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I dedicate this book to the memory of David “Bud” Mclntosh,
designer and boatbuilder of the old New England school and author

of a classic text on wooden boatbuilding.

In word and deed, Bud taught me to love all that I do but to write

only about what I know.
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Introduction

won’t deceive you, building a the primary roots of our design heritage:
fine set of traditionally styled cabi-  for example, the colonial, Shaker and
nets for a complete kitchen isnot ~ Mission eras.

a job for the faint of heart. It’s I find building cabinets in these
a big undertaking that will keep you in styles to be exciting, challenging, and
your workshop for a couple of months’ hugely rewarding—the fruits of these
worth of weekends. But what better way labors never cease to enrich my home
to spend your recreational time than and my life. If you share my visions of
creating such an attractive and useful what makes for a good kitchen and an
addition to your home? While a qual- aesthetically pleasing set of cabinets, I
ity kitchen undeniably adds significant hope that this book inspires you to get

investment value to your property, italso  to work building your own.
brings much pleasure to those who will
spend many years using it.

At first thought, the idea of design-
ing and building your own cabinets
might seem like a complex and daunt-
ing process—huge in scale and full of
mysteries. Although the scale is admit-
tedly large, the process is surprisingly
straightforward. If you follow the step-by-
step procedures described in this book
and learn a few relatively simple layout
and cutting skills, the building of your
kitchen cabinetry should go smoothly
and relatively quickly.

While specialized cabinetmaker’s
tools such as a panel-cutting saw, a line-
boring machine, and perhaps a wide belt
sander would admittedly make the job
go faster, they are by no means necessary.

Be assured that the average basement

or garage shop outfitted with standard
woodworking machinery and a modest
selection of hand and power tools are all
that you’ll need.

The cabinets that I show you how to
build in this book, as you can no doubt
tell by leafing through these pages, are
decidedly traditional in design. The
door and drawer-face styles and the
trim-molding profiles (along with some
of the finishes) pay homage to some of
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" Custom Kitchen

kitchen is probably the most complex room in your home to design.
Within the confines of a relatively small floor space you must plan to
store packaged foods and produce, locate kitchenware, prepare and
cook meals, do cleanup, and provide room for waste disposal. In addi-
tion, you may want to create areas for buffetstyle serving, eating, and perhaps
even a small desk for planning meals and talking on the telephone. It’s no piece

of cake—at least not until you're done.

Designing for Your Lifestyle

When it comes to designing a kitchen to fit your lifestyle, give the old “you are what
you eat” adage a little twist and consider “you are how you eat.” How you eat strongly
influences the way you should think about laying out your kitchen.

If, for example, your family is big on fresh produce and bulk staples, your kitchen
must feature a greater volume of storage and food-preparation areas than that of a
family who subsists mainly on microwaved packaged freezer foods (see the drawing on
the facing page). The “on-the-go” family wants a big freezer but can do without your
voluminous pantry storage and expansive cutting board.

If your family regularly consumes fresh-baked breads and pastries, you may want
to devote a separate area of the kitchen to a baking center. Conversely, if baked goods
are foreign to your diet, you have little need to create space to store bulk flour and
sugar or to provide an area to roll out dough. Certainly you have little need to burden
the layout with a double oven.

But considerations about how you eat do not give you the whole picture. Look
at how life in your kitchen relates to the activities throughout the rest of the home.
Unless the family cook is a complete recluse (and wants to stay that way), you’ll design

the kitchen cabinetry to allow access (visually if not directly) with many other rooms



in the house. The dining area must, of
course, be directly adjacent and accessible
to the kitchen, whether or not the cook is
reclusive. If your family includes infants or
other bystanders who demand the cook’s
attention, you may want to design a run of
base cabinets to form a peninsula between
the kitchen and family playroom area.
Extending the peninsula’s counter pro-
vides an eating area within the kitchen
itself, which is appreciated by the gregari-
ous cook. To be strictly practical, you may
have to break up the cabinetry to allow a
utility entrance to open into the kitchen
(for arriving groceries) or to give easy
access to a bathroom (within earshot of
an over-boiling pot).

In a family with two cooks or with tag-
along children, you’ll need to design your
kitchen to be as large as possible. All
passage ways between the cabinets, for
example, must be at least 4 ft. wide to
allow two people to pass freely. Provid-
ing for a second cook (or junior cook)
may mean designing in an additional sink
or food-preparation area to keep the two

cooks out of each other’s angel hair.

Designing for Safety

A poorly designed kitchen can be hazard-
ous to you and your family’s health: over
40 percent of all household accidents
happen here. Some design elements are
clearly accidents waiting to happen—for
example, sharp corners on counters or
on pull hardware. Others are more sub-

tle, such as drawer slides and door hinges

Lifestyle Floor Plans
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Lighting a Kitchen

IN SOME WAYS, the design of the kitchen lighting carries as
much importance as the design of the cabinets themselves.

It definitely offers a similar challenge to get it right for your
particular situation. That’s because the lighting in a kitchen
has to do many things well: It must provide ample light
throughout the space while avoiding being harsh or obvious;
it must offer higher levels of lighting in specific areas without
generating distracting shadows; and—especially if the kitchen
is visible from the dining area—it should be able to change to
a more subtle lighting.

Basically, kitchen lighting design thinks in terms of
ambient, task, and mood lighting—both natural and artificial.
During the day, the ambient light (and perhaps most task
lighting) may be well taken care of by daylight coming in
through well-placed windows, ideally from at least two
different facing walls and perhaps a skylight or two. In the
dawn and dusk, however, the kitchen must rely on its artificial
lighting to do the job.

For relatively glare-free ambient light, recessed lights
spread throughout the kitchen and fitted with wide-beam

spread lamps do the job. Be sure to place a few near the face

The lighting system of this kitchen does it all: task lighting
on the counter, ambient lighting on the face of the cabinets,
mood lighting on the inside of the upper cabinets, and an
abundance of natural light (during daylight hours) from the
large windows.

4 Designing Your Custom Kitchen

of the upper cabinets so they can illuminate the interiors
when the doors are opened. As a more economical alternative
to recessed lamps, you can get away with a large fluorescent
fixture placed near the center of the space. Be sure to use
“warm,” color-corrected tubes to avoid the sickly, greenish
tinged light of standard fluorescent tubes!

To illuminate specific task areas, such as sinks or food-
prep areas, install recessed or pendant lighting fitted with
spot-beam halogen lamps. To avoid shadows, carefully place
the lights so their beams will shine directly on the work area
and not on the back of anyone working there. To illuminate
counters running under cabinets, tuck 12V halogen rope or a
row of “puck” lights behind the light valence or face frame.
When the meal has been cooked and the kitchen’s work is
done its time to set a mood. If the under-cabinet lights are
set on a dimmer, you can turn these down and shut off the
other task lighting and most of the ambient lighting (unless
these are also on dimmers). For more mood, consider installing
lighting in glass-door upper cabinets (avoid halogens
here—they get too hot) and perhaps rope lighting under
the toekicks.

The natural light flowing through the generous windows of
this kitchen—along with up-lighting installed above the upper
cabinet cornice—provide all the ambient lighting needed (at
least during the day).



that do not self-close. It’s not much fun
walking into the nearly invisible edge of
an upper cabinet door or having your

hip (or your child’s head) find a partially
closed drawer. It’s also very important to
have adequate lighting, especially in the
area where people are working with sharp
knives. See “Lighting a Kitchen” on the
facing page for guidance on proper
lighting.

Surveys reveal that most kitchen acci-
dents happen around the cooking area.
Check to be sure that the layout of your
cooktop and wall oven follow these basic
guidelines:

* Locate the cooktop away from open
windows, where a draft could extinguish
a gas flame or blow combustible objects
into the burners. The edge of the cooktop
should be at least 12 in. away from a wall;
in the event of a pan fire, you want to be
able to step away to either side.

® Place counters at least 12 in. long to
either side of the cooktop. (You should
never locate a cooktop at the end of
a counter.) At least one of the coun-
ters should have a heatresistant surface.
These areas offer landing pads for hot
pans and keep pot and pan handles out
of reach of curious young hands. If you
plan to include a small work area for chil-
dren within the kitchen, keep it away from
the cooktop—to the side of the sink away
from the stove is one good location.

¢ Install a wall oven so its open door
comes to about 6 in. below the cook’s
elbow. This makes it easy on the back
when removing the Christmas goose
(and other heavy meals).

¢ Locate a grease-fire extinguisher near
to, but not directly under or over, the
cooking unit. Always place the extinguish-
ers near the exit from the kitchen so the
flames won’t corner you.

¢ Finally, prepare for the inevitable

burn or cut by installing a first-aid kit.

Designing for the
Mobility Impaired
In recent years, kitchen-design research-
ers at Cornell University have conducted
studies of how kitchens might better
meet the needs of people with restricted
mobility. If you know that an elderly per-
son or someone suffering from a mobil-
ity impairment (though not in need of
a wheelchair) will use your kitchen, con-
sider the layout and cabinet-design sug-
gestions given here. If the kitchen must
accommodate a wheelchair user, you
should consider more extensive modifi-
cations. Refer to Resources (on p. 208)
for sources of information, or consult
with a Certified Kitchen Designer who
specializes in this field.

Bring the cooktop close to the sink,
though leave at least 12 in. of counter
in between. This design eases the trans-
fer of pots to the sink for draining foods
and cleanup, and it allows the cook to fill
the pots with water from the sink’s spray
hose. Consider making the counter in
the food-preparation area at table height
(30 in. to 32 in.) so the cook can sit for
this task. Either modify the base cabinets
or provide room for a 30-in.-deep by
40-in.-long table. To avoid having the
microwave oven take up valuable counter
space, while still keeping it readily acces-
sible for the mobility impaired, create a
cavity for it directly under a counter.

Design most of the base-unit storage
cabinets as banks of drawers that have full-
extension slide hardware. Install easy-to-
grasp pulls (avoid knobs) on all doors and
drawers. The lowest drawer pull should be
at least 18 in. from the floor. Install upper
cabinets lower than the standard 17 in. to
18 in. above the counter—dropping down
to 15 in. above the counter makes these
units easier to access. Explore all the fix-
ture options that bring kitchenware out of

the cabinets for you. These include slide-out

Designing for the Mobility Impaired



Typical Design Elements of Three Major American Style Periods

COLONIAL

SHAKER

ARTS AND CRAFTS

6 Designing Your Custom Kitchen

Door Type

Raised panel or
battened plank

%
K@q

Flat recessed frame and panel

Leaded glazed windows in wall cabinets
(flat recessed panels in base units)

Hardware

Butterfly, H, and L hinges

Surface-mounted wrought-iron pulls

Butt hinges

Wood pulls

‘ Wood turn latches

o a
n@ﬂ \

Hammered copper
pulls and knobs

Butt hinges on doors



Moldings

Z yma recta cornice

Beaded edges

Scalloped valances
and aprons

Single-board
cornice with
rounded face
Curved side
\_/ supports

Aprons and
valances with
curved lower edge

Unmolded board
cornice...

..or molded with
smgle curve

Cavetto

Wood/Finish

Amber-stained knotty
pine or whitewashed/
milk-painted pine or
maple

Natural finish cherry or
clear pine

Milk paint (muted colors)

Light-walnut-stained
white oak (to mimic

traditional “fumed”

ammonia finish)

Special Features

Freehanging or
under-cabinet
plate rack

Pegboard trim

\ Horizontal bank
of drawers
@
—— = L]

e

0 Decorative pins
4 at mortise-and-
tenon door joints

Through tenons
visible at case
sides

Designing for the Mobility Impaired



The cabinets in this kitchen derive their decidedly “country”
look from the staved-wood doors and panels, the wrought-
iron pulls, strap-type hinges, and the plate rack set between
an upper and lower cabinet—not to mention the cheerful,

mustard yellow paint job.

Clear wood frames and panels in crisp, geometric patterns; leaded
glass uppers supported by clean-lined corbels; and metal half-
shell pulls all add up to a Craftsman-era look in this contemporary
kitchen.

This traditional English kitchen is composed of “unfitted” cabinets. Each case—be it a
door and drawer, sink cabinet, or bank of drawers—can stand alone or be placed aside
another case to form a line of cabinets.

8 Designing Your Custom Kitchen

bins and shelf units, door-mounted potlid
and spice racks, and swing-up appliance
shelves.

Plan to use more lighting in the
kitchen (an 80-year-old needs three times
the light of a 20-year-old to perform a
task safely). If you opt for under-cabinet
lighting, be sure to install a valance to

reduce glare.

