materials:
Aihiotns - Jig saw [] (2) 2 X 6 in. X 6 ft. cedar
LAYOUT - Drill/driver [] (1) 2 x 6 in. x 4 ft. cedar
3-4 hours - Clamps [] (6) 2 x4 in. x & ft. cedar
CUTTING PARTS B COmbeintion seunte [1(4)2x2in.x 8 ft. cedar
ml 2-3 hours = Hacke o [] (1) 1% 6 in. x 4 ft. cedar
[ (1) 1% 3 in. x 8 ft. cedar
ASSEMBLY
5.8 hours [ (2) 34 in. x 4 x & ft.
Shopping list exterior plywood
_ﬁﬁ FINISHING . ] (1) Vain. x4 % 4 ft.
== 3-5 hours Vivmbing parte: perforated hardboard
[ ] Stainless-steel bar sink O (4) 2-in-dla. castors
TOTAL: 13-20 hour 3/4-in.-dia. i f
il B =t e el [[] Galvanized deck screws
[ (2) strap clamps (1Va-, 1Vz-, 2-, 2V2-in.)
L] (2) 90" elbows [] Latex primer and paint
[BIEVE stopatn [] LY protectant sealer
[] PYC female adaptor
[[] Hose thread to pipe
thread transition fitting
[[] Angled hose fitting
[[] CPVC primer and cement
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Potting Bench

11/2" galvanized
deck screws, typ.

T T

notched corners

Stainless-
steel bar sink

11/2"-rad.
corners

2" galvanized
deck screws, typ.

\ 2"-dia. swivel

deck screws, typ- Cautirs

21/2" galvanized

3/4"-dia. PYC ripe, elbows & valve.
Chrome female hose adaptor.

Strap clamps.
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SIDE SECTION VIEW
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FRONT SECTION YIEW

Potting Bench Cutting List

Part No. Size Materlal Part No. Size Material
A. Tall legs 2 114 x5l48x6312in. Cedar R. Side panel 1 lax18x31%in, Perforated
B. Back stretchers 2 1/4x3L4x 44 in. " board
C. Shelf stretcher 1 %4 x 5% x 44 in. i S. Back panel 1 Vax27V2x44in. !
D. Front legs 3 116 %316 x 354 in. " T. Drawersides 2 34x3L%8x24in. Exterior
. plywood
E. Rear 1 1lex 1l x 3514 &
Support = U. Drawerends 2 % x 3Y% x 18% in. "
F. Lower stretchers 3 114 x 3V% x 2414 in. =
; V. Drawer bottom 1 34 x 204 x 24 in. "
G. Upper stretcher 1 114 x 31% x 24 in. i o 1 Y4 T x 20 =
H. Drawer stretchers 2 1142 x 112 x 24 in. 18 : et T
I. Drawer slides 2 14 x 114 x 27 in. = g -
J. Bottom stretcher 1 1Y2x 3Vex 18%4in. " Cart Cutting List
(Front)
K. Top stretcher 1 1}x 1¥2x 44 in. . X. Sides 2 %x16x24in. Exterior
(Front) plywood
L. Shelf 1 1l4x Bl% x 47 in. " Y. Front 1 34x14V4x 16 1in. .
M. Shelf cleats 2 %x % x4ein. " £ Finck 1 #Ax147/x 82 in. ’
N. Countertop 1 3%4x28l2x48in. Exterior  AA. Bottom 1 % x15%4 x 24 in. -
plywood BB. Front legs 2 114 x 3% x 203 in. Cedar
0. Side splashes 2 34ax2lhx 24 in. Cedar CC. Back legs 2 1% x 318 x14%4 in. "
P. Back splash 1 34 %28 x44 in. " DD. Leg cleats 4 1142 x 3L% x blA in. i
Q. Lower shelf 1 34%x27x21V4in.  Exterior EE. Face 1 34x20Vx21¥21in.  Exterior
plywood plywood
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Potting Bench: Step-by-step

BuILD THE BENCH FRAME
© Cut the following cedar parts
to size: tall legs, front legs, drawer
stretchers, drawer slides, upper
stretcher and lower stretchers.
Label each part in pencil to make
the pieces easy to identify.

© Build the left (plumbing) end
assembly. As shown in the
exploded drawing on page 378,
the left end consists of a tall leg
and a front leg joined by an
upper stretcher and one of the
lower stretchers. Install the
upper stretcher flush with the
top of the front leg, and inset it
1Y% in. on both the front and
back legs to allow space for the
front top stretcher and the back
stretcher. Install the lower
stretcher 4 in. above the floor,
and hold it in 1%2 in. at the back
and 1 in. at the front. Square up
the assembly, drill countersunk
pilot holes and fasten the parts
with 214-in. galvanized deck
screws. When completed, the
overall depth from the back edge
of the tall leg to the front edge of
the front leg should be 27 in.

© Build the right end assembly.
The right end consists of a tall
leg, front leg, drawer stretcher,
drawer slide and lower stretcher.
Install the drawer stretcher just
as you did for the upper stretcher
in Step 2. Install the lower
stretcher 4 in. above the floor,
holding it in 1%% in. at the back
and 1 in. at the front. Install

the drawer slide 4% in. below
the bottom edge of the drawer
stretcher and flush with the out-
side edges of the legs. Fasten the
whole assembly together with

380 Woodworking

PHOTO A: Build the right assembly by attaching a drawer stretcher, drawer slide and lower
stretcher between a tall leg and front leg. Fasten the parts together with 21/2-in. deck screws.
Use a combination square to draw iayout lines for the parts and to check the jolnts for square.

PHOTO B: Assemble the bench framework by attaching the two back stretchers, shelf stretcher
and top front stretcher to the end assemblles. The ends of the stretchers should butt against
the Inslde faces of the front and back legs. See Step 4 for exact stretcher placement.



deck screws driven into counter-
sunk pilot holes (See Photo A).

O Connect the end assemblies
with stretchers. Cut to size and
attach the two back stretchers,
shelf stretcher and the front top
stretcher (See Photo B). When
you install the shelf stretcher,
inset it 14 in. from the back
edges of the tall legs to allow for
the thickness of the back panel.
Position the back stretchers 4 in.
and 354 in. from the bottoms of
the back legs.

© Build and install the middle
support assembly. Cut the rear
support, front bottom stretcher
and remaining front leg to size.
Cut a 1%2 x 1V%-in. notch in the
top end of the front leg (See
Photo C). Fasten the rear sup-
port, front leg, drawer stretcher,
drawer slide and lower stretcher
together with deck screws.

0 Stand the support assembly
you made in Step 5 in place, and
position it by attaching the front
bottom stretcher with deck
screws (See Photo D). Complete
the installation by screwing the
support to the top front stretcher
and both back stretchers.

@ Build the benchtop. Cut the
countertop to size (see Cutting
List, page 379) from exterior ply-
wood. Mark and cut a 1V%-in.-
radius arc on both front corners.
Cut a 2 x 51/2-in. notch on the
back corners so the countertop
fits around the tall legs and
overhangs the bench by 12 in. on
each end. Mark and cut a clear-
ance slot in the left edge of the
top, 14 in. wide by 112 in. deep,
for the plumbing assembly.

© Position the sink on the coun-
tertop so it is centered above the

Outdoor Furniture & Accessories

PHOTO C: Notch the top front comer of the center front leg so it will fit around the top front
stretcher. Then combine this leg with the rear support, drawer stretcher, drawer slide and
lower stretcher to form the middle support assembly.

PHOTO D: Install the front bottom stretcher 3 in. back from the front ends of the lower
stretchers to position the middle support assembly. Fasten the bottom stretcher In place,
then attach the middle support assembly to the top front stretcher and back stretchers.

Fotting Bench 381




PHOTO E: Center the sink so It will hang over the storage area on
the left side of the bench. Lay out the sink opening using the tem-
plate provided by the manufacturer, and cut out the sink opening.

PHOTO G: Fasten the perfboard side and back panels to the bench
framework with 1V/2-in. galvanized deck screws. Be careful not to
overdrve the screws when installing the perfboard.
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PHOTO F: Install the back splash and slde splash pieces on the coun-
tertop, then fasten the countertop to the bench framework by driving
screws through the stretchers from below and Into the countertop.

open storage area on the left half of the bench.
Mark and cut out the sink opening (See Photo E).

© Cut the lower shelf, side panel and back panel
to size. Then prime and paint the countertop, lower
shelf and the side and back panels.

(D Cut out and attach the shelf cleats and the shelf
to the tall legs. Position the cleats 3 in. from the
tops of the tall legs, drill countersunk pilot holes
and attach the cleats with 11/%2-in. galvanized deck
screws. Notch the ends of the shelf (See drawing,
page 378) to fit around the tall legs. Install the
shelf with screws driven through the shelf
stretcher from the back.

€ Cut out and attach the back and side splashes
to the countertop. Clamp the back splash in place
between the notches at the back of the countertop,
and inset it %4 in. from the back edge of the coun-
tertop to allow for the back panel. Drill counter-
sunk pilot holes up through the bottom of the
countertop and into the bottom edge of the back
splash, then fasten it to the countertop with 2-in.
galvanized deck screws. Round the top front corner
of each side splash. Clamp the splashes in place
and attach with screws.




@ Install the lower shelf to the
back and bottom front stretchers
with 2-in. deck screws.

B Attach the countertop assem-
bly to the bench with 2-in.
screws (See Photo F).

D Install the perfboard back
and side panels (See Photo G).

BuUILD THE DRAWER & CART
€ Cut the drawer sides, ends,
bottom and face to size from 34-
in. exterior plywood.

D Cut the plywood cart parts to

size. To cut the angle on the cart

sides, mark a point on each back

edge 814 in. from the bottom cor-

ner. Draw lines from each of these
marks to the upper front corners
(See Photo H). Cut the angles.

€D Prime all surfaces of the
drawer and cart parts. Sand the
surfaces and edges smooth first.

@ Assemble the drawer box.
Apply glue to the ends of the end
pieces, clamp the ends in place
between the side pieces and
assemble with 112-in. galvanized
deck screws (See Photo I).
Position the drawer bottom,
using it to square up the rest of
the drawer structure. Fasten the
bottom to the ends and sides
with screws.

(@ Assemble the cart box. As
with the drawer, the ends are
fastened between the sides, and
the bottom piece fastens to the
bottom edges of the ends and
sides. Use countersunk 1V/%-in.
screws for attaching the parts.

€D) Paint the assembled drawer box
and the loose drawer face, as well
as the cart and the cart face. Apply
two coats of exterior latex paint.

Outdoor Furniture & Accessories

PHOTO H: Cut the cart's angled sides by measuring 81/2 In. along one short edge of each
side panel. Connect this point to the top corner on the opposite edge with a straightedge.
Cut these parts to shape. Assemble the sldes, ends and bottom panel to form the cart box.

PHOTO I: Glue and screw the drawer ends to the side pleces, driving the screws through coun-
tersunk pilot holes to keep the plywood from splitting. Then, fasten the drawer bottom to the
bottom edges of this drawer frame. Use the bottom as a gulde for squaring up the drawer.

PHOTO J: Clamp the drawer face to the front of the drawer box so the ends of the drawer face
are fiush with the drawer sldes. The face should overhang the top and bottom of the drawer
by 11/2 in. Fasten the drawer face with 13/-In. deck screws, driven from inslde the drawer.
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PHOTO K: Install the leg assemblies to the cart box with 11/2-in.
screws. The front legs should butt against the back of the cart face.
Attach the rear legs so they are flush with the cart back.

¢D Attach the drawer face. Center the face on the
front of the drawer box, flush on the ends and over-
hanging 134 in. on both the top and the bottom edges.
Clamp the face in position, drill countersunk pilot
holes and attach the face from inside the drawer
with 1¥4-in. galvanized deck screws (See Photo J).

¢ Attach the cart face. Note that the face is not
centered on the cart: it overhangs 112 in. on the
left side, 3 in. on the right side and V2 in. at the top.
Hold the face in position with spring clamps, and
screw the face to the cart from inside the cart box.

¢ Attach the cart legs and cart leg cleats. Cut the

cart legs and cleats to size. Fasten the cleats to the

legs with 21%4-in. deck screws. Attach the legs to the
cart with 2-in. deck screws (See Photo K).

D Attach the casters to the legs and cleats (See

Photo L). We used locking casters in the front so
the cart stays in its place until you want to move it.
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PHOTO L: Attach casters to the cart leg and cleat assemblles. We
used swiveling locking casters on the front legs and fixed casters
on the back. If you plan to fill the cart with dirt, be sure the cast-
ers are sturdy.

ADD THE PLUMBING
The sink is simply set loose into the countertop
cut-out. It can drain either directly into a 5-gallon
pail, or you can use a hose clamp to attach a length
of flexible tubing to the drain tail and route it to
your desired location. The “faucet” is fabricated
from PVC and metal parts (See Plumbing Parts,
next page) that are available from any local build-
ing supply center.

¢ Fabricate the PVC water supply and faucet
assembly. Cut the three sections of straight piping
to length with a hacksaw. De-burr the cuts with a
utility knife or emery paper. Dry-fit the PVC assembly
together to make sure the lengths are correct. Draw
an alignment mark across the fitting and pipe at
every joint with a permanent marker to help you
make the proper alignments quickly, once the pieces
are cemented together. Disassemble the pieces.

€ Build the plumbing assembly. Prepare the joint
surfaces by scuffing with emery cloth. When you
make the joints, wear gloves and be sure your work
area is well ventilated. Make one joint at a time.



Plumbing parts

This plumbing system Is designed to hook
up to a garden hose for a water supply. To
build it, you’ll need: (A) 90° elbow; (B) 34-
In. PVC plpe; (C) PVC stop valve; (D) Female
adaptor; (E) Hose thread to pipe thread
transition fitting; (F) Angled hose connector.

Apply an even coat of PVC
primer to both joint surfaces.
Spread PVC cement onto the
primed surfaces, following the
directions on the can. Quickly
slip the fitting and pipe together.
Rotate the pieces a quarter turn
to spread the glue evenly, and
hold the parts in place with the
marks aligned for approximately
one minute (See Photo M).

@ Attach the plumbing assem-
bly to the bench. Position the
assembly in the countertop
notch, and secure the plumbing
with strap clamps (See Photo N).

FINISHING TOUCHES
D Seal or paint the cedar parts
of your bench as you like. No
finish is actually required, but
the cedar will turn gray if it isn’t
covered with a UV sealer.

Outdoor Furniture & Accessories

. h{f*rr by Pieled 4 .:'.' g : 25 i
PHOTO M: Cut the stralght pipe sections to length and dry-assemble the entire plumbing unit
to check its fit on the potting bench. Then disassemble the PVC, prime the mating parts of
each joint, and bond the PVC together with CPVC cement. Wear gloves when bonding the parts.

W,

PHOTO N: Use strap clamps to attach the plumbing assembly to the bench.
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Patio Table & Chairs

his patio table and chair set is significantly more formal than the traditional picnic

table and benches, yet it is very easy to build. Made entirely of cedar for all-weather
durability and beauty, this table will be the centerpiece of many memorable summer
meals for you and your family. And if you need a table that is slightly larger, it’s a simple
matter to expand the table length and build a couple more chairs.
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Vital Statistics: Patio Table & Chairs

&1 PREPARING STOCK
O hours

LAYOUT
3-4 hours

CUTTING PARTS
2-3 hours
ﬁ ASSEMBLY

6-8 hours

TOTAL: 13-19 hours

FINISHING
2-4 hours

Building time Tools you’ll use Shopping list

- Table saw
- Power miter saw

- Router table and piloted

chamfering bit

= Drill/ driver
- Ciamps

+ Combination square

TYPE: Patio table and chairs

OVERALL SIZE: Table: 48W by 48L by 30H
Chairs: 18W by 23L by 3612H

MATERIAL: Cedar

JOINERY: Butt joints reinforced with galvanized deck
screws

CONSTRUCTION DETAILS:

= Many parts on both the tabie and chairs are chamfered
to minimize sharp edges

= Table aprons reinforced with corner braces to strengthen
ieg joints

FINISHING OPTIONS: Penetrating UV protectant

sealer or leave unfinished to weather naturaily to gray

[](2)4x4in x6ft.or
(1) 4 X 4 in. X 10 ft. cedar

[ (3) 2 x & in. x 10 ft. cedar
[] (B) 2 x 6 in. x & ft. cedar
[ (4) 2 x4 in. x & ft. cedar
L[] (9)1x%X4in. X 8 ft. cedar
[] (4)1x2 in. x 6 ft. cedar

[l Galvanized deck screws

(2-, 2V2-in.)
[ ] Finishing materials
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R
] 31g" chamfered
ends, typ.

Patio Table
& Chairs

2" galvanized
deck screws, typ.

318" chamfered —
edges, typ.

378" chamfered

leg bottoms, typ. \_/

\ 3/8" chamfered
ends, typ.
l
/—“ . -
21/2" galvanized PR : ~_;'J’\
deck screws, typ. e = 3/8" chamfered

edges, typ.\

-

3/8" chamfered

- edges & ends, typ.
3/8" chamfered J H
leg bottoms, typ. :
Patio Chair Cutting List —
Part No. Size Material
A. Back legs 2 1Y% x 7V x 3612 in. Cedar Patio Table Cutting List
B. Front legs 2 1Vex3lex16Y2in. "
C. Upper frame sides 2 34 x 312 x 1712 in. = Part No. Size Material
D. Upper frame ends 2 34 x 8%4 x 16 in. v H. Legs 4 34 x3Ysx28%in. Cedar
E. Lower frame sides 2 %4 x 112 x 172 in. r . Aprons 4 114 x 3L% x 38 in. i
F. Lower frame ends 2 34 x 112 x 16 in. " J. Braces 4 1V5x 3L x 948 in, &
G. Slats 7 34 x 3% x 18 in. " K. Top slats 9 112 x5l8 x 48 in. h
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ﬁ* 518" chamfersg typ.

31/g" 5/

114" gaps typ.
~1/2" gaps typ.

FRONT VIEW SIDE VIEW TOP VIEW: SEAT FRAMES
312" | 19" 1
2l
312"
704" HE |
BACK LEGS
I 4&"
J Tf’hﬁ" gaps typ.

50“

H

3/8" chamfers typ.

FRONT VIEW TOP VIEW: CORNER DETAIL
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Patio Table & Chairs: Step-by-step

BuUILD THE CHAIRS
Since you’re building four
identical chairs, cut parts for all
the chairs and build them simul-
taneously. In this situation, make
sure your measurements are accu-
rate before cutting all the pieces.

© Make the back legs. Cut blanks
to length from 2 x 8 stock, and
lay out the legs (See Photo A)
following the measurements in
the Back Legs drawing, page 389.
Cut out the back legs with a jig
saw. After cutting the legs to
shape, chamfer the top and bot-
tom ends of the legs, using a
router table with a piloted cham-
fering bit set to 348 in.

© Build the upper and lower seat
frames. The construction of both
frames is identical, but the width
of the parts is different. Cut the PHOTO A: Lay out and cut eight back chalr legs to shape. Use the Back Legs drawing, page 389,
upper and lower side and end to establish reference points for drawing the leg shapes. Connect the points with a straightedge.
pieces to size for both frames. Rout
¥g-in. chamfers along the outside
ends of the side pieces. Clamp
each frame together using the 7op
View: Seat Frames drawing, page
389, as a guide for positioning the
parts. Drill countersunk pilot holes
through the sides, and fasten the
frames together with 2-in. galva-
nized deck screws (See Photo B).

© Make the front legs. Cut the
legs to length from 2 x 4 stock,
and chamfer all four edges of the
bottom ends of each leg.

O Screw the legs and frames
together. Attach the frames to the
back legs first, with the top edge
of the upper frame 16%2in. above  puor0 g Build an upper and lower frame for each chalr. Note that the end pieces of each frame

the leg bottom. Place the bottom are inset s in. and 3Vs in. from the ends of the side pieces. Clamp the frame parts together,
frame 4 in. from the leg bottom. and drive 2-in. galvanized deck screws through the sides and Into the ends to make the frames.

390 Woodworking



Then clamp the front legs in
position inside the front corners
of both frames, and fasten with
galvanized deck screws (See
Photo C).

© Make the slats. All the slats
are the same length and shape,
but the position of the attachment
screws is different between the
back slats and the seat slats. Cut
the slats to length from 1 x 4
stock, and chamfer all four edges
of one side. Designate 12 slats
(three per chair) as back slats,
and mark centerlines for the
attachment screws. These back
slats will attach to the back legs.
Next, measure and mark center-
lines for the attachment screws
in the seat slats. These slats fas-
ten to the upper frame sides.
Drill countersunk pilot holes
along the lines in all the slats,
two screws per joint.

O Attach the slats. Align the top
edge of the uppermost back slat
as shown in the Front and Side
View drawings, page 389, and
leave 1V4-in. spaces between the
slats. Leave 14-in. spaces
between the seat slats, with the
rear seat slat held tight against
the back legs. Fasten the slats
with countersunk galvanized
deck screws (See Photo D).

BUILD THE TABLE

All visible corners and ends of
the table legs, aprons and slats are
chamfered. Although you can use
a handheld router and a piloted
chamfering bit, a router table
makes the task quicker and easier.
Chamfers for all parts are cut at
the same %4&-in. height setting.

© Make the legs. Cut the legs to
length from 4 x 4 stock. Chamfer
all four long edges and the edges
of the leg bottoms.

Outdoor Furniture & Accessories

PHOTO D: To create uniform slat spacing, use a Y2-in. spacer for positioning the seat slats
and a 1Y4-in. spacer for the back slats. Start the back slats at the bottom of the back leg
angle. Install the seat slats so the back seat slat butts against the back legs.
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PHOTO E: Miter-cut the ends of the leg braces and table aprons to 45°, PHOTO F: The bottom edge and both ends of each apron plece are
The safest way to make these cuts, particularly on the short leg braces, chamfered. Make these cuts at the router table, using a pllioted
is to use a power miter saw or table saw rather than a circular saw. chamfering bit set to a height of 32 In.

PHOTO G: Assemble the table legs, aprons and corner braces. Attach the parts by driving
21/2-in. galvanized deck screws through countersunk piiot holes in the leg braces. Fasten the
brace to each apron with a palr of screws driven in at an angle Into the aprons, and use four
screws for securing the leg. Be sure the legs are tight against the aprons and braces as you
drive the screws.
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© Make the aprons and braces.
Cut the aprons and braces to
length, and miter-cut the ends at
45° (See Photo E). When miter-
ing these parts, use extra care to
cut accurately.

© Chamfer one edge and both
ends on one face of each apron
(See Photo F). Since the apron
ends are mitered, there is less
surface to guide against the router
table fence when chamfering. One
solution is to clamp the aprons
together with the ends flush and
rout all the ends in one pass.
Note: If you are using a hand-
held router, the mitered ends don’t
provide a surface for the chamfer
bit bearing to guide against. Clamp
the aprons together on your work-
surface, with the ends flush.
Position and clamp a straightedge
across the aprons to use as a guide
for the router base before making
the cuts.

@ Assemble the table legs,
aprons and braces. First drill six
countersunk pilot holes in the



braces—four holes for attaching
the leg and two holes angled at
each end for the aprons, as shown
in the Top View: Corner Detail
drawing, page 389. Stand the legs
upside down on the floor or your
worksurface, position the aprons
and braces around each leg, and
attach the parts with galvanized
deck screws (See Photo G).

® Make the nine top slats. Cut
the slats to length, and rip them
to width on the table saw (See
Photo H). Chamfer the outer
edge of the two end slats on your
router table. Chamfer the top
edges of the ends of the slats.

@ Drill pilot holes in the slats.
Lay a slat across the table struc-
ture, with an equal overhang on
both ends. Mark the centerpoint
of the aprons on the edge of the
slat and transfer these marks to
the face of the slat. Use this first
slat as a guide to mark screw
locations on all the slats. Drill
countersunk pilot holes along the
guidelines on all the slats, two
holes per joint.