Designing for Style

When choosing the style of the cabi-
netry for your kitchen, consider allow-
ing this room to reflect the architectural
period of the rest of your house. As an
example, a home trimmed out with
colonial style moldings and doors, and
furnished with early American pine fur-
niture, cries out for kitchen cabinets
built of honey-stained pine with raised-
panel doors hung on wrought-iron
hinges. Upper cabinets should be joined
to a soffit with a cornice molding match-
ing the profile found throughout the rest
of the house. Other traditional American
design themes include Shaker, Arts and



Crafts (Mission), Victorian, Taos, and Art
Deco. In the chart on p. 6, note how the
particular elements that tend to identify
different periods might help define the
style of the cabinetry.

Even if you choose not to relate
the kitchen directly to the style of your
home’s finish trim and furnishings, con-
sider reflecting other prevalent design ele-
ments. For example, arched passageways
in sight of the kitchen area might influ-
ence you to use cabinet doors with arched
top rails (and arched apron boards across
open shelving). As another example, a
prevalent use of certain materials in the
home, such as stained oak trim or perhaps
a tiled floor, could inspire you to incorpo-
rate these materials into the cabinets.

The purpose of attempting to relate
the style of your kitchen to the rest of the
house is to make this room feel an inte-
gral part of your home, and of your life
within it. And as any realtor will tell you,

a beautifully integrated kitchen makes a
house “show well”—and is thus much eas-

ier to sell when the time comes.

Developing the Layout
In the earliest American homes, most
kitchens were laid out by placing the
work areas and larder along the north
wall of the house directly opposite the
central fireplace. (The floor plan shown
above is of an 18th-century Cape style
house I once lived in, in Barrington, New
Hampshire.) These days, modern appli-
ances have eliminated the need for a
north-facing wall to keep larder goods
cool and for the cooking area to be
located next to the chimney. Now you
can face the kitchen and its appliances in
any direction you wish—to the east for a
family of early birds, to the west for sun-
set diners, or to the interior of the house
for relentless entertainers.

While paying heed to certain basic

efficiency principles, you can choose from

Kitchen Floor Plan of an 18th-Century American Home
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a wide variety of layout schemes. A good
way to discover what seems to work best
for you is to be aware and ask questions
when you spend time in other people’s kitch-
ens. Ask what they like and dislike about
the layout of their kitchen, and see if you
feel the same way. Visit showrooms and
building fairs to expand your view of lay-
out options. Look through magazines,
clipping out photos of kitchens you find
not only attractive but also particularly
appalling. It won’t be long before you
have a pretty good idea of what type of
layout holds the most appeal.

Before sitting down to develop a scale
view of your ideal kitchen, first consider
some basic principles of kitchen ergo-
nomics. As you will see, there are distinct
reasons why certain appliances and their
attendant work areas should be grouped

close to one another.

The Classic Work Triangle
Back in the early 1950s, researchers at
Cornell University conducted extensive

studies to determine how kitchens were

used and how to make them work as effi-
ciently as possible. One result of their
tests was the creation of the “work trian-
gle” concept. The idea was based on the
simple observation that nearly all cook-
ing processes revolved around three
points: the stove, the sink, and the refrig-
erator. Connecting these points created
a triangle that defined the kitchen’s pre-
dominant traffic pattern.

The Cornell studies indicated that to
keep a kitchen as efficient as possible this
unobstructed triangle should not exceed
22 ft. in perimeter or be under 12 ft., and
no leg of the triangle should exceed 7 ft.
As the most heavily trafficked leg fell
between the cooktop and sink, it followed
that the most efficient layout would make
this the shortest leg of the triangle. The lon-
gest (and least traveled) leg would stretch
between the refrigerator and the cooktop.

You can further increase the effec-
tiveness of the work triangle concept by
designing storage for the kitchenware and
foodstuff used for many common tasks
along the legs of the triangle. For example,
when making coffee, you should be able to
find coffee beans, grinder, brewer, filters,
and cups all within the triangle (and pref-
erably close to the sink for easy cleanup).

You need not, however, feel con-
strained to a rigid triangular traffic pattern
among the major appliances. If, for exam-
ple, you intend to install a second small
refrigerator or sink, you can fudge the pat-
tern considerably without losing efficiency

(see the drawing above).

Locating Major Appliances

and Work Areas

A layout scheme begins by decid-

ing where to locate the main sink
area. While most builders and archi-
tects assume that everybody wants the
sink in front of a wide window, this lay-

out may not be best for you. Because



the cook spends the most time at this
“appliance,” what he or she sees from
this vantage point becomes very impor-
tant. Of course a nice view is wonderful,
but if your family includes elderly peo-
ple or children who require the cook’s
constant attention, you might consider
facing the sink toward the family area
within the house. And besides, the view
outside your kitchen might be lousy.
The next major appliances to locate
are the cooktop and refrigerator. Adher-
ing to Cornell’s work triangle principle,
an unobstructed path should be main-
tained between these points, with a total
walking distance between these two appli-
ances and the sink falling under 22 ft.
Locate the cooktop, rather than the
refrigerator, closer to the sink. In fact, the
closer the better, as long as you leave at
least 12 in. in between—a good place for
a cutting board. But keep the refrigera-
tor within 7 ft. of the sink, and be sure its
door swings from the opposing side.
You’ve probably noticed my leaning
toward a cooktop rather than a full-
function stove unit. I have my reasons:
Ovens are much more rarely used in most
kitchens than are cooktops and can thus
be located outside the work triangle. This
layout increases efficiency two ways: It
allows a second person to perform oven
chores out of the primary cook’s way, and
it creates space for a useful storage area
under the cooktop—perhaps a bank of
pot-and-pan drawers. Leaving space under
the cooktop also suits my preference for
vented range hoods over downdraft cook-
top units. Because the motor and ductwork
of a downdraft severely limit the cooktop
cabinet’s storage space, they defeat one of
the advantages of a separate oven unit. I
also like the way that range hoods can add
visual interest to a run of upper cabinets,
and how well they provide task lighting to

an area that dearly needs it.

Locating Secondary Appliances
The location of the dishwasher is almost
always next to the sink. Besides the obvi-
ous need to keep plumbing confined to
one area, an efficient work pattern also
demands that common processes be
grouped in the same area—in this case,
cleanup. This area, then, is also the place
to install a trash compactor and garbage
compost and recycling bins. The micro-
wave, however, is used for at least two dif-
ferent primary purposes. If it is to be
used often for cooking, locate it close to
the food-preparation area. If used pri-
marily as a defroster, locate it near the
refrigerator. In any case, don’t let it take
up valuable counter surface. Instead,
place the appliance under a wall cabinet
or choose a combination vent unit that
allows it to set directly over the cooktop.
Small appliances such as toasters,
blenders, and coffee makers are, however,
handiest when left on the counter. For
the sake of appearance and cleanliness,
design an appliance garage to hide them
in. Keep them plugged into a switched
outlet strip (for safety, turn the strip off
when closing the door). Larger appli-
ances such as mixers, juicers, and food
processors can be mounted on swing-up
shelf fixtures, but be aware that this does

eat up considerable storage space.

Locating Cabinets

To make a kitchen a pleasure to work

in, design the cabinets to be interactive
with the needs of specific work areas—
not merely a random grouping of empty
boxes. Your cabinets should help you
organize kitchenware where it is most
needed and bring it close to hand with-
out requiring the skills and temperament
of a spelunker. As a general rule, locate
the most frequently used items between
the height of the cook’s knees and shoul-
ders, and be generous with full-extension

Developing the Layout
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Interactive Cabinets

Lightweight boxed
foodstuffs

Deep storage

Swing-out
half-moon Food wraps,
shelves bags

Broom/utility
closet

Tile hot pad

Cutti
Hot pads Lnrg

Slide-out bins
Spices

Canned goods on

adjustable shelves

Additional cooking utensils

(on slide-out shelves)
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drawers and slide-out shelves throughout

the base units.

The following are some examples of
ways that cabinets can become interac-
tive with specific work areas. The numbers
refer to locations indicated in the draw-
ings on p. 12.

1. A bank of drawers stores cooking uten-
sils and hot pads near the cooktop.

2. A knife drawer slides out below the
cutting board.

3. Pots and pans reside in deep draw-
ers under the cooktop. A shallow top
drawer holds spices.

4. Cookie sheets and oven trays store
in vertical racks in a cabinet under
the oven.

5. A drawer accessible to the dining area
holds silverware and place mats—
keeping table setters out of the cook’s
work triangle.

6. Dishes and glassware live in an upper
unit to either side of the sink.

7. A tiltout tray in front of the sink
holds sponges and scrub pads.

8. A small cabinet between the sink and
dishwasher holds towels on a slide-
out, multiforked bar.

9. A pull-out door conceals a slide-out
waste basket under the sink.

10. Produce not requiring refrigeration

and baking staples are stored in tilt-

out bins or deep drawers (glass fronts
are a decorative and practical touch)
near the food-preparation area.

Drawers for fresh bread and other

goods and for foil and plastic-wrap

products are located nearby.

1. Outside the work triangle, a floor-to-
ceiling pantry unit holds packaged
goods; slide-out bins reduce volume
but make the unit much easier to use.
To the other side of the partition,
storage is provided for brooms and

cleaning supplies.

Counter Considerations

Along with providing storage, a primary
function of base cabinetry is to offer sup-
port for a kitchen’s working counters.
Try to design your kitchen with as much
continuous counterspace as possible by
locating floor-to-ceiling cabinets at ends
of counter runs. If possible, keep refrig-
erators out of the runs as well. A counter
located directly opposite or next to the
refrigerator can serve as a landing area
for foods going in or out.

Additional guidelines, published by
the National Kitchen and Bath Associ-
ation and described below, suggest the
minimum size of counter you should
design for each work area. Be aware, how-
ever, that in a small kitchen, some areas
may have to serve dual functions. For
example, the food-preparation area by
the sink might function as a cleanup area
after the meal is done.

The food-preparation area should
be at least 36 in. wide (narrower if pro-
viding more than one food-preparation
area) and located next to the sink. There
should be two areas to either side of the
cooktop: one at least 12 in. wide, and
the other 15 in. These counters must be
the same height as the cooktop. There
should be two counter areas to either
side of the sink: one side at 24 in., and
the other at 18 in. Allow at least 15 in.
of counter to the open-door side of
the refrigerator. Or, better, allow 24 in.
directly across, especially for double-door
units. Any baking-center counter (prefer-
ably of marble) should be at least 36 in.

wide and set at table height (29 in. to 31 in.).

Standard Proportions for
Kitchen Cabinetry

The drawing at right shows the height
and depth measurements of a standard
set of kitchen cabinets. These figures are

not arbitrary: Research conducted over

Kitchen-Cabinetry
Standards

84 i

<13 in4—>‘

17 in.

to 18 in.

- 25 m_)‘

36 in.

541

Standard Proportions for Kitchen Cabinetry
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the years has shown that these are the
most effective proportions for storage
units and counter surfaces for a person
5 ft. 4 in. tall (average female height). Of
course, since you are custom-designing the
kitchen, you can make the cabinets to
any proportion and place them at any
height from the floor—as long as the
cabinets fit the people who will use them.
But you should take these factors into
consideration when proportioning cabi-
nets to your design:

¢ Standard heights of appliances such
as ranges, dishwashers and trash com-
pactors assume a counter height of 36
in. Modifications to the appliances may
be necessary if you deviate more than an
inch in either direction. Prefabricated
counters assume the standard cabinet
depths as shown in the drawing on p. 13.

¢ Upper units must not be so deep or
located so close to the work counter that
the cook’s view to the back of the counter
is obstructed. Cabinets deeper than stan-
dard dimensions provide more storage
area but make items stored toward the
back difficult to access.

¢ All base cabinets must have a toekick
to allow a person to stand comfortably
next to the counter. The drawing shows

the minimum height and depth.