(B Attach the slats. Determine
the centerline of the table and
install the center slat over this
line. Use two %16-in.-thick spac-
ers to establish the slat gaps.
Install slats out from the center
slat, fastening each with galva-
nized deck screws (See Photo I).

FINISHING TOUCHES
D Sand the table and chairs
well to smooth the surfaces and
edges. Make sure all screws are
countersunk below the surface of
the wood.

& Apply a clear UV protectant
sealer or leave unfinished to
weather naturally to gray.
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PHOTO H: Rip-cut 2 x 6 stock down to a width of 5% In. to form the tabletop siats. You could
make these cuts with a circular saw and straightedge gulde, but a better choice is to use the
table saw and rip fence. Support workpleces with a roller stand as they leave the saw table.

PHOTO I: Attach the top slats to the aprons with 21/2-in. deck screws. Fasten the center slat
first, then work outward. This way, the overhang wiii be consistent on both ends of the table,
and the slats will be evenly positioned. Use a pair of 3/16-In. spacers to create uniform gaps
between the slats.
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Picnic Table
& Benches

good old-fashioned picnic table with matching benches is
Imost as all-American as baseball and apple pie. What
yard or deck is complete without one? Our version of this
classic is just a notch dressier than many similar picces because
it is designed with no visible screws in the table or bench sur-
faces, and the outer edges are neatly rounded over.
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Vital Statistics: Picnic Table & Benches

TYPE: Picnic tabie and benches

OVERALL SIZE: Table: 3714W by 71L by 29%2H
Benches: 11W by 71L by 1612H

MATERIAL: Cedar
JOINERY: Butt joints reinforced with galvanized screws

CONSTRUCTION DETAILS:
- Butt joint construction

- No exposed screw heads in tabletop or bench surfaces
- Angled table braces allow for comfortable leg room
- Bench legs tuck between table legs for compact storage

FINISHING OPTIONS: Penetrating UV protectant
sealer, exterior paint or leave unfinished to weather to gray

Building time Tools you’ll use Shopping list

&j PREPARING STOCK « Circular saw or power miter saw [1(B) 2 x & in. X 6 ft. cedar
2 e = * Router with 12-in. roundover bit [ (3) 2 X 6 in. x & ft. cedar
LAYOUT - Jig saw [1(3) 2 x & in. x & ft. cedar
1-3 hours - m"/dﬂmr D (5) 2 x 4 in. x & ft. cedar
- Clam [ | Galvanized deck screws
CUTTING PARTS ps (2Ve-in.)
2-4 hours - Beickebs
[] Galvanized lag bolts
& ASSEMBLY - Combination square (/4 x 4V/2-in.)
3-5 hours * Bevel gauge [] Finishing materials
_f‘a FINISHING
== 2-3 hours
TOTAL: 8-15 hours
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& Benches

21/2" galvanized
deck screws, typ.

1/2"-rad. rounded

/ over top edges

21/2" galvanized

1/4"-dia. x 41/2" galvanized
deck screws, typ.

lag bolts with washers

—

&

sf’ : e
= y
G

Part No. Slze Material Part No. Size Materlai
A. Table slats 5 1% xTlaxT7lin. Cedar F. Angled braces 2 1Y% x 312 x 3134 in. Cedar
B. Outer stretchers 2 1/42x 3% x34L4in. " G. Bench legs 8 1% x3Vex1634in. "
C. Center stretcher 1 1% x5l x34V4in. " H. Bench stretchers 4 1% x5l1%x 10%2in. "
D. Table legs 4 12xblex30V2in. " i. Bench slats 4 12 x5V % 71 in. "
E. Leg braces 2 1 x5l% %33 in. th J. Bench braces 2 14 x 3142 x42in. #
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11/2"

TABLE END VIEW

?/2“

1/2"

BENCH FRONT VIEW
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Picnic Table & Benches: Step-by-step

BUILD THE TABLETOP
@ Crosscut the five table slats
to length from 2 x 8 stock.

© Round over the outside edges
and ends of the table slats. Clamp
the slats together, faceup, with
the ends flush. Use your router
and a 2-in. roundover bit to
ease the ends of the slats and
the edges of the outer slats (See
Photo A). Unclamp the slats.

© Mark the three stretcher
locations on the table slats. Turn
the slats facedown and clamp
the slats together again with
their ends flush. Mark the loca-
tions of the outer and center
stretchers. The center stretcher
is centered on the length of the
slats. The outer stretchers are
914 in. from each end of the
tabletop. Extend the stretcher
layout lines across the slats with
a carpenter’s square.

© Measure and cut the stretchers
to length, with the ends beveled
at a 30" angle (See Photo B).

© Fasten the stretchers to the
table slats. To do this, first insert
Va-in -thick scrap spacers between
the slats to hold them evenly
apart. Set the stretchers in place.
Drill countersunk pilot holes,
and attach the stretchers to the
slats with 214-in. galvanized
deck screws (See Photo C).

BUILD THE LEG ASSEMBLIES

© Crosscut the four table legs to

length. If you are using a radial
arm saw or a power miter saw,

clamp a stop to the saw’s fence to

ensure that the legs are cut

398 Woodworking

PHOTO A: Clamp the tabletop slats together and rout the ends and edges with a %/2-In. roundover
bit. Clamping the slats together will produce an even profile on the ends of the slats.

PHOTO B: Bevel-cut the ends of the outer and center table stretchers at 30° angles. We used
a power miter box, but you could also make these cuts with a circular saw or a table saw.



exactly to the same length. Cut
the ends of each leg to 75°.

@ Cut the two leg braces to
length and trim the ends to 75°.

@ Attach the braces to the legs.
Use a square to establish a mark
7Y% in. up from the bottom end
of each leg (See Table End View,
page 397). Set a bevel gauge to
75° and use the gauge to draw a
line across this mark so the line
is parallel to the ends of the leg.
Position a brace on each pair of
legs, holding the ends of the brace
flush with the outer edges of the
legs. Drill four countersunk pilot
holes through the leg braces and
into the legs. Fasten the parts
with deck screws (See Photo D).

ASSEMBLE THE TABLE
© Cut the two angled braces.
First crosscut the braces to
length from 2 x 4 stock. Next, cut
a 55° angle on the lower ends.
Then, refer to the Table Front
View detail drawing on page 397
to mark the “birdsmouth” notches
on the upper ends of the braces.
Clamp each brace to your work-
surface, and cut out these nctches
with a jig saw (See Photo E).

(D Attach the leg assemblies to
the tabletop. Drill a pair of coun-
tersunk pilot holes in the top end
of each leg. Stand the leg assem-
blies in place against the outside
edges of the outer stretchers on
the tabletop. Be sure the leg
braces face in toward the center
of the table. Drive 214-in. galva-
nized deck screws through the
legs into the tabletop stretchers.

(D Attach the angled braces.
Mark a centerline across the
width of the center stretcher.
Position the birdsmouth ends of
the angled braces on either side

Outdoor Furniture & Accessories

PHOTO C: Mark locations for the three table stretchers on the bottom of the tabletop, then
fasten the stretchers to the table slats with 21/2-in. galvanized deck screws. Set Y4-in. spacers
between the slats before you fasten the stretchers to keep the slats held evenly apart.

i it
o
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PHOTO D: Cut the legs and leg braces to slze, and cut the ends of the parts at 75° angles.
Use the Table End View drawing, page 397, as a reference for cutting the parts. Then construct
the two table leg assemblies by fastening each leg brace to a pair of legs with deck screws.
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of this centerline, so the angled
braces flare out to the leg braces.
Drill countersunk pilot holes,
and attach the angled braces to
the center stretcher with 212-in.
deck screws (See Photo F). Use
a carpenter’s square to adjust
each angled brace so it is square
with the leg brace. Attach the
angled braces to the leg braces
by holding each one in position,
drilling countersunk pilot holes,
and fastening the parts with
21/2-in. deck screws. Drive the
screws through the leg braces
and into the angled braces.

BUILD THE BENCH

LEG ASSEMBLIES
(B Cut the eight bench legs to
length, then trim the ends to 63°.
Temporarily fasten pairs of legs
together with a single deck screw
PHOTO E: Cut birdsmouth notches on the upper ends of the angled braces with a jig saw so where the legs cross to form four

the braces will interlock with the center table stretcher. Clamp each brace to your worksur-
face to hold it steady while you make the cuts.

“X”-shaped leg assemblies. Attach
the legs together so the overall
measurement at the top of the
“X”is 104 in. NOTE: The screw
will make it possible to adjust
the “X” formed by the legs in or
out so the bottoms of the legs
stand flat. Take care to position
these temporary screws so that
they don’t interfere with the lag
screws that will be used later to
attach the leg assemblies to the
bench braces.

(B Fasten the four bench stretchers
to the leg pairs. Cut the stretch-
ers to length. Draw a centerline
along the length of each stretcher.
When you attach the bench
stretchers to the legs, align the
inside faces of the legs along the
stretcher centerlines. Adjust the
legs in or out until they rest flat
against the bottom of the stretcher.
Check to be sure the legs also
stand flat at the bottom. Fasten

PHOTO F: Fasten the leg assemblies to the outer stretchers, then attach the angled braces to .
the center stretcher and leg braces. The parts will be easiest to manage If you work with the ~ the stretchers to the legs with
tabletop turned upside down on sawhorses. deck screws (See Photo G).
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ASSEMBLE THE BENCHES
(D Cut the bench slats to length.
Clamp pairs of slats together
with the ends flush, and round
over the top ends and edges of
the slats as you did in Step 2
with a router and %2-in.
roundover bit.

D Altach the leg assemblies to
the bench slats. Drill counter-
sunk pilot holes through the
stretchers from the underside.
Liay the bench slats facedown on
your worksurface. Mark the
stretcher locations on the slats,
1014 in. from each end. Set the
leg assemblies in place on the
bench slats, and space the slats
apart so they overhang the ends
of the stretchers by V% in. Fasten
the leg assemblies by driving
21/%-in. deck screws through the
stretchers and into the slats.

D Install the bench braces.

Cut the bench braces to length.
Clamp each brace in place
between the bench leg assemblies.
Drill 3%-in.-deep holes in the
outermost legs to recess two lag
screw heads using a 34-in.-dia.
spade bit. Then drill Y4-in.-dia.
holes in the center of the counter-
bored recesses through the legs
and into the braces. Drive pairs
of 41/4-in.-long lag screws and
washers into place with a
ratchet to fasten the legs to the
braces (See Photo H). Remove
the temporary screws you
installed in Step 12.

FINISHING TOUCHES
(D Sand all surfaces of the table
and benches smooth. We applied
a clear UV protectant exterior
sealer to highlight the beauty of
the cedar, but this project could
be stained, painted or left to
weather naturally.

Outdoor Furniture & Accessories

PHOTO G: Attach a bench stretcher to each pair of legs with screws. Align the top outer cor-
ners of the legs with the ends of the stretchers, and center the legs widthwise on the stretchers.
Note: Adjust the spread of the legs on the stretchers, If necessary, so the legs will stand flat.

= o i) e _
PHOTO H: Cut the bench braces to length and clamp them in pesition 52 In. from the bottoms
of the legs on each bench. Drlll 3/4-In.-dla. counterbores In the outermost legs to recess two
lag bolt heads, then drill pilot holes through the counterbored holes to install the lag bolts.
Slip a washer onto each lag bolt before you screw it through the legs and into the bench braces.
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Sun Lounger

You’ll find this handsome lounge chair perfect for relaxing
outdoors, whether your preference is lying in the sun and
working on your tan or enjoying shady summer breezes with
the company of a good book. The back adjusts to four positions,
so you're sure to be able to find the one that suits your mood
and activity. The foot section also is adjustable for even greater
versatility and comfort.

402 Woodworking



Outdoor Furniture & Accessories

Vital Statistics: Sun Lounger

TYPE: Lounge chair
OVERALL SIZE: 24W by 8034L by 141%H (38H with the back raised)
MATERIAL: Cedar, hardwood dowei

JOINERY: Butt joints reinforced with gaivanized deck screws,
stainiess-steel boits, washers and nuis

CONSTRUCTION DETAILS:

* Back rest adjusts to four positions by means of a pivoting back
brace

* Foot rest is adjustable or removable

FINISHING OPTIONS: Penetrating UV protectant sealer, exterior
paint or leave unfinished to weather naturaiiy to gray

Building time Tools you’ll use Shopping list

&} PREPARING STOCK » Circuiar saw, power miter saw or [ (1) 2% 4in. x 8 ft. cedar
0 hours vadlal-anm saw [ (2) t-in.-dia. x 3-f+.
- ¢ hardwood dowels
LAVOUT ?m_lter with Y4-in. roundover bit,
2.3 hours R B (] (1) ®4-in.-dia. X 3-Ft.
- Jig saw hardwood dowels
CUTTING PARTS L [ (4) 3/e X 3Vz-in. stainless-
[l 3-4 hours adsii steel bolts
* Clamps (12 washers, & nuts)
ASSEMBLY - Sockets [l Galvanized deck screws
3-5 hours ) (22-, 3-in.)
= Combination square ) _
J@ FINISHING b eate | g‘qag;amzed nails (#64,
—= 2-3 hours

[] UV protectant sealer

TOTAL: 10-15 hours

Sun Lounger 403



Sun Lounger

1/2"-rad. rounded over edges,
all top edges of slats

21/2" galvanized
deck screws, typ.

3/g"-dia. x 31/2" stainless-
steel bolts, washers, and
lock nuts, typ.

3" galvanized
deck screws, typ.

21/2" galvanized
deck screws, typ.

21/2" galvanized / ; -6 3" galvanized

deck screws, typ.

deck screws, typ.
1"-dia. x 3/8"-deep bolt head #6d galvanized nails for 1"-dia. dowel (M),
counterbore holes, typ. #4d galvanized nails for 3/4"-dia. dowel (1)

Sun Lounger Cutting List

Part No. Size Material Part No.Size Material
A. Seat rails 2 1V& x 314 x 56V4 in. Cedar H. Adjustment dowel 1 34 in. dia.x 13%4 in. Hardwood
B. Legs 6 1Y2x3%x13in. " I. Back rest dowel 1 1in.dia. x24Y2in. "

C. Seat stretchers 2 142 x 312 % 18 in. " J. Foot rest rails 2 15 x 382 x 2742 in. Cedar
D. Back supports 2 112x 3% %46 in. ! K. Leg stops 2 12 x3V2 x 134 in. "

E. Slats 19 1Y% x 3% x 24 in. " L. Foot rest stretcher 1 12 x 3%& x 1474 in. "

F. Back rails 2 12 x 314 x 31 in. " M. Foot rest dowel 1 1 in. dia. x 24142 in. Hardwood
G. Adjustment braces 2 1l x 1V x 1612in. "
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Sun Lounger: Step-by-step

The lounge chair is made up of
three sections: a stationary seat,
an adjustable back rest and an
adjustable foot rest. The seat sec-
tion provides the basic structure
and is built first. All the parts,
except for the dowels, are made
from cedar 2 x 4s.

SHAPE THE SEAT RAILS
€ Crosscut the long seat rails to
length. Draw a 134-in. radius on
both ends of each rail. Find the
centerpoint of each radius by
using a combination square and
marking a 45° line from both cor-
ners at each end. Position your
compass at the intersection of
these lines and draw the radius.
Cut out the curves with a jig saw,
and sand the cut edges smooth.

© Cut notches for the foot rest
dowel and the back rest dowel.
The notches are made by first
boring 1V%-in.-dia. holes, then cut-
ting a slot from these holes to the
top edge of each rail. Start with
the foot rest dowel notches, Using
the centerpoint you established
on the ends of the rails in Step 1,
bore a 11/8-in.-dia. hole. Draw two
45° lines to connect the hole to
the top corner of the rails. Cut
along these lines to form the foot
rest notches (See Photo A). Form
the back rest notches by measur-
ing 31%% in. from the ends of the
rails opposite the foot rest notches.
The centerpoint for the 1V&-in.-dia.
hole is 1916 in. from the top edge
of the rails. Drill the holes, then
form the notches by drawing a
pair of lines from each hole
perpendicular to the top edge of
the rails. Cut along the lines to
form the two notches.

406 Woodworking

PHOTO A: Cut notches in the seat rails for back rest and foot rest dowels by borlng 1-in.-dia.
holes in the ralls first, then cutting through the rails to the holes to form the notches. The foot
rest notch (shown) is angled 45° on the seat rail, while the back rest notches are perpendicular.

PHOTO B: Fasten the leg assemblles to the seat rails with 23/2-In. galvanized deck screws. Be
sure the foot rest notches on the seat ralls face down on your worksurface when you fasten

the legs to the ralls. Check the leg assemblles with a square to be sure they are perpendicu-
lar to the ralls before driving the screws.

BuiLD & ATTACH THE LEG
ASSEMBLIES TO THE SEAT RAILS
© Cut the six legs to length.
Draw and cut 134-in. radiuses on
both ends of the two foot rest
legs and on one end of the four
seat section legs.

O Cut the seat stretchers to
length. Mark the stretcher loca-
tions on the inside faces of the
four seat section legs. Center the
stretchers on the width of the legs.
The top edges of the stretchers
are 3V% in. down from the square



ends of the legs. Clamp the parts
together and fasten the legs to the
seat stretchers with countersunk
3-in. galvanized deck screws.

© Attach the leg assemblies to
the seat rails. Fasten one leg
assembly 614 in. from the ends
of the rails with the foot rest
notches using 21%2-in. deck screws.
Attach the second leg assembly
s0 the span between the outside
faces of the seat stretchers is

46 in. (See Photo B).

INSTALL THE BACK SUPPORTS
0 Measure and cut the two back
supports to length.

@ Rout the three back rest
grooves in each back support.
Refer to the measurements on
the Back Supports drawing,
page 405, to determine the
groove locations. Clamp the back
supports side by side so you can
mark and gang-cut slots on both
supports at one time. Then rout
the grooves with a 34-in. core box
bit. Cut the slots in multiple
passes to keep from overloading
the router bit (See Photo C).

O Attach the back supports to
the tops of the seat stretchers.
Leave a 414-in. space between
the supports and the legs (See
Head End View, page 405) to
allow ample room for the back
rails and adjustment braces.
Align the ends of the back sup-
ports so they are flush with the
outside faces of the seat stretch-
ers. Drill pilot holes, and fasten
the parts with 3-in. galvanized
deck screws (See Photo D).

Cut & ATTACH THE SLATS
© Cut all the slats to length. Cut
one slat 34 in. shorter than the
others so it can fit between the seat
rails when the back rest is inclined.

Outdoor Furniture & Accessories

Straightedge jig.

PHOTO C: Gang-rout notches In the back supports to ensure that the notches will line up perfectly
on both pieces. Use a 34-in. core box bit, and cut the notches in several passes of increasing
depth. We clamped a short T-square style straightedge jig to gulde the router when cutting.

PHOTO D: Fasten the back supports to the seat stretchers. Leave 41/2-in. spaces between the
back supports and the legs to provide clearance for the chalr back rails and adjustment braces.

PHOTO E: Cut the 19 seat slats to length, and ease the top edges and ends of each slat with a
1,-'z-il,rn:oundm.'erllil‘llﬂlerouter.l".'eqsedapl}woodlgclampedtou'nebenchiaupto“frame"each
slat on all sides and hold it steady while routing. This way, the slats require no further clamping.
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PHOTO F: Screw the five seat slats to the seat rails. Determine and mark the positions of the end
slats first, then space the remaining three slats evenly between the end slats. If the slat space
is consistent on your chair, use a scrap spacer to make spacing easy when fastening the parts.

PHOTO G: Bore a 1-in-dia. hole through each back rail for the back rest dowel and a
3/g-in.-deep counterbore for the heads and washers of the adjustment brace pivot bolts.

408 Woodworking

(D Rout a V&-in. roundover on the
face edges of the slats. We made
a plywood jig and clamped it to
our worksurface to hold each slat
steady for routing (See Photo E).

D Attach the five slats that make
up the fixed seat of the chair to
the seat rails. First mark the
positions of the two end slats.
Locate the edge of the slat closest
to the foot rest notch by measur-
ing 134 in. from the foot end of
the seat rails and marking a
line. Then measure 1914 in. from
this line to locate the edge closest
to the back rest notch. Space the
remaining three slats evenly
between the end slats. NOTE: The
spacing between the slats will
vary, depending upon the width
of your slat stock. What ts most
important is that all the slats fit
between the marks you've just
drawn on the seat rails. Fasten
the slats to the rails with 2%-in.
deck screws (See Photo F).

BUILD THE BACK REST
€ Rip and crosscut the two
adjustment braces to size, and
cut 3/4-in. radiuses on both ends
of each part. Drill one end for a
3/-in.-dia. pivot bolt and the other
end for the 34-in.-dia. adjustment
dowel. Bore the holes at the cen-
terpoints you established for
marking the end radiuses.

@® Cut the back rails to length,
then miter-cut one end at a 60°
angle. Cut a 1%4-in. radius on
one corner of the other end of the
rails with a jig saw as shown in
the Back Rails drawing, page 405.

@ Bore holes in the back rails for
the back rest dowel and adjust-
ment brace pivot bolts. Refer to
the Back Rails drawing, page 405,
for locating these hole positions.
Clamp each rail to your worksur-



face. Bore a 1-in.-dia. hole through
the radiused ends of the rails for
the back rest dowel. Using the
same bit, drill a 34-in.-deep
counterbore for the pivot bolt
head and washer (See Photo G).

@ Drill 2 ¥-in-dia. hole through
the back rails for the adjustment
brace pivot bolts in the center of
the counterbores you drilled in
Step 14 (See Photo H).

D Install the adjustment dowel
in the adjustment braces. Cut
the %4-in.-dia. dowel to length,
and fasten the dowel into the
holes in the adjustment braces
with 4d galvanized finish nails.

@ Attach the slats to the back
rails. On the seven full-length
slats, drill a line of countersunk
pilot holes 474 in. from each end.
On the short slat, drill the pilot
holes 1V%& in. from each end.
Attach the end slats first. Align
the short slat so it is even with
the radiused ends of the back
rails, and overhang the upper slat
1% in. beyond the angled ends.
Make sure these two slats are
square with the rails and that
the inside faces of the rails are
14 in. apart. Screw these first two
slats in place. Then space and
attach the six intermediate slats
evenly between the end slats.

@ Cut the 1-in.-dia. back rest
dowel to length. Slide it through
the holes in the back rails, over-
hang the ends evenly and fasten
the dowel in place with a 6d gal-
vanized nail at each end (See
Photo I). Drill pilot holes to keep
the nails from splitting the dowels.

® Secure the adjustment brace
assembly to the back rest rails
with bolts, washers and double
nuts (See Photo J). Leave
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PHOTO H: Drill 3/8-In.-dia. holes through the back rails, centered on the 1-In.-dia. counterbore
holes. These holes wlill house pivot bolts for the adjustment brace that supports the chair

back and holds it In one of three positions.

PHOTO |: Tack the back rest dowel In place on the back rest ralls with #6d galvanized finish
nails. Drive the nails through the rails and Into the dowels. To keep the dowels from splitting,
drill a pilot hole for the nails first.
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PHOTO J: Install the adjustment brace to the back rest with bolts, washers and nuts. Place a
washer on elther side of each adjustment brace. Thread two nuts on each bolt and tighten the
nuts agalnst one another to lock them together, yet allow the adjustment brace to swing freely.

PHOTO K: Cut 134-in. radiuses on elther end of a section of 2 x 4 cedar. Cut off these curved
ends with a power miter saw or radial-arm saw. The pieces will serve as leg stops on the foot rest.
Cutting short workpieces from longer stock keeps your hands a safe distance from the blade.
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enough play when tightening the
nuts against one another so the
brace assembly swings freely.

ASSEMBLE THE FOOT REST
@D Cut the foot rest rails to
length, then round off both ends
with 13/4-in. radiuses.