Basic Floor-Plan Layouts

Now that I’ve armed you with informa-
tion about work triangles, interactive
cabinets, and standard proportions, it’s
time to bring all these design elements
together. To create a floor plan that best
suits your needs, you must decide on
the best way to relate the cabinets, appli-
ances, and work areas to one another.
While there are a variety of standard
layout configurations to choose from
(see the drawings on the facing page),
there is nothing to stop you from coming
up with one totally unique to your

situation—as long as you heed the

Tips
Designing Your
Custom Kitchen

m To come up with design ideas
that may work in your own
kitchen, visit as many kitchens
as you can over a 2- or 3-week
period. Note what you like and

specific needs. For example, if
your family commonly buys food
in bulk, you will need to oversize
some of your storage facilities.

m Is there going to be a second

don’t like about their styles, floor
plans, appliances, storage facili-
ties, counter surfaces, and
lighting.

m Placing a grid sheet under tracing

cook? Consider adding an addi-
tional sink near a food-prep
area—an island would be a good
location.

m If it’s hard to see your chalklines

paper eliminates the need to use
T- and drafting squares—you can
draw up your kitchen plan at the
kitchen table.

m Be sure to size your drawers and
slide-out shelves to meet your

design principles I've introduced you to
in this chapter.

Begin planning your layout with the
conventional wisdom that says you need
about 10 lineal feet of cabinets (upper and
base units) to meet the storage needs of
an average family (a couple and 2.4 kids).
When the 0.4 reaches a whole number, you
will need another 3 lineal feet. Add 3 ft. for
each additional family member.

If you are designing the kitchen to
fit an existing space, don’t let a winning
design be stymied by the current place-
ment of doors, windows or, for that matter,
partition walls. The effort in changing any
of these things is insignificant when com-
pared to the amount of time and money
you will be devoting to building this set of
kitchen cabinets—not to mention the
amount of time you will be spending here
when it’s done. Concentrate on developing
a floor plan that best meets the needs of

your family.

on the floor, staple down builder’s
paper (brown bag paper available
in 3-ft.-wide rolls) and make your
layout marks on that.

Basic Floor-Plan Layouts
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Satisfied with the full-scale layout, | next create floor and elevation views (at 1-in. = 1-ft. scale)
on translucent vellum paper taped over a grid sheet.
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Single-Wall Layout

A layout that gathers all the appliances
and cabinetry against one wall must

do so for a good reason—for instance,
when designing a tiny apartment kitchen
where there is simply no other place to
put it. Since counterspace is crucial in a
small kitchen, an under-counter refriger-
ator is strongly recommended. If a full-
height unit must be used, place it at the
end of the run (see the drawing on p. 14).
Do not, however, locate the range or
cooktop at an end. Doing so would cre-
ate an unsafe situation and add unnec-
essary steps to the cooking process.

Instead, keep it near to the sink.

Corridor Layout

The corridor, or “galley,” layout is another
common solution for small kitchen
spaces. It has a distinct advantage over
the single-wall layout in that you can use
the work triangle principle to relate the
three major appliances to one another in
a more efficient way. But avoid the temp-
tation to make the triangle too small. To
create a decentsize area for food prepara-
tion, the cooktop and sink should be sep-
arated by at least 36 in., and the opposing
counters should be at least 42 in. apart.
Increase the width of the corridor to

48 in. and add another 8 in. to the food-
prep area if two people will work in this
kitchen at the same time. Unfortunately,
unless one end of the corridor dead-
ends at a pantry, the efficiency of this
layout greatly suffers from traffic pass-

ing through the kitchen. Do your best to
avoid this potentially hazardous, and cer-

tainly disruptive, situation.

L-Shaped Layout
Choosing an L-shaped layout for a lim-
ited space usually creates a more efficient
kitchen than will either the corridor
or single-wall layouts. The work trian-
gle can be kept small and free of traffic
snarls and the cook will have fewer steps
and can make smaller turns to navigate
among the appliances. It’s crucial,
however, that the counters be made con-
tinuous — don’t interrupt them with a
passage door, a floor-to-ceiling cabinet
or a refrigerator. In the layout shown on
p- 14, I've placed the sink at an angle
across the corner. This layout eliminates
a space-wasting blind corner cabinet and
creates ample counter areas to either
side of this busy work area.

The L-shaped layout at bottom left on
p- 14 has benefited from the addition of an
island cabinet. The work triangle tightens
up, and an excellent area for food prepa-
ration is created. A second cook can now
work in this kitchen outside the primary

work triangle.

U-Shaped Layout
If the size and configuration of your
kitchen space can contain a Ushaped
layout, then by all means design one for
it. Of all the basic floor plans, this layout
provides the most efficient and versatile
kitchen. The U shape faces all the appli-
ances, work areas, and storage systems
toward a central point—the cook stand-
ing in the middle of the kitchen. This
layout not only makes maximum use
of the work triangle principle but also
keeps other people out of the cook’s way.
You can accommodate a second cook by
adding another food-prep area (and pos-
sible a small second sink) along one leg
of the U or in an island cabinet.

One disadvantage of the U-shape
floor plan, however, is its propensity for

blind corners, which are notorious space

Basic Floor-Plan Layouts
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Kitchen Design Software

IF YOU ENJOY WORKING WITH A COMPUTER, there

are a number of software programs available that enable
you to create floorplans and amazingly realistic three-
dimensional (3-D) renderings of the kitchen of your dreams.
Though the learning curve is steep—especially so if you

are not particularly computer literate—the advantage of
software over hand-drawn plans is considerable. Once you
are up to speed with the program, you can shift cabinets and
even entire layouts around with a few clicks of the mouse.

The 3-D images are so realistic that you come away with

a very clear idea of what the kitchen will look like in your
particular space—right down to seeing how light will fall

on the cabinetwork and counters from various light sources,

manipulate, have limited choices of cabinet types and room

including windows. Some programs even allow you to walk configurations, and are poorly supported. If you envision

around your design, looking at the cabinets from any angle. yourself continuing to design kitchens, it would be worth
You do get what you pay for, however. Entry-level your while to explore the more expensive, professional level

programs that sell for less than $100 are often difficult to programs (see Resources, on p.208).

18 Designing Your Custom Kitchen

wasters. If, however, one leg of the U is
a peninsula its corner can be accessed
from outside the kitchen. Other ways to
circumvent the problematic storage of
a blind corner include angling the cor-
ner cabinets or installing swing-out stor-

age fixtures.

Getting the Floor Plan

Down on Paper

Having made the fundamental decisions
about the space to contain your kitchen,
determining where windows, doors and
walls will go (or be moved to if remod-
eling), it’s time to choose a basic floor
plan. Make a rough sketch of the layout
showing the location of the counters and
the primary appliances. Then sketch in
the work triangle among the sink, cook-
top, and refrigerator. Does it fall within
the guidelines suggested in the Cornell
study (see p. 10)?

A terrific way to visualize your
sketched layout full size (assuming the
kitchen is currently free of cabinetry) is to
chalk out the location of all the base cabi-
nets and major appliances on the kitchen-
floor underlayment (see the top photo on
p. 16). You could even go a step further
(especially useful for a tricky floor plan)
by cobbling together full-scale mockups
in cardboard to help you understand how
your kitchen will work in three dimen-
sions. Take measurements from these full-
size visualizations and note them on your
rough sketch. When you arrive at a layout
that looks good to you, go on to create an
accurately scaled plan view and set of ele-

vations.

Creating Scaled Floor and
Elevation Plans

If you are computer literate, you may
enjoy using software to create a floor
plan—and from there generating a



surprisingly realistic perspective view of
the cabinetry from nearly any angle you
wish. (See “Kitchen Design Software,” on
the facing page for an overview).

If you aren’t up to climbing the soft-
ware’s learning curve, you can use a
drawing board with a parallel rule or
mechanical drafting arm to make nicely
crafted scale drawings. But, in fact, all you
really need to do is lay a sheet of translu-
cent vellum over a grid sheet marked with
l-in. squares. Use the 1 scale of an archi-
tect’s rule to scale out the dimensions—

1 in. equals 1 ft. Note that the 1-in. seg-
ment of the rule’s scale is broken down
into 12 divisions for laying out scaled
inches.

Begin by drawing in the walls of the
kitchen. Be sure to include the location of
all doors, windows, and other permanent
features of the space (including heat-
ing ducts, chimneys, and other fixed utili-
ties). Double-check to make sure you have
accurately scaled the length and spacing
of all these elements.

At this point, you must know the
exact dimensions (and clearance allow-
ances) of the appliances and hardware
fixtures. Get these numbers either from
the dealer’s specification sheets or, bet-
ter, by measuring the actual units. I have
found out the hard way that a difference
of less than 1 in. can throw off an entire
floor plan by forcing a coveted appliance
to find another location on the layout.

Be sure always to include the amount of
clearance to leave between the appliance
and the adjoining cabinets (generally

Y4 in. to % in.). Certain hardware fixtures,
such as swing-out half-moon shelves (see
pp- 170-171), require specific door open-
ings, so be sure you make the cabinet

to contain these fixtures large enough.
Finally, remember to allow 1% in. to 2 in.

between a cabinet module and a meeting

wall. An applied molding or the ear of a
face frame bridges this gap and is scribed
to the wall surface (see p. 186).

Following your sketch, position the
major appliances on the drawing and
then draw in the outlines of the counters
and the upper cabinets. Use solid lines to
define the cabinet modules and dashed
lines to indicate interior partitions Remem-
ber that vellum erases easily—keep at it
until you feel you have it right.

When you’re done with the plan view,
draw face views showing each wall of the
kitchen—these are your cabinet eleva-
tions (see the drawings on p. 45). Give
some thought to the layout of the upper
wall cabinet modules; in general, they
should match up with the base units.
However, factors such as window place-
ment, oversize range hoods and pure aes-
thetics may dictate some deviations from
this rule of thumb. Draw in the positions
of all the doors and drawer faces. Indi-
cate shelves with dotted lines. Make an X
at the position of each door hinge, and an
O at each knob (whenever possible, hinge
doors on the side facing away from the
primary work triangle).

While the completion of these scale
drawings helps you take a major step
toward the creation of your cabinetry, you
must now move from the kitchen-layout
stage to specific understanding of how tra-
ditional cabinets are designed and built.
In the next chapter, I'll show you how I
proportion the cabinets and their compo-
nents, and introduce you to the principles

of modular construction.

Getting the Floor Plan Down on Paper

19



A Cabinet: The Sum

ofltsParts.............. 22
Cabinet Design.......... 24
Proportioning Doors and

Drawer Faces.............. 24
Cabinet Assembly ....... 26

Principles of Modular
Construction............... 27

Cabinet Design
and Construction

ntil the 20th century, most kitchens in American homes were outfit-
ted with closet pantries, built-in cold larders, and freestanding furni-
ture. Tall hutches held additional food staples and stored dinnerware,
while a long “harvest” table served as the food-preparation area (see
the photo on the facing page). A large stone or cast-iron sink provided a work area
for cleaning up dishes and washing foods. But as the eating habits of 20th-century
Americans shifted dramatically toward the consumption of packaged foods, and as
postwar housing booms demanded efficient construction of “turn-key” homes, the
basic concept of what constituted kitchen furnishings underwent a marked evolution.

Many cabinetmakers turned away from their traditional preoccupation with fur-
niture making to specialize in building kitchen and bath cabinets, using plywood as
their primary construction material. These cabinets replaced the need for hutches,
harvest tables, and pantry rooms. Contiguous runs of upper and lower cabinets,
supporting a work counter of plastic laminate, ran along the walls of almost every
kitchen built in 20th-century America.

Because a primary goal of kitchen cabinetmakers was (and still is) efficiency of
construction, new kinds of materials, tools, and techniques quickly swept through
the trade. Hardwood-veneer plywoods and other man-made sheet goods became
widely available, as did the tooling to cut, edge-band, and join the components
made from them. Easy-to-install hardware was developed for hanging cabinet doors,
supporting adjustable shelving, and sliding drawer boxes in and out. With each pass-
ing year, innovative fixtures such as tilt-out sink trays and slide-out bins, baskets, and
shelving come on the market, each adding to the performance and versatility of the
cabinetmaker’s kitchens while adding little to the construction time.



All this is good news for woodwork-
ers who wish to build their own kitchen
cabinets. Sheet goods, some hardwoods,
most hardware fittings, and a wide selec-
tion of fixtures are now available through
most large building-supply and home-
center stores. Specialized tools that help
the cabinetmaker cut sheet stock quickly
and accurately, cut slots for biscuit join-
ery, guide drill bits for the installation of
certain fittings, and help with other
specialized tasks are available through
mail-order tool suppliers. Many jigs and
fixtures that are not available commer-
cially are easily made in the shop, as I will
show you in later chapters.

Even the occasional woodworker
is likely to have most of the basic tools
needed for building kitchen cabinets
(or “case goods”). “Tools for Building
Cabinets,” on p. 25, lists the hand and
power tools I consider essential. I've
also listed optional tools that speed up
some of the processes; you may want to
buy these if you think you’ll continue to
build case goods.