é Bore holes through the foot
rest rails for the foot rest dowel
and the leg pivot bolts. Locate the
centerpoints for the holes using
the Foot Rest Rails drawing, page
405. Drill a 1-in.-dia. hole through
one end for the foot rest dowel.
Using the same bit, drill a 3/&-in.-
deep counterbore in the other end
for the pivot bolt head and washer.

€ Make and attach the two leg
stops. Cut 134-in. radiuses on
both ends of a piece of 2 x 4 cedar
scrap, then cut off these two semi-
circles (See Photo K). Fasten the
leg stops to the pivot bolt ends of
the foot rest rails with screws.

@ Drill the ¥-in.-dia. holes for
the pivot bolts. Clamp a foot rest
leg in place beneath a rail on
your worksurface. Drill a 34-in.-
dia. hole through the center of the
counterbore in the rail and
through the leg (See Photo L).
Repeat the process for the other
rail and leg.

€D Cut the foot rest stretcher to
length and fasten it to the legs.
Center the stretcher on the
width of the legs, and position
the bottom edge 6 in. from the
bottoms of the legs. Drill coun-
tersunk pilot holes and fasten
the parts with 2%%-in. galvanized
deck screws.

€D Attach six slats to the foot
rest rails. Drill countersunk pilot
holes 2V4 in. from each end of
the slats. Attach the end slats



PHOTO L: Drill holes through the foot rest
ralls and the legs. The parts will attach with
bolts so the legs can pivot on the ralls.

first. Locate one slat 134 in. from
the leg ends of the short rails.
Set the other end slat 214 in.
from the dowel-hole ends of the
rails. Make sure the framework
is square. Then fasten the inter-
mediate slats evenly between the
end slats.

@ Cut and attach the foot rest
dowel to the rails with 6d finish
nails. The dowel should overhang
the rails evenly on both sides.

€D Attach the leg assembly to the
foot rest rails with 3/8-in.-dia.
bolts, washers and double nuts
(See Photo M).

FINISHING TOUCHES
D Ease all chair edges thoroughly
with sandpaper (See Photo N).
Stain and/or seal as desired. We
applied a clear exterior sealer to
highlight the beauty of the cedar,
but this project could be stained,
painted or left unfinished.
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PHOTO M: Attach the foot rest stretcher to the legs with 21/2-in. deck screws, then join the
leg assembly to the foot rest with bolts, washers and double nuts.

PHOTO N: Set the back and foot rests in place on the seat, and test the action of the parts.
Then sand all exposed surfaces of the chalr with medium-grit sandpaper. If you sand in an
enclosed place, wear a particle mask. Cedar dust can be Irrltating to your nose and lungs.
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Bird

Feeder

Invite songbirds into
your yard or garden
with this aromatic cedar
bird feeder.

Our design features a
wide, protective roof

to keep the feed

dry, along with

narrow perches

to discourage larger
predator birds. The
feeder can be mounted
to a post or hung froam

a branch, and you

can build one in an after-
noon.
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Vital Statistics: Cedar Bird Feeder

TYPE: Bird feeder

OVERALL SIZE: 6W by 934H by 8L
MATERIAL: Aromatic cedar
JOINERY: Miters, screwed butt joints

CONSTRUCTION DETAILS:
- Lid hinges open on one side for cleaning and filling

* Plexiglas end panels are epoxied into shallow grooves in the sides
- Perches made of 14-in. doweling

- Part ends are rounded over for finished look

FINISH: None

Building time Tools you'll use Shopping list

7 PREPARING STOCK « Table saw ] (1) 34 X 6 in. X 4 ft.
1 hour - Drill/driver aromatic cedar
] (2) V8 x 32 x 5778 in.
% IiAl’:':U'I' - Power miter saw (optional) Plexiglas
ur
* Clamps [] Va-in.-dia. hardwood dowel
C:’ CUTTING PARTS - Router table with %s-in. [] Two-part epoxy
' d bit
= s g [[] 4d galvanized finish nails
ASSEMBLY el zanor (gtional [[] 34 X 4-in. brass jewelry
2 hours « Dl press box hinge
- Hammer and nailset [[] Polyurethane glue
-‘@ FINISHING
== None

TOTAL: 6 hours
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Cedar Bird
Feeal er g

4

5/8" x 4" brass jewelry
box piano hinge

i
1
1
|
|
|
|
i
4d galvanized :
nails, typ. Il
11 : gl 3/8" rad. rounded
'I A" f 23
1
I
|

over edges
\‘_‘__h_//l

Glue Plexiglas in side
grooves with epoxy

1/4" rad. rounded
over edges

3f8" rad.
rounded ends

\ 11/2" galvanized

deck screws, typ.

Cedar Bird Feeder Cutting List

Part No. Size Materiai Part No. Size Material

A. Sides 2 34x3x8in. Cedar E. Baseplate 1 34x3x4l2in. Cedar

B. Ends 2 1Bx3lxb5Win. Plexiglas F. Perches 2 ladia. x4V in. Hardwood dowel
C. Roof panels 2 34 x6x5Y8in. Cedar G. Feeddams 2 14x1l4x3in. Cedar

D. Basestrips 2 34x34x8in. !
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4d galvanized
nails

3/8" rad.

B

11/2" galvanized
deck screws

5"
FRONT VIEW SIDE VIEW

308" rad—_
PR
4" g 2/p
o 14" dia,
g a7
END VIEW FEED DAMS
&ll

fi
—

TOP VIEW SIDES

o
FRONT VIEW SIDES FRONT VIEW BASE STRIPS
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MAKE THE SIDES & ENDS
€@ Lay out and cut the two sides to shape: Rip
stock for the sides to 3 in. wide, and crosscut the
workpieces to 8 in. long. Form gables on one end of
each side panel at the power miter saw with the
blade turned 45° to the right or left (See Photo A).
You can also make these gable cuts on the table
saw with each workpiece held against the miter
gauge, set at 45°. Align the cuts so the tip of the
gable is centered on the width of the sides.

@ Cut grooves in the sides for the Plexiglas end
panels. See the Front View Sides drawing on page
415 for positioning the grooves on the sides. Plow
these Y-in.-deep grooves on the table saw with a
1g-in. kerf blade and the fence set ¥ in. from the blade.

© Cut the Plexiglas end panels to size: To avoid
scratching the panels, don’t remove the clear film
that covers the plastic for marking or cutting. Lay
out the part shapes and cut the Plexiglas to size on
the band saw with a fined-toothed blade (See
Photo B). You can cut Plexiglas on the table saw
also, but use a fine-toothed plywood-cutting blade
or a blade intended to cut plastic and laminate.
Otherwise, the Plexiglas will tend to chip as you
cut. Gently sand the edges of each panel, then dry-
fit them into the grooves in the cedar side pieces to
be sure they fit. Widen the grooves if necessary on
the table saw.

MAKE THE ROOF SECTIONS
O Start by making a blank for both roof sections
from one piece of stock. The board dimensions
should be 6 in. wide and 1034 in. long. Round over
both ends of the blank on the router table with a 38-
in. roundover bit. NOTE: Be careful when the router
bit exits the board. Aromatic cedar is soft, and the
end grain will tear out on the edges of the boards.
Rout these bullnose profiles in several passes of
increasing depth, which will also help minimize
chipping and tearout.

© Split the roof blank in half to form the two roof
sections. Since the roof sections meet at a 45° angle
at the bird feeder peak, you'll crosscut the roof blank
in half at the table saw with the blade set at a 45°

416 Woodworking

Cedar Bird Feeder: Step-by-step

PHOTO A: Trim the gable ends of the sides on a power mlter saw with
the blade swiveled to 45°. Center the gable peaks across the width
of the workpleces.

PHOTO B: Measure and cut the Plexiglas end panels on the band saw
with a fine-toothed blade. Leave the protective film on the plastic as
you machine It, to minimize scratching.



PHOTO C: Tilt the table saw blade to 45° and cut the roof blank In
half to form two roof sections. Take time to set up this cut accu-
rately. Otherwise the roof sectlon lengths won't match. One cut both
trims the parts to length and forms the roof miter joint.

bevel angle (See Photo C). Be careful when setting
up this cut so youll divide the roof blank equally.

@ Cut hinge mortises into the top bevels of the
roof sections: The roof halves will be joined together
with a single brass jewelry box hinge. In order to
form a relatively tight miter joint at the bird feeder
peak, you'll need to recess the hinge leaves into
shallow mortises cut into the roof sections. Lay out
the hinge location on each roof section by outlining
the shape of the hinge leaves along the top edge of
the roof bevels. Keep the knuckle of the hinge above
the bevel edge, as shown in the Side View drawing,
page 415. Clamp each roof section in a vise, and
score along your mortise layout lines with a utility
knife. Then pare away the material within your lay-
out lines with a sharp chisel (See Photo D). The
mortises shouldn’t be deeper than the hinge leaves
are thick.

BUILD THE BASE
@ Make the base strips: Rip a 34-in.-wide stick of
cedar to 16% in. long on the table saw. Crosscut the
workpiece in half to form two 8-in.-long base strips.
Round over the ends of the strips with a wood rasp
and random-orbit sander or on a stationary disk

Outdoor Furniture & Accessories

PHOTO D: Mark and cut the shallow hinge mortises into the beveled
edges of the roof sectlons. Score along your mortise layout lines first
with a utility knife, then pare out the mortise with a sharmp chisel.
Keep the mortise depth the same as the hinge leaf thickness.

sander. NOTE: These ends are too narrow to round
over with a router without tearing out the wood.

© Drill holes through the ends of the base strips
for the perches: Lay out the centerpoints for these
perch holes on one base strip, 38 in. in from each
end. Stack the marked base strip on top of the other
strip, and clamp them to your drill press table. Use
a backer board beneath the base strips to keep from
drilling into the drill press table. Chuck a Vi-in.-dia.
bit in the drill press, and drill holes completely
through both base strips (See Photo E). Dry-fit
the perch doweling into the base strip holes to be
sure it will fit.

© Make the remaining base parts: Rip and cross-
cut the base plate to size. Measure and cut the
perch dowels to length at this time as well.

(D Assemble the base. Install the perches in one of
the base strips, using a dab of polyurethane glue in
each dowel hole. Apply a coat of polyurethane glue
to the long edges of the base plate, and wet the
mating surfaces of the base strips with a water-
dampened rag. Squeeze a drop of glue into the
dowel holes of the other base strip and assemble

Cedar Bird Feeder 417



PHOTO E:; Bore Y4-in.-dla. holes for the perches through both ends of
the base strips. We stacked these parts and drilled both strips at
once on the drll press.

the base parts together, making sure the perches
are properly seated in their holes (See Photo F).
Tap them gently, if needed, with a mallet. Poly-
urethane glue will foam and expand as it cures, so
hold the base strips against the base plate with a
couple of short bar clamps or large C-clamps until
the glue cures. Clean up excess glue immediately
with mineral spirits.

@ Make the feed dams: Since these parts are small,
and one long edge of each receives a bullnosed profile,
start from a piece of wide stock (6 in. wide or wider)
and rout the bullnoses first before ripping and
crosscutting the dams to size. Routing wider stock
will keep your hands a safe distance from the router
bit. Round over one long edge of the workpiece on
the router table with a 38-in.-dia. roundover bit.
Then rip and crosscut the feed dams to size.

® Install the feed dams on the bird feeder base.
Attach the dams to the short ends of the base plate
in between the base strips with polyurethane glue.
Use a clamp to hold the dams in position until the
glue cures. Again, clean up excess glue before it sets.

ASSEMBLE THE BIRD FEEDER
(B Install the clear end panels in the grooves in the
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PHOTO F: Assemble the base plate, base strips and perches with
polyurethane glue, Clamp the parts together to keep the glue from
forcing the joints open as it cures.

cedar sides: Spread a thin coat of two-part epoxy
into each of the grooves in the sides, keeping the
adhesive about 1 in. shy of the top and bottom of
each groove. (Two-part epoxy is a good adhesive for
bonding Plexiglas.) Remove the protective film
from the Plexiglas, and slip the two end panels into
their respective grooves, aligning them so they’re
approximately 34 in. up from the bottoms of the
sides (See Photo G).