Where are the cabinets? This early American
kitchen, still standing in the Jefferds Tavern in
Old York, Maine, typifies the layout and fur-
nishings of most 18th-century kitchens: huge
hearth, long harvest table, walk-in pantries, and
freestanding hutches.
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In my own kitchen, we attached a slide out platform that carries
a pair of waste bins to the back of a false door front. A second
pull out, also located behind the “door” and above the platform,
provides storage for plastic sacks, ties and other items.

22 Cabinet Design and Construction

Here, three large drawer-faced pullouts make our recycling bins
easy to access and to remove to place by the curb. The slides are
heavy-duty Accuride® side mounts that can handle up to a 150-Ib.
load. (Overkill, certainly, but they should last for the life of the

cabinets without a whimper!)

A Cabinet: The Sum

of Its Parts

A typical kitchen cabinet is little more
than a box with one open side. You can
close in the open side with a lid: a cab-
inet door. Or you may choose to build
more boxes to slide into the first: a set of
drawers. A third option is some combina-
tion of the two.

The drawing on the facing page
shows the parts that make up a typical
base and wall unit built in a traditional
style. Note the extensive use of mold-

ings, which serve to tie the cabinets to

one another visually and to hide the
gaps that invariably occur when join-
ing square boxes to an out-of-level ceil-
ing or floor, or an out-of-plumb wall.
Also note that the sides of the cabinets
are made up from ¥%-in. plywood, even if
they underlie an exposed end. To hide
the plywood—and the screws that fasten
the side to the floors and stretchers—I
apply a panel. This panel may be made
up of Y4-in. hardwood plywood, tongue-
and-groove boards, or even a frame and
panel. I make the applied panel over-
size in width, final fitting it to the wall

during the installation of the cabinets.



Traditional Face-Frame Cabinet

Cornice
Z molding

Full-inset, recessed
frame-and-panel doors

case side

Beaded-edge

? light valance

Scotia
bed molding

Ya-in.,
partition %

Tongue-and-groove boards
applied to case side

Yi-in. back 3pein.
plywood

stretchers

2x4
base frame

Va-in.
plywood
veneer

Applied frame
and panel

Face frame
Ya round

base shoe
Pilaster molding
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Proportioning Doors

Break up a wide door
by installing a mid-stile.
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Change a full-height door
to two doors (adding mid-
stiles for wide doors).
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Cabinet Design

As I discussed in the previous chapter

on kitchen design, the overall depth and
height of most cabinets are largely prede-
termined—both by the limits of the aver-
age person’s reach and by standardized
sizes of appliances and counter surfaces.
Unless a cabinet must contain a specific
appliance (an oven or sink, for exam-
ple, requires a certain minimum width
of cabinet), you can build it to any width
(or “run”) that best accommodates your
floor plan. Of course, restricted access—
a narrow door or hallway, for example—
may also have something to say about how

large a cabinet you can build.

Proportioning Doors and

Drawer Faces

Within a cabinet, function may predeter-
mine some door and drawer-face sizes.
For example, fixtures such as slide-out
half-moon shelves demand a certain sin-
gle width of door. In a pot and pan stor-
age cabinet, the height of the drawers

is largely determined by the sizes of the
wares to be placed in them.

Banks of Drawers

Whenever possible, I restrict the
width of cabinet doors to less than 21 in.,
pairing narrow doors in wider cabinets.
Doors wider than this usually look out
of proportion and take up a lot of the
cook’s space when opened. On the rare
occasion that a single door wider than
21 in. seems necessary, I often install
an intermediate stile (or “mid-stile”) to
break up the wide expanse of door panel
(see the drawing at left). Adding a mid-
stile provides the same sense of propor-
tion that a pair of doors would lend to
the cabinet. I also restrict the height of
cabinet doors to 60 in. On most cabi-
nets, a taller door looks out of propor-
tion. Large doors also tend to sag on
their hinges over time (because of their
weight) and are difficult to build, and
keep, free of warp.

In general, I make the height of a
single drawer of a cupboard (and false
front of the sink cabinet) about one
sixth the height of the total cabinet face
(about 57 in.). For visual continuity, I
run this drawer height around the cir-

cumference of the kitchen—though I
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Tools for Building Cabinets
Stationary Power Tools

Tablesaw with accurate rip fence and sliding crosscut table
Jointer

Lightweight 10-in. or 12-in. surface planer

Drill press

Dust collector

OPTIONAL

Radial-arm saw or sliding compound-miter saw

Bandsaw

Air compressor (for applying finish and driving pneumatic fasteners)

Hand Tools

LAYOUT TOOLS

16-ft. tape measure

24-in. framing square, 12-in. combination square
Laser level

Architect’s rule

Bevel gauge

Compass scribe, trammel points

Marking knife, awl, chalk, pencils and sharpener
Layout template/drill guide for shelf holes (optional)

CUTTING TOOLS

Set of handsaws for ripping and crosscutting (Japanese combination
saw recommended)

Miter box (for joining moldings)

Compass saw, hacksaw

Hole saws

Set of butt chisels

Block, rabbet, and jack planes

Drill bits, countersink and plug-cutting bits, router bits

FASTENING TOOLS

Set of screwdrivers

Hammers (13-o0z. claw, tack, and rubber mallet)
Nail set

Jig for hand-drilling pocket holes (recommended)
Jig for drilling dowel holes (optional)

Portable Power Tools

Drill (at least one '/4-in. or 3/s-in. variable-speed, reversing drill—
9.6V, or greater; cordless are fine for cabinetmaking)

Power screwdriver (9.6-V cordless impact driver recommended)
Sanders (one belt and at least one square-base orbital)

Routers (3-hp table-mounted router, 1-hp plunge router, and laminate
trimmer)

Circular saw (with optional cutting guides)
Jigsaw

OPTIONAL

Biscuit joiner

Random-orbit sander

Pneumatic tacker, nailer

Air sprayer finish applicator
Hand-operated heat-gun edgebander

HOLDING AND GRASPING TOOLS
Wood vise

Pipe clamps (at least one pair each with 24-in., 36-in.,and
48-in. capacities)

Pair of 5-in. C-clamps
Pliers, wrench
Socket set

Vise-Grip® clamp to align frame stock for pocket-hole assembly
(optional)

FINISHING TOOLS

Cabinet scraper

Hand files

Glue scraper

Putty knives (for applying fillers)

Shaped sanding blocks, sandpaper assortment

MISCELLANEOUS

Glue applicator (with optional nozzle for spline slots)
Roller for pressing down laminate

Electronic stud finder

Jack (for installing wall cabinets)

Stand-mounted lights

Extension cords

Stepladder

First-aid kit

Cabinet Design
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reduce the height of the top drawer of

a bank of drawers. In a four-drawer bank,
I either graduate the size of the drawers
from bottom to top or I make the mid-
dle two drawers the same (see the bot-
tom drawing below on p. 24). Let your
sense of aesthetics be your guide. The

width of a drawer face generally matches

mistakes building on site since they can
measure and fit components directly to
the walls of the kitchen. But if you use the
story-pole method to layout the cabinet
components (see Chapter 4), you can, in
effect, bring the site into your shop.

In addition, the modular construc-

tion methods that I use are simple and

that of the door below. Paired doors
may be overlaid by a single drawer.

straightforward. First-time cabinet-
makers should have little trouble follow-

ing them, with or without a kitchen in

Cabinet Assembly

Before I give you an overview of how I

front of them. Modular construction also

restricts most cabinets to an easily man-
construct kitchen casework, I must first

offer this advice: If possible, build the cab-

inets in your shop, not on site. Some pro-

aged size—there is little need to jockey
massive cabinetry from shop to site. As
another argument against site-built cabi-

fessionals argue that novices make fewer nets, their lack of backs (and sometimes

The European “32-mm System”

ONE OF THE PRIMARY DESIGN ELEMENTS
European Hardware Attachment System

of European-style cabinets is the parallel row
5-mm holes

of holes that seems to occur on nearly every

piece of cabinet side stock. The purpose of these
holes—which are 5 mm in diameter and spaced H 32 mm

on 32-mm centers—is to provide attachment

O 0O O ¢

points for a wide range of standardized European

8

/ VLT (i
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o—
°
e | — Drawer slide
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hardware. Depending on the intended use of

that particular cabinet, the holes may hold any
combination of shelf clips, drawer-slide guides, I Hinge plate
and cup-hinge plates. The amount of inset

(and spacing) of the first row is specific to the

standardized attachment screw holes of the cup-

hinge plates as well as the forward attachment

Shelf clips
hole of the drawer slides. The on-center spacing

to the back row of holes is specific to the rear

e O oceoocoo0o0OQ0

O\'><> or oooo@

attachment hole. This hardware installation
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system is an incredibly effective way to produce
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highly versatile cabinet components. Later in this

book, | will show you how to efficiently drill or

L

Typical Case Side

rout a line of 5-mm holes at 32-mm increments

to take advantage of this hardware system.
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Base-Unit Layout

Half pilaster may be
added here to trim to wall

Pilaster molding

sides) makes them difficult to remove
and reuse in a subsequent remodel.
There is also the question of space.
To build cabinets on site you need to
set up stationary tools, leaving enough
space around them to manipulate full
sheets of plywood. Because much other
work is involved in a kitchen installation
—plumbing, electrical, painting, and
so on—there may be other people, and
certainly piles of materials and tools, to
work around. Unless you have a huge
dining room adjacent to the kitchen,
you’ll find it much easier to set up shop
in the garage—a double-car garage is
ideal, though you can make do in a single.
And finally, there is the question of
time: Building a complete set of kitchen
cabinets can take from two to four weeks
(or longer). If you are remodeling an
existing space, can your family get along

without a kitchen for this amount of time?

. l /X:pane

Principles of Modular Construction
European-style cabinets are typically
modular by design. Unlike traditional
face-frame cabinets, each unit of a set of
Euro-cabinets is relatively small and self-
contained. Each can stand alone as a fin-
ished cabinet or be joined to others to
create larger units. Many of the parts

are standardized in size and millwork, so
they can be used interchangeably among
many cabinet configurations. See “The
European 32-mm System,” on the facing
page, for an overview of this amazingly
innovative cabinet design and construc-
tion system.

Since this particular attribute of
European cabinets simplifies the con-
struction of case goods without compro-
mising their strength or quality, I now
follow the principles of modular cabinet-
making to make my traditional face-frame

cabinets.

Cabinet Assembly
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Constistency of Construction—
I build all case units, no matter what
their size, function, or placement within
the layout, of the same basic components
(sides, floor, stretchers or ceiling, and
back). I use the same techniques to join
the components together—for example,
screws and splines to join sides to floors
and tops. Note in the drawing on p. 27
that the outside faces of the side com-
ponents (and thus the exposed screw-
heads) are never seen—they either are
placed against another cabinet or a wall
or are covered by an applied panel.

Standard Sizing— As much as pos-
sible, I make the case components inter-
changeable. For example, I cut out a
base unit’s left-side panel to a standard
height and depth, drill it with shelf-clip
holes, cut slots for the assembly splines,
and drill pilot holes for the screws—

stopping at a point where this side com-

Tips

ponent could still be used in any base
module. In this way, I can do almost all
the processes for every base side panel in
one shot.

Economization of Materials—
Because I cut the case components
from 4x8 sheets, I standardize compo-
nent sizes to fall within equal divisions
of these dimensions (see the drawing
on the facing page). For example, I
keep base-unit sides and floors less
than 24 in. in width and keep the sides
under 32 in. in height. I can then get
six sides out of one sheet.

I make upper-unit sides, floors, tops,
and shelves under 12 in. in width, which
allows me to rip four runs out of a sheet.
In general, I try to keep lengths under
32 in., 48 in. and 64 in., which not only
makes for efficient use of the stock but
also helps me keep the modules to a

manageable size.

Cabinet Design and Construction

m If you are going to be redoing your
kitchen while living in the house,
another “tool” you should consider is a
plastic floor-to-ceiling curtain to keep
dust from migrating throughout the
rest of your home.

m If you will be building the cabinets in
your basement or garage, you must be
able to control the heat and humid-
ity to match that of your home. Other-
wise, the wood will most likely shrink
or expand once it comes into the house,
creating sticky doors and drawers or
perhaps even checking or deforming.

m Before finalizing the layout, be abso-
lutely sure you have the correct dimen-
sions of any appliances that will affect

the measurements of the cabinet-
work. If possible, go to the showroom
and take actual measurements of
the specific appliances that will be in
your kitchen (the manufacturer’s spec
sheets are not always 100% correct).

m Don'’t buy cheap, “weekend do-it-your-
selfer” tools—you’ll end up buying
them twice. Higher priced tools not
only last longer but are generally easier
to adjust, stay adjusted longer,and are
more comfortable in your hand.

m Sharpen hand tools not only during use
but also just before putting them away.
That way, the tools will always be sharp
when you need them.




Optimizing Component Sizing for Sheet Stock Layout

Lengths under 48 in.
allow run to produce
two components.

—_——
I
3 k- ” — - )X
Widths under 24 in.
allow stock to be
I divided in half.
{ {
Q3 ~3lh- [ ~3U/- [ - 315" jx
I
Lengths under 32 in.
allow sheet to produce
three pieces per run.
r l‘ [/ / '/ o }X
UM —31f- | —sia— | —3i/a
Wy -3tk —3i/x - ~3ia— Ix
i 2 { /2 } 3/ { Widths under 12 in.

e -9 |

— 45 - | %

allow sheet to be
divided in four parts.

//'/9 |- 1kt - 1] =i -] 13- R

Lengths under 12 in.
allow eight pieces.

Creation of Large Units from
Smaller Modules—After many years
building cabinets single-handedly, I
have gotten into the habit of construct-
ing units in sizes that one person can
easily lift and maneuver into place. For
example, I rarely make a base unit more
than 36 in. long. Instead, I create a lon-
ger unit by joining two or more modules
together. Depending on the style of cabi-
net, I then either overlay the joined cab-
inets with a single face frame or use a
pilaster molding to hide the seam between
them (see the drawing on p. 27).

Having decided on the layout of

your kitchen and settled on a style of cab-

inetry, there are still many more deci-
sions to make before you can turn from
paperworking to woodworking. Your
next step is to choose the materials and
hardware you’ll use to build the cabinets.
You’ll also soon have to make that often-
excruciating choice about counters:
What surface best suits the aesthetics,
needs, and finances of your kitchen? The
next chapter will help you find answers

to these questions.

Cabinet Assembly
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Materials

ell over twenty years ago while working for a timberframe-home
builder, I was assigned the task of building a bathroom vanity for
a house we had just raised. Since the house was a close reproduc-
tion of a late-17th-century home in Sturbridge Village, Massachu-
setts, the owners wanted to keep the style of the bathroom cabinetry (which didn’t
exist, of course, in the original home) in sync with the rest of the structure. To that
end, the builder handed me a 16-ft.-long plank of perfectly clear pine over 24 in.
wide (logged off the owner’s property), a bag of hand-forged nails, and two pairs of
antique wrought-iron butterfly hinges. “Go to it, young man,” he declared. And with
great trepidation, I did.
As it turned out, this was my first solo cabinet job (little did the builder know!),
and the last job in which the materials totally dictated the style and construction
of the cabinetry. These days, I choose from a wide variety of panel and solid-wood
products and hardware fittings, carefully matching the materials to the functions
they fill and to the style I wish to create.

Sheet Stock

Don’t get me wrong, I have nothing against using single widths of solid boards to
create cabinets. The results are certainly beautiful; and as long as you follow cer-
tain assembly methods, you can generally avoid problems caused by the significant
dimensional instability of wide planks. But it has been more than a score of years
since that bathroom-vanity project, and I'm still waiting to have another 24-in.-wide
board willingly handed over to me.

To make up the wide components of cabinet cases, I now choose from a variety
of sheet stock. If the cabinets are to be stained or finished clear, I use hardwood ply-

wood or fiberboard veneered with a wood that matches the face frame, door, and



A wide variety of sheet stock is
used to make up cabinet case
components.

drawer parts. For paint-grade or laminate-

coated cabinets, I use medium-density
fiberboard (MDF)—a panel made from
highly compressed wood fibers. I make
drawer bottoms, recessed door panels,
cabinet backs, and toekick veneer from
Va-in. sheet stock. Finally, I use high-
density particleboard or fir plywood as
substrates for laminate countertops.
Although I could edge-join solid
wood to create wide panels (and some-
times do for aesthetic reasons), there are
some good reasons not to. The first is
that it is time-consuming to lay out, cut,
join, and flatten solid boards. The sec-
ond is that the resulting panel will inevi-
tably change dimension, and sometimes

even warp, in response to varying envi-

ronmental moisture levels. If drawer
slides, shelf standards, or other hard-
ware fixtures are fastened across a
solid-wood case side, there is a strong
risk that the side will split or the hard-
ware will be thrown out of whack.

To be fair, though, there are also
disadvantages to working with sheet stock
(and certain varieties, such as melamine-
laminated MDF, may be difficult to find
in some areas). The %-in. material is rel-
atively heavy (a sheet of MDF weighs
about 100 Ib.) and awkward to handle in
a small, one-person shop. Because pan-
els can acquire permanent sag if leaned
against a wall, you should always store
them flat on a level surface. As you can

imagine, this doesn’t make for efficient
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Sheet Stock Varijeties

Hardwood plywood m Carcase sides, tops, bottoms (rotary sawn okay)
(veneer core) m Panel doors (use plainsawn; use lumber core for tall panels)
3ain m Base frame (can be used in lieu of 2x4s)
41N,
m Kickboards (removable toekick with leg-leveler hardware)
m Drawer sides and faces
m Counter substrate (scrap strips can be used as first layer or under Corian®)
m Nailers, stretchers
m Recessed panels
m Drawer sides (edge-band exposed edge, unless void free)
‘/2 in.
m Case backs
m Recessed panels
ain m Toekicks (veneered over face edge of base frame)
41N,
m Drawer bottoms
Medium-density fiberboard m Panel doors (rails and stiles also)
m Recessed panels
Uncoated 3/4in. m Drawer sides and faces
(painted)
m Carcase sides, tops, bottoms (seal all edges)
m Toekicks (not recommended unless all edges sealed)
Melamine

(Note that you may not be able to buy this material in small quantities in

: VL
laminated 3/;in. some areas.)

m Case backs

m Recessed panels

Melamine m Toekicks (base-frame veneer)
laminated /s in. m Drawer bottoms

(Note that you may not be able to buy this material in small quantities in
some areas.)

High-density particleboard m Counter substrate

3/4 in.
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use of your valuable floor space. When
working with veneered panels, your saw-
blades must be as sharp as possible and
your machines running with minimal
vibration, or you risk tearing the deli-
cate face veneer. And finally, the fumes
released when cutting many sheet goods
are toxic to breathe—more than a dust
mask is required to filter them. Although
MDF has been the main offender in this
regard, some manufacturers are now
using formaldehyde-free glues, which
substantially reduce the toxicity.

Applications

In the chart on the facing page, I suggest
appropriate uses for a variety of com-
monly available sheet stocks. You’ll note
that I make fine distinctions in grain pat-
terns among the hardwood plywoods.
This distinction is one of aesthetics only.
The plainsawn veneers look very much
like boards joined together to form a
panel. Conversely, rotary-sawn veneer
looks unlike any typical board surface—
you can tell it’s plywood a mile away. The
lumber-core variety of plywood, in which
solid wood rather than thin veneers
composes the inner layers, can be used
interchangeably with veneer core. Lum-
ber core does, however, provide a some-
what more rigid sheet, making it a bet-
ter choice when using a panel to span a
significant distance without support (for
instance, a tall pantry door).

You may be surprised at my sugges-
tion that MDF be used to make up tra-
ditional frame-and-panel doors (as long
as they’re painted). In many ways, it is
a superior choice to solid wood for this
application. Because MDF’s dimensions
and flatness remain stable over time,
the inset panel can be glued to the door
frame. Gluing the panel increases the
door’s strength and eliminates the char-
acteristic rattling and changing mar-

gin line of solid panels (which must be

allowed to float in the frame to prevent
their splitting or warping the door). In
addition, MDF machines as easily and
smoothly as most solid wood—and often
better. The only drawback may be the
relatively heavy weight of MDF doors.

Solid Stock

For all the advantages and versatility of
hardwood-veneered plywood or fiber-
board, there are many cabinet com-
ponents that are best made from solid
stock. These components include face
frames, door rails and stiles, moldings,
light valances, and raised or tongue-
and-groove panels. Making these parts
from solid wood allows you to shape and
expose their edges without having to
deal with unsightly veneer or joint lines.

Another, perhaps more subtle, qual-
ity of solid wood may encourage you to
use it as much as possible: its incompa-
rably beautiful depth of finish. To my
eye, a plywood veneer never seems to
achieve the depth of finish that a piece
of solid wood attains. Last, you may find
that the selection of wood available in
solid stock is far greater than that avail-
able in veneered panels. Going with solid
wood, even if it means making your own
veneered panels for certain case compo-
nents, allows you to create a truly unique
set of cabinets.

When working with solid wood, you
must be prepared to deal with its draw-
backs. Unlike defect-free and inher-
ently stable veneered sheet stocks, a solid
piece of wood often contains defects, not
all of which can be seen. This means that
you not only have to work around the vis-
ible defects but also must try to account
for those you can’t see. For example,
you must always waste at least an inch
at the ends of each board to avoid the
inevitable, but invisible, drying splits.
And because boards with the straightest-
appearing grain patterns might curve

Tips
Materials

n If someone in your family

is mobility impaired, avoid
small knobs, recessed pulls,
and shallow-arched handles.
Larger-size pulls and handles
are generally much easier

to grasp.

m Buy your wood materials

at least 2 weeks to 3 weeks
ahead of time so you can
bring them into your shop
or house and get them
acclimated to the ambient
humidity. This will reduce
the likelihood of shrinkage,
expansion, or warping.

m If anyone in the house-

hold is chemically sensitive,

avoid using melamine prod-
ucts unless they are certified
formaldehyde-free.

= Do not store wood or sheet

stock on a concrete floor.

If you must, lay down felt
paper, plastic sheeting, and
stickers to prevent the
materials from absorbing
moisture from the slab.

m Because much of our stock

is going to be cut into long,
narrow components such as
face frames and door frames,
we can often save a bit of
money by going with a
lower grade of lumber and
laying out the cuts around
the knots.
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when ripped, you must always allow
plenty of material for jointing ripped
components to width. As a result, work-
ing with solid wood produces signifi-
cantly more waste than working with
sheet stock, making it more expensive.
Using solid wood also raises the
ethical question of consuming scarce
resources. To assuage my own concerns
about working with solid stock, I try as
much as possible to use local sources
of wood. Shopping locally gives me the
opportunity to find lumber that has at
least been logged using sustainable-yield
forestry practices. In addition, I try to
cut as much stock from the lower lum-
ber grades as possible. Though there
are many more knots, I find I can lay
out a surprising amount of clear stock in
between them—most components in cab-
inetmaking are relatively short. Finally, I
rarely use exotic woods, though I may be
more tempted now that certain suppliers

buy only from South American coopera-

tives practicing conscientious forestry (see
Resources, on p. 208).

In the chart below, I have listed the
woods that are commonly available, rel-
atively easy to work, stable, and other-
wise suitable for cabinetmaking. Note
that I have grouped some wood spe-
cies together (one grouping even con-
tains both hardwood and softwood types
because of the similarity of their primary
characteristics and applications).

Also be aware that riftsawn or quar-
tersawn stock of any species is more sta-
ble than plainsawn. I have left out many
properties of wood that are of little con-
cern to cabinetmaking, such as compres-
sion and tensile strengths, and so on.

Hardware

If you’re like me and most other wood-
workers I know, hardware fascinates you
as much as beautifully figured wood or

fine hand tools. (In my pre-married days,

Wood Characteristics

Species

Pines

Soft maple
Alder
Poplar

Oaks (red,
white, black)

Vertical-grain
fir

Hard maple
Cherry
Pecan
Hickory
Walnut

Exotics
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Figure and
Coloration

Very little figure

Homogeneous
color

Moderate to
high figure
Varied color

High figure
Rich color

(except for
maple)

High figure
Rich color

Millin T Gluing and
g Stability g
Qualities Fastening
Excellent Excellent Gl
excellent
Fair to good Good Good
ot i1 Good Good
excellent
Poor glue char-
teristi il
Good to Fair to \a/;r?-zertlisels;s (oily
excellent excellent
Good to excel-
lent screwing

Cost

Low (except
for clear pine,
which is high)

Moderate

Moderate to
high

High

Comments

Often used in
paint-grade
work

Red oak is the
most common
kitchen cabinet
wood in
America.