D Fasten the base to the sides: Apply a bead of
polyurethane glue along the bottom edge of each
side, then center the sides on the base strips. Drill
countersunk pilot holes up through the bottom of
the base strips and into the sides, and drive 1%4-in.
galvanized wood screws into the holes (See Photo
H). Then drill a few ¥é-in.-dia. weep holes through
the base, which will help keep the feed dry.

€ Assemble the roof: Mark and drill pilot holes for
the brass screws that will attach the hinge to the
roof sections. Install the hinge.

(D Fasten the roof to the side panels. Spread a bead
of polyurethane glue along one gable edge of each
side panel. Wet the mating surfaces of one of the
roof sections and set the roof in place over the sides.



PHOTO G: Spread two-part epoxy Into the grooves in the slde panels,
remove the protective film from the Plexiglas end pieces, and slide
the end pieces Into the grooves. The end pieces should stop 34 in.
from the bottoms of the sides.

Be careful to align the roof so it overhangs the sides
evenly. Drive a few galvanized 4d finish nails down
through the glued roof section to fasten it to the
sides (See Photo I). It’s a good idea to drill pilot
holes for these nails first, to keep the nails from
splitting the sides. Then countersink the nailheads
with a nailset.

Ty EIE
) Faqdifng songbirds o
The type of food you provide in the feeder will in large
part determine the bird species you attract. Dark-eyed b
juncos, for example, love millet, especially when it falls -
on the ground below the feeder. Sunflower seeds are a ‘“
m bet férhluelm, chickadees, cardinals, gold and |
m;:fs' nuthatches, the tufted titmouse and
TI plne si Downy woodpeckers and blue jays also
. like ooeaslonal meal of sheiled peanuts. Regardless
lwe of feed you use, experts agree that the
| feam muist be c\eam out regularly to keep the con-
tentsfqu‘moldmg lﬂiwblrdsshnum consume }
molded s&d it can Gallse aspergllldsls, a fatal fliness
. for soﬁbl?ls.
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PHDTQ H: Attach the base to the sldes with polyurethane glue and
11%-in. countersunk galvanized wood screws. Then drill a few small
weep holes (smaller than the seed you'll put In the feeder) to allow
any moisture to draln away, keeping the bird seed dry.

PHOTO |: Attach one half of the roof to the body of the bird feeder
with polyurethane glue and galvanized 4d nails. The other roof section
hinges open to allow easy access for fllling and cleaning the feeder.
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Workbench

Your workbench sets the tone for your workshop. From a discarded kitchen table or
an old door laid across a pair of rickety sawhorses, to a gleaming oak masterpiece
that looks too fancy to dine on, much less work on, there are just about as many styles
of benches as there are woodworkers. The maple workbench built in this chapter is
stylish enough for showing off, but it’s designed to be used—and used hard. The design
is simple enough that you can easily modify it to meet your special needs or tastes.
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Vital Statistics: Workbench

TYPE: Workbench
OVERALL SIZE: 60W by 36H by 24D
MATERIAL: Hard maple

JOINERY: Butt joints reinforced with lag screws,
and dowel joints

CONSTRUCTION DETAILS:
- Solld maple, butcher-block style benchtop
with 1,440 sq. in. of worksurface

- Storage shelf
- Adjustable bench dogs
- Comfortable 36-in. working height

- Permanent woodworking vises

FINISHING OPTIONS: Danish oil {one coat only) or
other clear topcoat that can be refreshed easlly, such as
linseed oil.

Building time Tools you’ll use Shopping list

'7 PREPARING STOCK - Surface planer [] (4) 2 x 6 in. x 12 ft. hard
4-6 hours - Jointer maple boards
[] (3) ¢4 x 4 in. x & ft. hard
;?It::r - Table saw maple boards
' - Band saw or jig saw [J (2) %4 x 4 in. X & L. hard
m CUTTING PARTS - Clrcular saw [ e Eoars
4'6 hours 5 stralﬂ]tedge c“tting gl.lldﬂ D (1 or 2) ‘WOOdworker’s
bench vises
ﬁ ASSEMBLY * Bar or pipe clamps [] (4-6) 3/a-in.-dia. brass
4-6 hours - Drill bench dogs with square
tops
FINISHING - Belt sander or hand plane
[] Wood glue
== 1-2 hours « Combination square
[ #10 x 1Y2-in. wood screws
* Doweling jig ; ;
TOTAL: 15-24 hours e ] 5/2.3 in. lag screws (12 in.,
- Drill guide 2 in., 3 in.) with washers
- Socket wrench and sockets [ /2 x 2-in. fluted dowel pins
[] Finishing materials
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Workbench

Workbench Cutting List

Part No. Slze Materlal

A. Benchtop 1 2% x24x60in. Hard maple

B. Feet 2 114 x 4 % 22 in. Y

C. Stretchers 2 114 x 312 x 31 in. "

D. Top Supports 2 132 x 332 x 18 in. i

E. Cross 2 114 x 312 x8in. "
Braces

F. Legs 4 112 x3x28%in. &

G. Shelfslats 2 34 x3Vax 34 in. i
(Inner)

H. Shelfslats 2 34 x3x31in. "
(Outer)
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Workbench:

Step-by-step

MAKE THE LAMINATED BENCHTOP
Butcher-block style, face-laminated benchtops made
from hardwood have several advantages: they are
exceptionally stable from side to side and end to
end; the worksurface itself consists of edge grain
(or, in some cases, end grain), which is highly dent
resistant and can be resurfaced easily after extended
wear; and, because most hardwoods are very dense,
the sheer weight of a solid hardwood benchtop
results in a very sturdy worksurface. Tip: The work-
bench project shown here has a 2V2-in.-thick bench-
top that was designed to accommodate a vise with
215-in.-tall jaws. Because jaw size varies widely, it’s
a good idea to purchase your vise or vises before
building the benchtop and modify the thickness of
the top, if needed, to fit the particular vise you buy.

€ Face-joint 64 hard maple stock to create smooth
surfaces on both faces. This will result in boards
not quite 132 in. thick, but it’s far more economical
(and less time-consuming) than reducing 84 stock
to 134 in. thick. You can use a surface planer to
smooth the boards, but it’s important to joint the
faces as well, since a planer will not square the
stock. Prepare enough stock for 16, 62-in.-long x
21%-in.-wide boards.

© Joint one edge of each board, then rip-cut them
into 21%-in.-wide strips. Cross-cut the boards to 62
in. long (you’ll trim off the excess length after the
glue-up is completed). Lay out the wood strips side-
by-side, 214 in. high, on a flat worksurface. Clamp
the strips together with a bar or pipe clamp, mak-
ing sure the edges are all flush on the top surface
of the benchtop. Draw reference lines 8 to 10 in.
apart across the top, perpendicular to the joints,
and number the boards in sequence.

© Unclamp the boards and divide them into groups
of four or five boards (for glue-ups involving more
than four or five pieces of stock, it’s easier to break
up the project into smaller sections, then glue
those sections together). Apply glue to the mating
wood faces and glue up each section. Use bar or
pipe clamps to draw the boards together, and keep
the edges of the boards flush (the ends can stagger
slightly, since they’ll be trimmed square later).
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PHOTO A: Face-glue the benchtop in sections of four or five boards,
then face-glue the sections together.

PHOTO B: Flatten the top and bottom surfaces of the benchtop,
using a belt sander or a hand plane.

PHOTO C: Drill holes for the bench dogs at approximately 6-In. Inter-
vals, using a portable drill gulde to keep the holes stralght.



PHOTO D: Use fluted, %2  2-In. dowel pins to reinforce the joints
between the legs and the cross braces.

O After the glue on the benchtop sections has
cured, glue the sections together to create the
benchtop (See Photo A). Take care to keep the
edges flush at the top and bottom of the bench-
top—wood cauls clamped above and below the
benchtop are helpful for this purpose. Alternate bar
or pipe clamps above and below the glue-up to
equalize clamping pressure. Only tighten the
clamps until the joints are tight; don’t overtighten
or you can squeeze the joints dry of glue. Leave the
clamps on until the glue cures.

© Scrape the dried glue from both sides, and level
the top and bottom surfaces using a belt sander or
hand plane. If using a belt sander, avoid sanding
belts coarser than 100-grit, and make initial sand-
ing passes diagonally across the glue joints (See
Photo B). If using a hand plane, plane diagonally
across the grain until the surface is flat, then plane
with the grain. Finish smoothing with a cabinet
scraper or sandpaper. Run a long straightedge over
the surfaces to test for flatness. A perfectly flat
worksurface is very important to successful wood-
working, so it’s worth investing some time and
energy into achieving a perfectly flat top.

0 Use a circular saw with a straightedge cutting
guide fence to trim the ends of the benchtop so it’s
60 in. long. Trim some stock from both ends, mak-
ing sure the ends are square to the edges of the top.

Shop Pro

PHOTO E: Use plpe clamps to draw the feet tightly against the bot-
toms of the legs.

@ Mark a layout line for drilling guide holes for
the bench dogs. We used a 34-in.-dia. brad-point bit
to drill the guide holes for the 34-in.-dia. dogs we
purchased. If the vise you'll be installing on the
end of your bench has a pop-up bench dog, draw
the layout line so it’s aligned with the center of the
vise dog after the vise is installed. Otherwise, cen-
ter the line with the midpoint of the vise jaw. We
drilled guide holes every 6 in. Use a portable drill
guide to ensure that the holes are exactly vertical
(See Photo C).

BUILD THE BASE
© Rip four 1%-in.-thick boards to 3 in. wide, then
cross-cut them to 2814 in. to make the legs. Rip the
two 112-in.-thick leg cross braces to 314 in. wide,
then cut them to a length of 8 in.

© Draw square lines across the inside edges of
the legs for the placement of the cross braces. The
lower lines should be 794 in. up from the bottoms
of the legs, and the upper lines should be 334 in.
above the lower lines. Lay out holes for two

14 x 2-in. fluted dowels per joint and drill holes
with a dowel drilling guide. Glue the dowels and
joints and clamp up two legs to a cross support,
padding the clamps to protect the wood (See
Photo D). Check the squareness by measuring to
make sure the distance between the tops of the
legs and the bottoms is the same. Make both side
assemblies.
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PHOTO F: Drill counterbore holes for the lag screw heads and washers,
and drill clearance holes and pilot holes for the shanks of the screws.

(D Cut the feet to 4 x 22 in. Lay out the angled
cutting lines by marking out the measurements
shown in the Foot layout drawing on page 423. Use
a straightedge to draw lines connecting these
marks. Cut out the shape of the feet with a band
saw or jig saw. Sand the sawn edges smooth.

® Lay out and drill dowel holes connecting the
ends of the legs to the tops of the feet. Glue and
clamp the feet to the legs (See Photo E).

@ Rip the two leg stretchers and the two leg

top supports to 318 in. wide from 112 in. stock.
Cross-cut the stretchers to 31 in. and the supports
to 18 in.

(® Continue the cross support layout lines already
on the legs, squaring them across the faces of the
legs to serve as placement lines for the leg stretch-
ers. Mark lines for the thickness of the stretchers,
centered on the legs. Mark centerpoints for two
lag-screw pilot holes at each joint. Drill 34-in.-dia. x
34-in.-deep counterbores for each hole, then drill 1a-
in. pilots through the center of each counterbored
hole (See Photo F).

(D Position the stretchers between the side assem-
blies and assemble the base temporarily by clamp-

ing across the leg cross supports. Line the
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PHOTO G: After pliot holes are drilled, assemble the hase with lag
screws and washers drlven with a socket wrench.

stretchers up with their marks and drill pilot holes
through the lag holes into the ends of the stretch-
ers. Drill counterbored holes in the top supports,
then center the top supports on the legs and drill
pilot holes into the tops of the legs. Also drill guide
holes for the lag screws that attach the top sup-
ports to the underside of the benchtop.

(D Attach the legs to the ends of the leg stretchers
with 38 x 3-in. lag screws fitted with 34-in. washers
(See Photo G). Bolt the leg top supports to the
tops of the legs with the same size lag screws.

INSTALL THE SHELF
D Planc 44 maple down to 34 in. thick to make the
shelf slats. Rip-cut and cross-cut the inner and
outer slats to size.