Premier
cabinet woods

Used mostly as
veneers due to
expense, weight,
susceptibility to
movement



Hinge Attributes and Applications

Ease of
Installation

Easy

Surface (screws only)

Butt Requires mortise

Easy
(screws only)

Mortise optional
(except for third
hinge)

Pivot

Easy

Formed (screws only)

Requires 35-mm

European cup cup-hinge hole

my idea of a weekend vacation was to
rummage leisurely through an old hard-
ware store.) It’s likely, then, that one

of the big attractions of building your
own cabinets is your getting to play with
a wide variety of hardware fittings. Any
part of a cabinet that must be swung,
slid, supported, attached, or manipu-
lated in some way is very likely to require
a fitting. In this section I cover the basic
types of fittings I use in case cabinetry.
It’s by no means inclusive of all that is
out there. Information about installing
and adjusting the hardware is presented

in later chapters.

Ease of Closing Cost
Adjustment Mechanism
Low to
No adjustment Requires catch moderate
after installation 9 (hand forged
expensive)

Side-to-side

el LB . Low (solid brass
shimming; up- Requires catch e
and-down adjust- P

ment difficult

Some up-and-

down, side-to- Requires catch Moderate

side adjustment

Difficult Self-closing Moderate
Excellent Moderate (some
(adjusts in Self-closing specialty types
three planes) expensive)

Hinges

When choosing what type of hinge to use
to swing the cabinet doors, you should
consider the following factors: appropri-
ateness to the style of the cabinetry, ease
of installation and adjustment, closing
mechanism (self or catch), and cost. My
ordering of the factors is not arbitrary. I
list style first because it may strictly define
the type of hinge. For example, Early
American pine cabinets beg for surface-
mounted L, H, or butterfly hinges. While
these hinges are easy to install, you must
accept their characteristic drawbacks:
difficulty of adjustment, limited weight
capacity, non-self-closure (a safety issue),

and expense if hand wrought.

Comments

Hinge of choice
for certain style
periods

Avoid unless
necessary for
style period

Nearly invisible
when installed in
mortised door

Most common
face-frame hinge
(though does not
convey a particular
period style)

Totally concealed
hinge (highly rec-
ommended unless
hinge needed to
help define style)
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European Cup Hinges

IF THE APPEARANCE OF THE HINGE is not critical to style, then you
can opt first for ease of installation and adjustment. If a fully concealed
hinge works for your cabinet design, | strongly suggest using European-
type cup hinges (most brands have versions designed for use with
face-frame construction). Although it may be expensive, the cup hinge
has almost everything else going for it. It is the easiest of all hinge
types to install, and it allows for the greatest range of adjustment after
installation. Cup hinges are self-closing (when held within an inch or so
of their closed position) and can support more weight than any other
type of cabinet-door hinge, which means that you might get away with

using a pair of hinges while another hinge type requires three.

designed to mount to the edge of a face frame,
can be used on traditional-style cabinets.

Corner-mounted slides cannot carry the weight of side-mounted

Heavy-duty, full-extension slides can carry up to 125 Ib. slides and aren’t as silky smooth, but they are easier to install
without affecting their smooth, quiet motion. Some than side-mount types. These versions are full-extension and
versions are self-closing. self-closing.
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Drawer Slides

There are many types and variations of
drawer-slide hardware, each filling a spe-
cific styling or application need, but I
confine my choices to just a few types.
Occasionally I use side-mounted, heavy-
duty, full-extension slides on drawers where
loads may exceed 75 1b. (food-produce
bins, for example). These fittings slide
effortlessly on steel ball-bearing runners,

even when loaded to capacity. Unfortu-

nately, however, they are not self-closing.
For most other purposes, I use the con-
siderably less expensive, and easier to
install, European-made corner-mounted
slides. These fittings are rated at medium
duty (up to 75 1b.) and are available in
full and three-quarter extension models.
All are self-closing. “Choosing Types of
Drawer Slides,” below, provides an over-
view of how to select the proper drawer

slide for your application.

Choosing Types of Drawer Slides

CHOOSING THE BEST SLIDE for a drawer is a matter of

answering four questions: What will the slide have to do (how

much weight will it have to bear, how far do you want it to

slide out from the casework, do you want it to self-close), what

do you want it to look like, and what do you want to spend?
As you might expect, in many cases you will have

to settle for a compromise. For example, if you want the

Properties of Slides

drawer to come fully out of the case and carry more than
75 Ib. of canned goods but you don’t want to see the slide
on the side of the drawer because you want to show off its
dovetailed corner, you won'’t find hardware to meet your
criteria—at least not in this writing. The chart at below

should help you narrow down your choices.

Mounting Weight Extension
Type Capacity Range’
. Full to over-
Side Up to 500 Ib. travel
Three quarter
Corner Up to 100 Ib. to full
Center Upto3slb.* Three quarter
Three quarter
Concealed Up to 100 Ib. tofull

Sliding Action

Smooth, some
tugging at stop points

A bit rumbly,
especially the full-
extension variety

Similar to side mount

Silky smooth

* Assumes slide’s length is at least within 1'/2 in. of length of drawer box.
T Overtravel allows the drawer box to pull out slightly past the face frame.

¥ Capacity can be increased by installing a pair of center mounts.

Comments

Slide of choice for heavy-duty applications such
as slide-out shelves. Hardware is blatantly
obvious. Removal of drawer box requires press-
ing tabs inside slides—a greasy residue gets on
your fingers.

Appearance of almond-colored slides is not too
obvious on maple-ply boxes. Easy, mess-free box
removal. Good, economical choice for everyday
kitchen drawers.

Good performance, light-duty choice when
hidden slide is a design parameter. Same box
removal characteristic as side-mount type.

A bit complicated to install; quite pricey, but you
get what you pay for in performance and ease
of removal.
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Determining the Number
of Hinges Per Door

THIS GRAPH PROVIDES A QUICK REFERENCE

for determining how many hinges you should 100"

provide a door relative to its height and weight.

Don’t skimp—in fact, err on the side of overkill. ';: 80"

I've seen doors sag and nearly pull off their 8 60"

cabinets when an insufficient number of hinges z

were used. Also: Don’t forget to account for any 8 ud

additional weight beyond the door itself if it o 20

will be outfitted with storage fixtures. This chart

assumes a standard-thickness cabinet door 2 3 4 5
(5/8 in. to 3/4 in. thick) of any material. HINGES PER DOOR

You can, of course, build your drawer
Adjustable shelf-support hard-
ware can be mounted in shelf
standards (left) orin holes in
the case sides. Note the unusual
design of the pin located fourth
from the top—the protrusion
above the pin’s ledge prevents
the shelf from lifting or sliding.

and slide-out shelf runners from wood,
- eliminating the need for a manufactured
' hardware fitting entirely. If you build the
runners from stable hardwood, mount
them properly and keep them waxed,
they will provide years of trouble-free ser-
vice. What wood runners cannot give you,
however, is the ability to support a drawer
holding over 100 Ib. of produce when
fully extended out of the cabinet—while
still offering a silky-smooth, self-closing
slide action. Throw in ease of installation
and adjustment and you’ll understand
why I use metal drawer-slide hardware
almost exclusively, even when building
kitchen cabinetry for myself.

Shelf Supports

When installing shelving in my cabinets,
I nearly always use some type of adjust-
able shelf-support hardware. Admittedly,
I rarely move a shelf once I've put it into
use, but I've learned the hard way that it’s
best to leave the possibility open. Further-
more, using hardware makes it as easy to
build for adjustable shelving as it is to fix

it permanently into place.
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For most shelving applications, I use
one of a variety of brass, steel, or plastic
pins. Some types are designed to prevent
the shelf from sliding to and fro, which
is an essential safety feature if you live in
earthquake country. To support a shelf,
you insert the pins into holes drilled into
the opposing case sides.

You need only drill parallel rows
of evenly spaced holes in the areas that
will receive shelves. Of course, if you are
faced with drilling four rows of holes in a
floor-to-ceiling pantry unit, that is easier
said than done. In this case, I use shelf
standards. To reduce their visibility while
at the same time increasing shelf capac-
ity, I set the standards into a dadoed
groove. I also use standards in cabinets
whose shelving heights might change rel-
atively often (for example, cabinets for
dry-goods storage). Since the holes for
the pins tend to increase in diameter
with constant usage (resulting in loosely
fitting pins), standards provide a stron-

ger and more durable option.

Specialty Case-Goods Hardware

In recent years, European hardware
manufacturers have made deep inroads
in the supply of fittings to the Ameri-

can cabinetmaking industry. Although
designed originally for use within the
automated 32-mm system of cabinet con-
struction, much of this highly innovative
hardware has trickled down to the home-
shop woodworker. Today, nearly every
mail-order hardware outlet carries a wide
range of European hinge and slide hard-
ware, as well as specialty support and
installation fittings.

In this book, I'll suggest using many
of these fittings in building your own
kitchen cabinets (you may find applica-
tions in case-furniture making as well).
While the use of European-style hard-
ware revises many of the time-honored

ways of constructing cabinets, it does

| .

|

8

Kick boards fasten to adjustable leg levelers with plastic clips. Note the spline
biscuit, which helps keep the corner joint true and secure.

Adjustment cams simplify the task of attaching a drawer face to
a drawer box.
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Incredibly strong case fastenings—Confirmat® screws made by Hafele Co. are shown
here—are quickly predrilled for use with a proprietary fixture and then installed with
a powered screwdriver.

The style of a kitchen cabinet can be greatly influenced by the choice of
knobs and pulls—of which there is a nearly infinite variety to choose from.
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so without sacrificing appearance or
strength—in some cases it adds to both.

Adjustable Leg Levelers—No
more time wasted building and level-
ing base frames! That was the promise
that sold me when first introduced to the
concept of using adjustable plastic feet
in lieu of a wooden support frame. For
the most part, the promise has held true.
Although I still go with a built-up base
frame for many of my traditional kitch-
ens, leg levelers give me a viable alterna-
tive for setting lower base cabinets.

Not only does this hardware save
a significant amount of materials and
labor by eliminating the need to build a
frame but it also reduces numerous has-
sles encountered during installation (see
Chapter 12). I've discovered another
benefit as well: Because the underside
of the base cabinets remains accessible
(note the removable kick board in the
top photo on p. 39), any post installation
of flooring, plumbing or wiring can pro-
ceed unhampered.

Drawer-Face Adjustment Cams—
One of the more frustrating jobs dur-
ing final assembly is attaching the drawer
face to the drawer box. Even the slight-
est amount of misalignment can be
noticed by the observant eye. In frame-
less construction there is even less room
for error, and an uneven margin line
screams for attention. The use of adjust-
ment cams (see the bottom photo on
p- 39) allows you to shift the position of
the drawer face up to %52 in. in any direc-
tion. When cinched down, the adjustment
cams provide an attachment as strong as
my former method of permanently fix-
ing the faces to the boxes with screws.

RTA Fasteners—Another fitting to
come out of the European hardware sys-
tem gives me a radically different option
for assembling the basic components of a
cabinet: ready-to-assemble (RTA) fasten-
ers, also known as knockdown fasteners.



These fittings are a godsend in situations
in which an assembled unit is too large
to bring into the kitchen, since RTAs
allow me to transport the cabinet flat.

A screwdriver is all that is necessary to
assemble the unit. And because RTA fit-
tings need no glue for strength, you can
disassemble the cabinets at any time—
have kitchen, will travel. (Don’t laugh: In
Europe, when people move, they often
take their kitchens with them!)

Knobs and Pulls

As I've already shown in the chart on

p. 6, the style of your cabinets can be
greatly influenced by your choice of han-
dles. Remember, however, that safety
concerns and usage by mobility-impaired
persons could also influence your deci-
sions. For example, a bailed pull is safer
than a pedestal knob if children are
around (they can’t catch or cut them-
selves on it), and it’s much easier to
grasp with arthritic fingers.

You can design a traditional-looking
set of cabinets without knobs or pulls by
profiling the edges of full-overlay doors
and drawer faces to provide pull sur-
faces. Another alternative is to use push
latches. This hardware holds the door
firmly closed, yet springs the door open
when given a slight push.

This kitchen has an amalgam of counter surfaces: a solid resin work counter in the
foreground (for high resistance to staining and scratching), solid maple eating ledges
and capping surfaces (for rich color and warmth where people eat), and a tile range-
side work counter (for its high resistance to heat from hot pans). Each is beautiful and
well serves its intended purpose.

All-wood countertops are beautiful but more
susceptible to dings, scratches, and stains than
most other materials—though they are easily
repairable by scraping, sanding, and reapplying
the finish.The inlay of granite in the island’s
counter provides an excellent surface for roll-
ing out dough and setting hot pans from the
nearby range.

Hardware
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Nothing botches up the look of a
set of cabinets as much as misaligned
or misplaced handles, so take the time

to decide on the most pleasing arrange-

ment. Try using double-stick tape to posi-
tion the hardware temporarily to help you

visualize the overall picture. Finally, be

sure to use an alignment jig to predrill

the attachment screw holes (see p. 122).

Countertops
One of the most important decisions
you must make about your kitchen is

the choice of material for the counter-

tops. Because these surfaces lend a huge

amount of visual impact, must serve a

host of demanding functions and can

be very expensive, give yourself plenty of

time to consider all the options.
In the earliest American kitchens,
counters were often made from wide

slabs of pine. Though the wood burned

Counter-Surface Materials

Material
(example)

Wood
(hard maple)

Plastic laminate
(Formica®)

Solid resin
(Corian)

Paper-resin composite
(Paperstone and Richlite)

Glazed tile

Stone
(granite and marble)

Metal
(stainless steel)
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Scratch Heat Stain
Resistance Resistance Resistance
Good Poor Poor

Poor Poor Good

Heitl Good Excellent

(but doesn’t show)

Fair Poor Fair
Excellent
Excellent Excellent (though grout
may stain)
Excellent
Excellent Excellent (except hot
oil)
Excellent Excellent Excellent

under hot iron pots, stained easily after
food spills, and deteriorated in areas that
trapped water, it served the basic func-
tions of a colonial kitchen well enough.
For those trying to re-create the feel of
this era, these failings only serve to lend
a distinctive and authentic charm.

But for those not willing to live with
such marks of distinction (or not will-
ing to plane them off every few years),
there are now a number of more durable
materials available. These include plas-
tic laminate (which is, for the most part,
melamine resin over kraft paper), solid
surface (cast plastic), glazed tile, stone
(granite and marble; solid or tiles), resin
composites (such as Paperstone), and
stainless steel. The most common choice,
though a bit overrated in durability, is
plastic laminate. It’s the least expen-
sive counter surface and the easiest to

install yourself without special tooling

Presence/Visibility Ease of
of Seams Cleaning
Potentially seam free exceptat | ;.
corners.
Moderate visibility
If surface > 5 ft. x 12 ft.
Low visibility e
If surface >3 ft. x 12 ft. Good
Low visibility
Limited by sheet sized

o Good
Moderate visibility
N/A Excellent
If surface > 5 ft. x g ft. Excellent
Moderate visibility
Low visibility Excellent




or extraordinary skills—possibly easier
than laminating up a solid-wood coun-
ter. In Chapter 13, I’ll show you how to
construct and install a laminate counter.
To install other counter materials, seek
out the advice, if not the services, of a
trained professional.

In the chart below, I have listed
the major attributes of the most popu-
lar counter materials. Carefully balance
your needs for a material’s particular
strengths against your aesthetic sensibili-
ties and budgetary limits. Consider mix-
ing counter surfaces, making the most
out of the virtues of each type of material
for specific work areas. For instance, you
could choose the absolute waterproof-
ness and stain resistance of stainless steel
for the cleanup area, and the superb
heat resistance of tile for the cooktop
area. Choose marble, though extremely

expensive (butincomparable for rolling

Ease of Relative
Repair Cost
Good Low to moderate
Poor Low
Excellent Moderate
Good—small

Moderate

scratches can
be sanded out

Good Low to moderate
Poor High
Good Moderate to high

out dough), for the relatively small coun-
ter in the baking center. The rest of the
counters might then be of laminate in a
color that complements and unifies the
appearance of the other surfaces.

To save money, you could simply lam-
inate the entire counter area and use
movable wood cutting boards in the
food-preparation area and trivets by the
cooktop.

With the choice of materials out of
the way, you’re finally ready to order
materials and to organize the cutting up
of the stock—the last step before get-
ting down to woodworking. In the next
chapter, I'll show you how to develop the
various bills of materials so you can get
your orders in to your suppliers. Then
I'll introduce you to the use of story
poles, on which you’ll define the specific
dimensions of your cabinetry—and from

there develop the master cutlists.

Comments

Adds much character and utility to an early,
traditional-style kitchen

Failings usually outweighed by low cost and
breathtaking variety of colors

Available as combination sink/countertop

Requires periodic application of mineral oil

Use epoxy grout to reduce staining

Superb choice for baking center (rolling dough)

Use only 400 series or better stainless

Countertops
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Bills of Materials
and Cutlists

orking up a bill of materials for wood, hardware, and other supplies
and then developing master cutlists for all the components are the
final bits of paperwork you’ll have to do before woodworking. Anx-
ious as you may be to roll up your sleeves and start cutting up wood,
take your time here. The information you gather must be accurate, and it must be
complete—you are creating a bridge between the dream and the reality of your
kitchen. Once the kitchen is built, this is one bridge you can burn behind you, as

long as you carry everything you need over it.

Making Up the Bills

In the drawing “Scale Plan and Elevations,” on the facing page, I have drawn the
floor plan and elevations of a small L-shaped kitchen. (Refer to pp. 15-19 for infor-
mation about developing working drawings.) From this scale drawing showing the
top, face, and side views of the cabinets, I can work up order bills for the materials I'll
need to build this kitchen: sheet stock, solid stock, hardware and fasteners, and mis-

cellaneous supplies.

Sheet Stock Bill

Along the left-hand side of the sheet stock bill (shown on p. 46), I list all the types

of sheet stock to be used in this sample kitchen. You’ll see that I've called for some
sheet stock to be “A-C” (one good side), while others of the same species and thick-
nesses are to be “A-A” (two good sides). If my local supplier tells me that I cannot get
the A-C, then I'll add these to the A-A count. Also check to see if your supplier car-
ries a “shop-grade” of the sheet stock you need. There will be some defects, but you
will likely be able to work around them and you could save a significant amount of

money. When ordering melamine, the “A” side is a white plastic face, and the “B”
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side is a dull, thin paper. Note that
particleboard should be of a hard indus-
trial grade—“H.D.” (high density).

To determine the amount of square
footage required of each type of sheet,
I measure and multiply the widths and
lengths (rounding up to the nearest
foot) of each component to be made
from this stock and add them up. When-
ever possible, I simplify the count by
multiplying the square footage of similar
components such as case sides, or drawer
bottoms within the same bank of draw-

ers, by their number.

Sheet Stock Bill of Materials

T e | R ome | APPLICATION | SQURRE FT. | ianssor ~  oheed
% MAPLE |ASan ARl CASE come. (47 5
Iy BEQ | casmaman) | biED xo oNEce|  '#8 2
limesamive] A-B | CRSE Gacka | 105 4
3, DKL) LD |counteR susTrate| 2%.5 /

Solid Stock Bill of Materials

SPECIES SQUARE __FOOTAGE LINEAL FOOTAGE
EC! FAce | boor [ORAWER TOTAL || 7 PLE . STOCK
(ano_-rickness) FARMes|FRAMES | Faces | MISC. lap. er* /?p’:gw,:n sioe)| Moloivgs
RED Ofk | 15.0 |17.0 1075|120 |63.0 | 5w | 15 Ry m /8
(/) CORNICE
(Becpopooeg)
MAPLE 3| 1 % IN.
) A4 50 /2' IScoTin 20
3/4 IN.
ng_“"» QS QUMTR 16
Rouno
8% w| Y
¥/vcw 0ES |5% WASTE
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To find the number of sheets nec-
essary to accommodate the sum total of
square footage, I divide the result by 32,
the number of square feet in a 4x8 panel.
I usually round off the result to the next
highest number of sheets (to allow extra
material for saw cuts, and scrap to replace
a miscut piece or two). If you want an
exact accounting of the waste, you can
wait to finalize the sheet count until after
you’ve worked up the graphic layout of
the sheet cuts (see Chapter 5).

Solid Stock Bill

My bill of solid stock (shown at bottom
left) lists the wood needed in two ways:
by square footage and by lineal foot-

age. Under square footage, I list the lum-
ber by species and thickness in a vertical
column, specifying the amount needed
under five headings in a spreadsheet to
the right. I list stock to be ordered by

the lineal foot—my supplier sells drawer
sides and stock moldings by lineal rather
than board footage—in a second spread-
sheet as shown. There is no need to be
more specific about component sizes at
this point, since the master cutlist I will
develop later defines the dimensions and
amounts needed of each component.

To arrive at square-footage figures
for narrow components such as rails and
stiles, I multiply the width of the compo-
nent (using decimal fractions of a foot)
by the total length required throughout
the cabinets. In the bill shown, I arrived
at the face-frame square footage this way:

0.19 (2/s-in. rails) x 16.5 lin. ft. = 3.1 sq. ft.
0.15 (1B/4-in. stiles) x 49.5 lin. ft. = 7.4 sq. ft.
0.10 (1/s-in. rails) x 42.0 lin. ft. = 4.2 sq. ft.

Adding the three results gives me
the total square footage of material con-
sumed by the face frame: 14.7 sq. ft. of
4/4 oak.

To find the total amount of 4/4 oak
that must be ordered, I add this face-



frame square footage to that of any other
components made from this thickness
of stock. Then I add 15 percent to this
amount to allow for waste, and convert
the sum total of square footage to board
footage. In this case, because 4,/4 stock
is 1 in. thick, the board footage equals
square footage. In the case of 6,/4 stock
(1%1n.), I find the board footage by
multiplying the sum total of square
footage by 1.5.

Hardware and Fasteners Bill

To ensure accuracy when taking the
counts of hinges, slides, pulls and leg lev-
elers from the scaled drawing, I mark
these fittings where they appear on the
elevation or plan views (see the drawing
on p. 45). I place a small check next to
the mark as I add them up.

To count shelf-support pins, I mul-
tiply the number of shelves (indicated
by dotted lines on the plans) by four. I
count drawerface adjustment cams by
counting up the drawer faces and mul-
tiplying by two. To find the number of
spline biscuits I'll need for joining the
case sides, I multiply the number used
per joint (5 for base units and 3 for wall
units) by the number of joints present
in the kitchen. Finally, I make a list of all
the special fixtures, such as tilt-out sink
trays, lazy Susans, or slide-out baskets,

being sure to specify sizes.

Bill of Supplies

The bill shown on p. 48 lists the supplies
that I predict I'll consume in the pro-
cess of building, finishing, and installing
the sample kitchen. To avoid having to
stop in the middle of the finishing pro-
cess (which can be disastrous to the out-
come), I always buy more finish material,
filler putty, and caulk than I think I'll
use. My supplier lets me bring back any

unopened containers.

Hardware and Fasteners Bill

ORDER
[TEM TYPE /SIZE NUMBEA QUHNT”—}/ PR\CE
FORMED
HINGES | 3 orpser | Aosvages| Ser |19a
HINGE PLATES N/[A
a3 “FULL EXT 430 E5500V| R pr | 19.83
SLIDES | p2" HREE-GUHIER 230 mssoo | 1o pr. | the
SOCKETS 603720.UH | 10 pr. 78
PULL)/ PoRCELAIN KNOBS 28 2.2l
HANDLg (tlamy | A76244 ALB
LEG BLUM 20 ‘e
LEVE LERS 2
SHELF STANDARDS | NJA
SUPPORTS | pins = aveda | 48 | .09
D - BLUM
DRAWERFACE | 2 235,100 20 .32
FASTEN BISCUITS/DoweLs| *20 BiscuTs 45 i
ERS HAFELE 7«50
RTA FASTENERS| aey, 42,137 {00 A4
SLipE-ouT TOWEL BAR| KV O79 ANO / /5.80
TILT-OUT TRRY-31w | FE SET 31 / 947
FIXTURES
HALF-MOON sLIDE US| FE HM 286G 2 4#8.08

Making Up the Bills
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Bill of Supplies

ITEN SIZE / coLOR QUANTITY
2'a IN. DRYWALL | L8
SCREWS I5/3 iN- " | e
|y o | 8
GLUE YELLOW GLUE | PT
EDGE BANDING N/R
DOOR DRAWER
SCREW COVERCAPS TITUS (WHTE) A DOZ.
P . # 1T |__PAcK
BRADS /WRiLs | # |7 I PACK
FINISH MATERIALs | PENETRATING oiL | GAL.
SANDPAPER. 80-120-180 - 220 / RoLL @
STEEL wool !/ PACK
RAGS o0 ! BAG
CAULK COIORED - CLEAR | TURE @
FILLER PUTTY COLOR : WHITE ORK. | JAR
SHIM sTocK DRY PINE or CEpAR.| | BUNDLE
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Ordering Materials
Because of the amount of material you
need to build a complete set of kitchen
cabinets you have to order some, if not
all, of the stock and hardware items
ahead of time from your local building-
goods supplier and mail-order houses.
When ordering sheet stock be sure
to specify, in addition to species and
thickness, the grade of each face and
the type of core and veneer (see
pp- 30-33). Although “shop grade”
sheets (non-graded because of dam-
age) are considerably cheaper, as I men-
tioned earlier, don’t order them sight
unseen because the defects may be so
extensive that the sheets are largely

unusable.