(17] Lay the outsidc shelf slats onto the stretchers,
with their edges flush with the sides of the legs.
Drill a countersunk pilot hole for a #10 x 1V%-in.
flathead wood screw near each end of each outer
slat, centered over the stretcher below.

(B Place the inside shelf slats on the leg cross
braces with their ends flush with the braces. Use
16-in. spacer blocks between slats to ensure even
gaps. Drill a pair of countersunk pilot holes at the
end of each inner slat, centered over the cross
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PHOTO H: Screw the inner and outer slats to the stretchers and
cross braces to create a storage shelf.

brace below. Drive two #10 x 112-in. flathead wood
screws at each end (See Photo H).

ATTACH THE BENCHTOP
D Sand all parts to 150-grit and ease all sharp edges.

@ Lay the benchtop upside-down and center the
base on the underside of the top. Drill counterbored
pilot holes into the top and attach the leg top sup-
ports to the underside of the top with washers and
3% x 3-in. lag screws (See Photo I).

APPLY FINISHING TOUCHES
@ Read the manufacturer’s instructions for
installing your bench vises. Cut hardwood jaw
plates and screw them to the metal jaws through
the jaw holes on the vise. Make up the appropri-
ate filler blocks to shim each vise so the top
edges of the jaws are flush with the benchtop.
The vises we selected for our bench are installed
with 38 x 2-in. lag screws driven up through the
underside of the vise and into the benchtop (See
Photo J).

) Apply a protective finish to the workbench. We
used a single coat of Danish oil. Do not apply more
than one coat of finishing material, since multiple
layers make the surface more slippery. Every other
year or so, depending on wear, remove the oil finish

Shop Praojects

PHOTO I: Center the base on the underside of the benchtop, then
attach It with lag screws driven through the top supports.

PHOTO I: Install the vise or vises according to the manufacturer’s
Installation instructions (they may differ from model to model).

with mineral spirits, sand the surface, and apply a
fresh finish.
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Deluxe Tool Chest

very woodworker dreams of owning a first-class, handmade

tool chest for storing and exhibiting his most cherished
tools. Made from white oak and white oak plywood, with walnut
accents, this handsome chest is a challenging project that you’ll
display with pride for years to come.
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Shop Projects

Vital Statistics: Deluxe Tool Chest

Building time
éﬁ PREPARING STOCK
3-4 hours

LAYOUT
4-6 hours

“ CUTTING PARTS
6-8 hours
ASSEMBLY
8-10 hours

FINISHING
1-2 hours

Pa

TOTAL: 22-30 hours

Tools you’'ll use

- Jonter ] (1) Vain. x 4 x 4 ft.
e white oak plywood
[J (2) 24 x & in. x & ft.
- Planer white oak
- Router table with 34-In. core [ (1) 34 x 4 in. x 2 ft.
box bit, straight bits (14, 3 in.), white oak

chamfer blt

« Bar or plpe clamps

- Jig saw hinge
- Band saw [] (2) brass lid supports
- Plug cutter [] #8 brass flathead wood
screws (1V/4-, 2-in.)
Drill press

* Flush-cutting hand saw
= Compass
* Drlll/ driver

* Combination square

TYPE: Tool chest
OVERALL SIZE: 22W by 15H by 12D
MATERIAL: White oak, white oak plywood, walnut

JOINERY: Tongue-and-groove frame-and-panels, butt joints
reinforced with screws, finger jolnts, dado joints
CONSTRUCTION DETAILS:

- Strong, decorative finger joints on drawers

= Walnut handles with cove-shaped finger pulls

= Drawers mount on wooden slides
= Makes efficlent use of materials

+ Upper compartment and three drawers for large tool-storage

capacity
FINISHING OPTIONS: Clear, protective topcoat

Shopping list

[] Walnut (scrap)
[[] 203/¢ in. brass piane

[[] #6 x 12 in. brass screws
[] Wood glue

Deluxe Tool Chest 429



Deluxe
Cut ches*;tl::rttom i
dad r #8 x11/4"
TO O I C h e 51; ags:f”ez’ﬁ“ﬂ back ﬂgtrlea: wor:: °

screws to attach
~W handles, typ.

203/8"-long brass #8 x 2" brass
piano hinge flathead wood
Nl messsasee SCrews

1he" gaps around
drawers, typ.

U

#6 x 1" brass flathead
wood screws to attach
drawer slides, typ.

b=

174" x 3/4"-long

finger joints T

Part No. Size Material Part No. Size Material
A. Side stiles 4 34x2x15¥in. Oak M. Drawer front (Ig) 1 34 x 314 x 2035 in. Oak
B. Siderails (top) 2 34 x434x9in. : N. Drawer sides (Ig) 2 34 x 314 x 1114 in. i

C. Siderails (btm) 2 34x2x9in. L 0. Drawer back (Ig) 1 34 x 3 x 1938 1n. It

D. Back stiles 2 34 x 2 x 14%16 in. " P. Drawer fronts (sm) 2 34 x 214 x 2038 in. "

E. Backrail (top) 1 34 x31946x 17%in. " Q. Drawer sides (sm) 4 31 x 212 x 1114 1in. "

F. Backrail (btm) 1 34x2x17W¥in. I R. Drawer backs (sm) 2 34 x 2 x 1938 in. i

G. Front rail (top) 1 94 x4 x20}2in. " S. Drawer bottoms 3 14 x 934 x 1936 in. Plywood
H. Front rail (btm) 1 34 x2 x20% in. i T. Handles 5 34x34 x6in. Walnut
I._Back pancl 1 Yax17l2x9%in. Plywood  y. Drawer slides 6 1ox%4x10Vin.  Oak
J. Side panels 2 YAx9x9in. : V. Lid 1 %4 x11%x203in. "

K. Chest bottoms 2 14 x11V4 x 21%4 in. b W. Lid handle 1 ¥ x34x2038in. Walnut
L. Screw plugs 16 34 dia. x 14 in. Walnut
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Deluxe Tool Chest: Step-by-step

MAKE THE LID
© The tool chest lid is edge-
glued from strips of narrower
white oak stock. Joint and rip
three strips of 34 in. oak to 378
in. wide. The board that will be
in the center of the glue-up will
need to be jointed on both edges;
the other two each only need
jointing on one edge. Cross-cut
the chest Iid strips to 2058 in. long.

© Edge-glue the three strips
together to create the lid.

© When the glue has dried,
scrape, plane, and sand the lid
panel flat and smooth. Joint one
edge and rip it to 1132 in. wide.
Cross-cut both ends so they're
square, but only trim the lid to
2034 in. long for now. It will be
cut to fit the cabinet later.

O Cut the lid handle from a
piece of scrap walnut that’s 2012
in. long. Rip-cut the handle to 34
x 34 in. (it will be cut to finished
length later, along with the lid).

© Glue and clamp the lid handle
to the front (jointed) edge of the
lid. When the glue dries, sand
the surfaces level and smooth.

BUILD THE SIDES & BACK
© Cut all the carcase parts to
size. This includes the rails,
stiles and insert panels for the
frame-and-panel carcase sides,
as well as the chest bottom pan-
els that fit between the carcase
sides, front and back.

@ Cut 14-in.-wide x 14-in.-deep

grooves for the panel inserts in the
edges of the side and back stiles

432 Woodworking

PHOTO A: Cut ¥ x 44-in. grooves in the edges of the side and back raiis and stiies. The
grooves shouid be sized so the plywood panels fit into them snugly. Using a featherboard and
pushstick, cut the grooves by making muitipie passes with the table saw biade.

E Spacer block

Wy g UL TP PP

e
=

PHOTO B: Cut tenons in the ends of the side and back raiis. Use the miter gauge to push the
stock and ciamp a spacer biock to the saw fence to keep the workpiece from binding. The
tenons are cut by removing ¥4 in. of materiai from each side.



and rails. We used a dado-blade
set installed in the table saw to
cut the grooves (See Photo A).

© Cut Y4-in.-thick x o-in.-long
tenons on the ends of the side
and back rails. We also used the
dado-blade set for these cuts,
trimming ¥ in. off each side of
the 34-in.-thick rails and stiles.
Use the miter gauge to give a
square cut. To keep the blades
causing the workpieces to bind,
clamp a reference spacer block to
the fence and use it to set up
your cuts (See Photo B).

€ Cut W-in.-wide x 38-in.-deep
grooves for the chest bottoms
into the edges of the side rails
and both front rails. The chest
bottoms should fit snugly into
the grooves, so rather than using
a dado-blade set, make two passes
with a standard table saw blade
to custom-fit the grooves to the
actual thickness of the plywood
used to make the chest bottoms
(plywood is usually undersized
from its nominal size). The
grooves in the upper rails should
be 34 in. from the lower edge of
each board (See Side Views, page
431). All the lower rails are the
same width (2 in.) and should
have their grooves cut 78 in. from
the bottom edges, centered on
the inside faces of the boards
(See Photo C).

D Finish-sand the rails, stiles
and panels before assembly.

® Dry-assemble the sides and
the back to test the fit. Trim a
bit off the ends of the rail tenons
if necessary so the joints come
together tightly.

B With the side and back pan-
els inserted into the grooves
(without glue), glue and clamp

Shop Projects

PHOTO C: Cut ¥ x 34-in. grooves for the upper and iower chest bottoms into the side and

front raiis. Use a featherboard and pushstick.

Make sure the ends of the stiies are fiush with the edges of the raiis. Do not glue in the
paneis—they shouid “float” in the grooves.
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PHOTO E: Using a jig saw, notch out the corners of the chest bottoms so they wiii fit around
the ungrooved side stiies.

PHOTO F: Giue up the frame-and-panei assembiies and the chest bottoms to create the
chest carcase. Reinforce the joints by driving screws through the side paneis and into the
ends of the front and back raiis. Counterbore the piiot holes to accept 35-in.-dia. wood piugs.
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together the mortise-and-tenon
joints at the stiles and rails (See
Photo D).

ASSEMBLE THE CARCASE
(® Cut Y4-in.-deep x 38-in.-wide
grooves for both the upper and
lower chest bottoms in the
assembled back frame. Cut all
the way through, from end to
end. Make the grooves the same
distances from the bottom edge
of the frame as those on the side
frames, so theyll align when the
carcase is assembled.

@ Cut 38-in.-wide x 156-in.-deep
notches in the corners of the
chest bottoms, as shown in the
detail illustration on page 431.
The notches allow the bottoms to
fit around the side stiles. Use a
Jig saw to cut the notches (See
Photo E).

(B To assemble the carcase, lay
the sides on a piece of scrap ply-
wood, inside-face-down. Lay out
and drill counterbored pilot holes
for #8 wood screws through the
side stiles. Center the holes on
the locations for the ends of the
front and back rails, two holes
per joint.

(D Finish-sand all carcase parts
(sides, back, front rails, and car-
case bottoms), and ease all sharp
edges with 180-grit sandpaper.

(0 Assemble the carcase with
glue and #8 x 2 in. flathead wood
screws (See Photo F). Attach
the assembled sides to the front
rails and the assembled back,
with the chest bottoms glued
into their grooves. Use padded
clamps to hold the box together
while you extend the pilot holes
in the side stiles into the rail
ends. The bottom edges of all the
lower rails should be aligned.
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The top edge of the front rail
should be 34 in. lower than the
tops of the sides, and the top edge
of the back should be %16 in.
lower than the tops of the sides.

D Cut the screw plugs from
walnut scrap, using a plug cutter
mounted in your drill press (See
Photo G). After making at least
16 plug cuts, resaw the walnut
on a band saw to release the
screw plugs (See Photo H).

0 Apply glue to the ends of the
plugs and insert them into the
counterbored screw holes, tapping
each plug home with a mallet.
When the glue is dry, trim the
plugs flush to the surrounding
wood surface with a flush-cutting
saw or dovetail saw (See Photo
I). Sand the plugs smooth.

PHOTO G: Make wainut screw piugs on the driii press, using a 35-in. tapered piug cutter,
MAKE THE DRAWERS Ciamp a scrap piece to the driii press table to create a surface that heips keep the wainut

The drawer fronts and sides are stock stationary while you cut the piugs.
joined with finger joints (also
called box joints). Use a jig to
make accurate finger joints (you
can purchase a finger joint jig at
most woodworking stores, or you
can build your own, as we did).
Always test the jig setup first by
cutting joints in scrap wood of
the same dimensions as the
actual parts. The joints should fit
together snugly, without requir-
ing any pounding to assemble.

€I) Cut the oak drawer parts to
size. Cut the drawer backs about
V4 in. wider than specified in the
Cutting List (to about 24 and
314in.).

¢ We built a jig and used a
table saw with a dado-blade set
to cut the finger joints used to
join the drawer parts. To make
the jig, clamp an auxiliary-ply-
wood fence, roughly 6 x 16 in., to  PHOTO H: Cut 16 to 20 piugs with the piug cutter, then resaw the wainut stock to about %-
the miter gauge. Cut a 14-in.- in. thick to reiease the piugs.
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PHOTO I: Use a fiush-cutting saw or a dovetaii saw to trim the wainut piugs fiush. A fiush-
cutting saw has teeth without set so they won't damage the surrounding wood.

wide X 34-in.-deep slot about 6 in. from one end of
the auxiliary fence by passing the fence over the
dado-blade set. Cut a strip of hardwood to fit into
the slot and serve as a pin spacer. Glue the spacer
strip into the fence slot (you can see the spacer in
place in Photo J). Now, reposition the auxiliary
fence on the miter gauge so the inside face of the
spacer is exactly 4 in. (the thickness of one pin)
from the saw blade.

¢ Now you are ready to cut the finger joints. Start
with the sides, front and backs for the narrower
upper drawers. Stand the first workpiece (a drawer
front) on end and butt its top edge up against the
spacer strip and feed it over the blades (See
Photo o). This will start the joint with a pin.
When cutting, you can hold the board with your
hand (hold it tightly, as the blades may tend to pull
it) or clamp it to the fence for each cut. Shut off the
saw and remove the workpiece after it clears the
blades; don’t drag it back through.
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¢® Reposition the workpiece so
the slot you just cut fits down
over the pin spacer, and make the
next cut. Continue in this manner
until all the joints in that end of
the board are cut. Then flip it
end-for-end and cut the fingers
in the other end the same way.
Make sure a pin is on the top.

0 Now, cut the mating joints in
the front ends of the drawer
sides. Since you started the joint
with a pin on the first board, its
mate must start with a slot
(space). To do this, fit the first
board you cut over the spacer
strip, so the first pin will act as
an offset spacer. Butt the mating
board up against this board and
cut a slot at the edge of the
workpiece (See Photo K). Then
remove the first board, move the
mating piece over so the inside
edge of the slot presses up
against the spacer, and make the
second cut. Continue to make
cuts across the board, then cut
the joint in the other drawer side
by repeating the same procedure.
Cut the finger joints for the other narrow drawer
parts and then for the wider, lower drawer parts.

€D Rout V4 x Vain. grooves for the drawer bottoms
into the inside faces of the drawer sides and front,
using a router with a Y-in. straight bit (we used a
router table, but you can use a router with a
straightedge guide instead). The grooves should be
stopped just before reaching the ends of the pins
for the finger joints, but run all the way out the
back ends of the drawer sides.

¢} Trim the drawer backs to match the width of
the other drawer parts, measured from the top
edges down to the tops of the drawer bottom grooves.

¢ The drawers will mount on wood glides attached
to the inside faces of the chest sides. Grooves cut in
the outer faces of the drawer sides fit over the
glides. To cut the grooves in the drawer sides, install
a ¥4-in. straight bit in the router table and set the
fence so the groove is the proper distance from the



bottom edge of each board (this
distance varies: See the Drawer
Sides on page 431). Cut 34-in.-
wide x 7i6-in.-deep grooves in
several passes, taking off no
more than 18 in. of material at a
time, and stopping the cut

1 in. from the front edges of the
workpieces (See Photo L).

¢D Since they’re not visible, the
drawer backs are attached to the
sides with ordinary dado joints.
Cut the 34-in.-wide x ¥-in.-deep
dadoes 1 in. from the back edge
of each side (see page 431) with
the dado-blade set in the table
saw (See Photo M), or with a
router and 34-in. straight bit.

¢D Finish-sand the insides of the
drawer parts, taking care not to
distort the mating faces of the
finger joints or to reduce the
thickness at the ends of the
drawer back pieces.

€)) Assemble the drawers. Apply
glue to the mating surfaces of
the fingers with a small brush or
thin glue stick. Clamp the finger
joints in both directions and
tighten the clamps just until the
joints are tight (See Photo N).
To ensure that the inside faces
are bottomed out against the slot
shoulders, special attention must
be paid to the clamping blocks:
You can offset them from the
joint altogether, as we did. Or, if
you prefer direct pressure, you
can cut notches in the clamping
blocks so they only contact the
side-grain fingers on each side of
the joints. Clamp end-to-end
across the backs, making sure
the bottom edges of the back
panels are flush with the tops of
the drawer bottom grooves on
the drawer sides (the drawer
bottoms slip beneath the bottoms
of the back panels and into the

Shop Projects

Ya-in.-wide x 34-in.-deep siot in the auxiiiary fence is filied with a pin spacer strip to use as
a gauge for aligning the finger joint cuts. Make the first finger joint cut with the workpiece
butted against the pin spacer strip.

i o i
- e -

PHOTO K: For boards that start with a slot, not a pin, use the mating board as a gulde for
cutting the initiai siot. The end siot on the cut board fits over the pin spacer strip, with the
outer pin on the workpiece fitting between the strip and the saw biade.
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PHOTO L: After the drawer bottom grooves have been cut on the router tabie, rout grooves for
the drawer siides. Both are stopped dadoes, cut in muitiple passes.

PHOTO M: Cut the drawer back dadoes on the tabie saw with a dade biade, miter gauge, and
rip fence. Push the stock across the biades carefuiiy to avoid binding the workpiece between
the blades and the rip fence. Remove the stock after it has cieared the biades.
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grooves in the sides and fronts).
Measure the diagonals across
the corners of the drawer boxes
and adjust the clamps as neces-
sary to assure the assemblies are
square.

€ Cut the drawer bottoms to
size from Va-in. plywood, fitting
them to the drawers. Make sure
they are cut square.

€M Finish-sand the drawers and
the bottoms, and ease all sharp
edges with 180-grit sandpaper.

€B) Slide one drawer bottom into
its groove until it bottoms out in
the drawer front and sits flush
with the drawer back. It can be
adjusted by tapping the bottom
in at one end or the other, or by
clamping lightly across the cor-
ners. Then lock it in position by
screwing the bottom in. With the
drawer upside-down on a flat
worksurface, drill evenly spaced,
countersunk pilot holes through
the bottom and into the drawer
back and drive in three #8 x 1-in.
screws (See Photo O). Do the
same for the other two drawers.

MAKE & ATTACH THE HANDLES
€D Cut five 34 x 34 x 12-in. wal-
nut strips for the handles. The
finished length of the handles is
6 in., but the finger-pull coves
are more easily and safely cut
with the stock oversized.

€5 Use a router table to rout the
coves for the finger pulls on the
undersides of the handles.
Install a 34-in.-dia. core box bit
and adjust the cutter height and
fence to cut the desired groove.
Since the coves will be stopped
at both ends, clamp startblocks
and stopblocks to the fence to
limit the cut. The cove should be
414 1n. long, leaving %4 in. uncoved
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at each end of the final 6 in.
length. To start the cut, push one
end of a workpiece firmly against.
the start block (on your right),
keeping the other end on the table
but away from the cutter. Holding
the right end in the corner against
the block, feed the other end into
the cutter (See Photo P) until
it rests against the fence. Then
rout the cove by sliding the
workpiece along the fence to the
left until the other end strikes
the stopblock (See Photo Q).
Then, swing the trailing end
away from the blade and remove
the workpiece. Repeat the process
with the other four handles.

€D Cut the handles to 6 in. long,
making sure the coves are cen-

tered end-tov-end.

€)) Rout V4-in. chamfers on all

four outer edges of each handle PHOTO N: Giue up the drawers, offsetting the cauis to aiiow the finger joints to ciose tightiy.
Rout the long edges first. Then, Ciamp the finger joints from both directions, and measure the diagonais from corner to cor-
rout the ends using a square ner to check for squareness.

scrap of 34-in. plywood as a
backup pushblock. Hold each
handle tightly against the ply-
wood and push the workpiece
and the plywood block across the
cutter together (See Photo R).

€D Finish-sand the handles, then
attach them to the drawer fronts
and the upper side rails, cen-
tered top-to-bottom and end-to-
end. Use glue and two #8 x
1V4-in. wood screws per handle,
driven through countersunk pilot
holes and into the handles.

HANG THE DRAWERS
€D Make up the wooden drawer
slides according to the dimen-
sions given in the Cutting List.
Trim the widths so they fit easily
into the grooves of the drawer _
sides. The front end of each slide PHOTO O: Siide the drawer bottoms into the grooves in the drawer sides and front. Secure

needs to be rounded to a 34-in. the drawer bottoms with three screws driven through the drawer bottom and inte the bottom
radius. First, find the center- edge of the drawer back. Do not use glue.
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PHOTO P: Rout cove-shaped finger puiis into the undetsides of the handies using a router
table fitted with a 34-in. core box bit. Ciamp a start biock and a stopbiock to the table fence

to guide your cuts.

point of the circle by using the
45° end of a combination square
to draw diagonals from the
square corners, The point where
these lines meet is the center,
and will also be where the screw
holes will be located

(do the same at the other end to
locate the rear screw). Set a com-
pass to 35-in. radius and swing
an arc from this point around
the end of the stock. Cut off the
corners on a band saw and sand
to the line with a stationary belt
or disc sander, or cut to the line
with a coping saw and file or
sand smooth. Repeat this for all
the drawer slides.

(@ Mount the drawer slides,
using spacers to align the
heights. The bottom edges of the
lower slides are 2%6 in. up from
the chest bottom. The middle
slides are 538 in. up, and the
upper slides are 71946 in. up. Cut
spacers from wood scrap and
place them in between the

PHOTO Q: With the bit spinning, feed the workpiece up against the PHOTO R: Rout chamfers on the iong edges of the handies first. Then

fence, making sure it contacts the start biock. Then, feed it toward use a backup pushbiock te cut the chamfers into the ends of the
the stopbiock untii the cut is finished. handles (on the front faces of the handies oniy).
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drawer slides on the insides of
the chest. Drill countersunk pilot
holes in the slides at the marked
points on the ends and screw the
slides to the side stiles. Remove
the spacers (See Photo S). After
you attach the slides, check the
fit of the drawers. You may need
to trim the thickness of the slides
a bit. There should be an even
1i6-in. gap around the drawers.

FINISHING TOUCHES
@ Mount the lid: Attach the
piano hinge to the lid and back
temporarily with one screw at
each end and one near the mid-
dle. Check the fit of the lid. Trim
it so there is an even ¥i6-in. gap
on both sides and the front edge
should have an even overhang.
Once you’re sure it’s correct,
mark the screw hole locations,
remove the hinge and drive pilot  pHgT0 S: Mount the drawer slides using spacers to maintain even placement. After the
holes for #6 % V2-in. brass wood slldes are in place, remove the spacers.
screws. Drill pilot holes and
drive screws along the length of
the hinge (See Photo T).

() Inspect the entire chest and
smooth any roughness or sharp
edges with sandpaper.

(® Prepare to apply the finish.
Tape off the contact surfaces of
the drawer slides and shide
grooves to protect them from the
finishing materials. Apply the
finish (we used three coats of
tung oil). When the finish has
dried, remove the masking tape
and wax the unfinished surfaces.

(@ Attach the lid to the chest
with the piano hinge.

(H Add brass lid supports on
each side of the lid (optional).

PHOTO T: Dry-fit the Ild by attaching the piano hinge with one or two screws in each end and
another in the middle. Remove the hinge, once you'te satisfied that everything fits together,
and reattach it after the finlsh is applled.
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