The only sure way to get high-
quality lumber is to hand-pick your
boards by going through the stacks at
your supplier’s yard. You may even be
able to save some money by finding a
lot of usable boards in cheaper, lower-
graded lumber. Unfortunately, many
yards either forbid customers to go
through the piles, or they charge extra
for this privilege, thereby canceling out
the savings. If you can’t go through the
piles, be sure to order only FAS lum-
ber. This grade guarantees a knot-free
face over about 90 percent of the board,
though it doesn’t guarantee that the
board is free from cup or warp. To
cover your order, then, add at least
15 percent to your estimate to account
for ungraded defects.

Unless you have a planer powerful
and durable enough to surface rough
lumber, you are better off having the
supplier plane the boards for you. If
you do have a planer, tell the supplier to
leave the last %16 in. for you to remove. In
this way you can clean up their job (their
blades are rarely sharp) and bring all the
stock to the exact same thickness.

You can often save money on hard-
ware by ordering full boxes. Hinges and
drawer slides, for example, are usually
offered at a substantial per-unit deduc-
tion when sold in bulk. To take advan-
tage of this, find another person or
two to share in the hardware order. As
an alternative, you may be able to buy
your hardware through a friendly local
woodworking business. Even with their
markup they may be able to give you a
much better price than a lumberyard or

home center can.

Story Poles

When I first started building kitchens, I
spent untold hours with a steel tape mea-
suring the space for which I would be
building and installing the cabinets. The



drawings I brought back from the site
were filled with a jumble of lines, arrows
and notes indicating sizes of walls, posi-
tions of window and door openings, loca-
tions of outlets and plumbing, and a host
of other dimensions and special condi-
tions. These drawings were rich in infor-
mation but short on clarity, and more
than a few misbuilt cabinets never found
a home.

Then an elderly cabinetmaker took
me under his wing and taught me how
to use story poles. Now I return from
the site bearing only a small bundle of
sticks—and the confidence that comes
with having created a full-scale, and
blessedly infallible, rendering of the
kitchen walls.

Transferring Wall Features
to Story Poles
To prepare story poles on which to
record the features of the space that will
contain the sample L-shaped kitchen, I
cut out some straight lengths of %-in. by
1%%1in. pine (or any other light-colored
wood). I make two poles long enough
to span the horizontal runs, and cut a
third to a length just shy of the distance
between the floor and ceiling. If a run of
cabinets in your kitchen is to fit between
two walls, cut out two poles for that run,
each about 1 ft. longer than one half
the span. On site, slide the poles by one
another until they touch the walls, then
nail them together.

I wait to record the features of
the kitchen walls on the poles until all
door, window, plumbing and electri-
cal work has been roughed in and the
drywall hung. In this way, I can be sure
that I know where everything is that
might affect the cabinet layout. When
all is ready, I begin by striking a level
reference line at a comfortable work-
ing height (about 40 in. for me) around
the perimeter of the kitchen. In the

Using a Line-Intersect Laser Level

THE STRAIT-LINE INTERSECT LASER LEVEL is an inexpensive, no-moving-
parts (and no frills) laser-light generator that produces two lines: one
horizontal and one vertical. The lines can be seen in a fairly well lighted
room (though not that well in direct sunlight) and extend up to about

20 ft. away from the tool. To use the laser to establish my level reference
line, I begin by marking a point on the wall where | want the line to be. |
then turn on the laser to the “unlocked” light setting to allow the laser to
self-level (within an 8 degree range). Being very careful not to let the light
beam shine in my eyes, | stick the tool on the wall so that the line intersects
the mark. You read that right: This tool comes with a stack of double-stick
tape for adhering the tool to a vertical surface! Once the light settles
down—a few seconds is all it takes—I then make tick marks every 4-ft. or so
along the wall along the laser line. Then | shut off the laser, remove it from
the wall (the included double-stick tape pulls away easily), and connect the

tick marks with a straightedge.

*‘r . o

An inexpensive,
self-leveling laser
level—held to the
wall with double-stick
o tape—shoots a line
along the surface to
create a reference line.

Story Poles
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Story Poles in Position
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past I used a reservoir-type water level
with good results. These days, laser lev-
els have taken all the guess work (and
maybe some of the fun!) out of the task
entirely. If you don’t want to purchase a
laser level (which are, however, becom-
ing surprisingly affordable) you may be
able to borrow or rent one for the half
day you’ll need it. The sidebar on p. 49
explains how I use an extremely afford-
able, line-generating laser level to estab-
lish the level reference line.

Once the level reference line is in,
I draw plumb lines to the line from all
the utilities and edges of rough open-
ings that I wish to record (see the top left
photo on the facing page). This can be
done with either a bubble level or with a
laser level (if it produces a vertical
plumb line.)

The next step is to transfer the site

measurements I've brought to the refer-

\

Centerline
of window

Haorizontal pole

» B
Dishwasher
A

outlet

End of run—m—mr0-—"="

ence line to the story pole. To do this I
hold the pole firmly to the line (pressing
one end tight against the wall corner)
and then transfer the intersection points
to it. (If the pole is more than about

12 ft., I suggest tacking it in place to

the wall so you don’t have to hold it.) I
make a tick mark at each point with a
fine pen or sharp pencil and note what
the mark indicates. I then use a small
square to extend the mark across the
pole. Before removing the pole from
the wall, I note (by compass direction)
what wall this pole is recording — my
floor-plan drawing indicates which wall
is north. Depending on the situation, I'll
make other marks and notations on the
pole. For example, I marked the center
of the window opening in this example
because the sink is to be centered there
(see the drawing “Story Poles in Posi-
tion,” above).



Using a 30-in. bubble level, | draw plumb lines from the pipes to the
reference lines.

0 s
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H Here I'm transfering the intersection points to the story pole held to the
reference line.

Recording High and Low Points

ﬂ Marking Low Spot of Ceiling !":';9

Set compass to
height of cornice
f/ljmb /pO/e molding and mark
o level. pole at low point
of ceiling.

) (]

Level reference line

Marking High Spot of Floor

Set compass
to height of toe
space and mark
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To develop the vertical dimensions
of the cabinets and to record the height
locations of the wall features, I hold a
story pole plumb between the floor and
ceiling. Note in the drawing on p. 50
that the stick does not touch either—you
cannot depend on these surfaces to be
flat or level. The only way to ensure that
the marks will be consistently accurate
around the room is to reference the ver-
tical story pole to the level reference line.

Checking with a level attached to a
long straightedge, I find the high point
of the floor and the low point of the
ceiling or soffit along the wall. I then
bring the story pole to these places and
mark the high and low points on the
stick as shown in the drawing on p. 51. 1
choose 3% in. for the toe-space height,
which allows me to use 2x4 stock for the

base frame as well as adjustable leg lev-

Cabinet Layout on Story Poles

elers. I get the cornice-height setting

by measuring a sample piece of mold-
ing. As I explain next, you will need this
information to determine the heights of

the cabinets.

Laying Out the Cabinets

on the Poles

The poles now have a story to tell. Every-
thing I need to know about this space is
recorded on them. I can take the story
poles back to my shop and continue to
work with them, defining the exact loca-
tions of the appliances and the sizes and
position of each cabinet module.

Using the floor-plan drawing as a
general outline, I lay out the base cabi-
nets for each wall along their correspond-
ing story poles. I account for appliances
(and their clearance spaces) by referring
to the manufacturer’s specification sheets

(the dealer usually has this information).

@-D

rNor'(h wall

? é DIsH U

WASHER

Ul e

REFRIGERATOR

West wall
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Use the floor plan to lay out
the locations of the cabinets
and appliances along the
horizontal story poles.
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Layout of Face Frame at Corners and Walls

5%, in. B3 drawer

pE—
7T B —

@ i— - - - - = In sample L-shaped kitchen
J layout, make stiles offset
|

drawer at least 2 in. from
corner so open drawer clears
pull of closed drawer.

B2 drawer

! &

Wall
Cabinet

Stile ‘ear’
Overhang face frame at side of cabinet
meeting wall. Rabbet on edge of stile makes
cutting and planing to fit easier.

Tips

Bills of Materials and Cutlists

m Always make extra stock to account for miscuts and m Story poles can be easily renewed to use on another
defects. The rule of thumb in production shops is a gen- project—simply remove the dimension marks with a
erous 15 percent overrun. We can get away with at least block plane and store them on the top shelf of your
one extra piece that is as long as the maximum dimen- lumber rack.
sion called for on our cutlist. m Safety Warning: Never look directly into the beam emit-

m Because the shelf life of finishing materials is limited, ted from a laser level—it can create a permanent blind
it'’s best to return unopened cans to your supplier rather spot in your eye.

than storing them for future use.

Story Poles g3



Sizing Rails and Stiles

Increase side rail dimension
if meeting another face frame
at corner (see “Layout of
Face Frame at Corners and
Walls,” on p. 53).

r \ | 1 in.
| NIB

1ain.

1% in.

1% 1 1% 1%
in. in. in.

40,

14 in,

Typical Sizing for Over-Lay Doors

Note that a portion of the poles shows
the side profile of both a base and a wall
cabinet. I also use the poles to lay out the
depth of these cabinets.

Give special attention to the corners
where base units meet—you must ensure
that any extended drawers clear protrud-
ing handles. Because you have to make
face frames a little wider in this situa-
tion, door and drawer widths are conse-
quently a little narrower than the overall
size of the cabinet would at first indicate.
Where a cabinet meets a wall, extend out
the face frame—called an “ear”—so that
it can later be scribed to fit the surface of
the wall. Toward the opening of the cab-
inet, either overhang the face frames Win.
or more past the case sides (to allow the
use of back sockets for drawer slides) or
make the frames flush (so the slides can
mount directly on the case sides).

Once I've marked the poles with the
positions of the outside dimensions of
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If applying quirk bead,
reduce these dimensions
by the thickness of the
molding.

the base units, I then proceed to lay out
the wall cabinets. I flip the sticks a quar-
ter turn (giving myself a clean surface to
work on), and bring around lines from
any base units that align with the wall
cabinets above them. In this kitchen

(in common with many other cabinet
designs), the wall cabinets are oriented
directly over certain base units.

When I've laid out all the cabinets
on the horizontal poles, I go back over
the layout, double-checking to be sure
that the layout closely approximates that
of my scale plan-view drawings. Some
discrepancies in cabinet sizing and posi-
tioning must be accepted, but because
of its accuracy, the full-scale story-pole
layout takes precedence. Finally, I check
the positions of the utility openings
to be sure that they fall (with room to
spare for cover plates) within the walls

of the appropriate cabinets.



Layout of Cabinets on Vertical Story Pole

i

|
Uﬂ

]

|

|

|l
A4]

Ceiling level
(from low spot)

Top of wall unit
(1 in. above bottom of
cornice)

Bottom line of cornice
Wall-unit (measured from low
case side point of ceiling)

Bottom of wall unit
(measured from 17 in.
O above counter)

Level reference line

A

17-in. Top of counter
open space

! )

- Wl ,? ‘\

0 1 in. Top of base unit
(measured 31 in.
31-in. above bottom mark
case side of base unit)

36 in.
(from high
spot of
floor)

Bottom of base unit
(measured 32 in.
above high spot on floor)

_ L/

3% in.

L
/t j\ Floor level (from high spot)

Actual floor level
at this location (note
use of shim)
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Module Story Stick
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for specific cabinet module
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Hold story stick

to story pole.
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Horizontal Layout

To develop the vertical dimensions
of the cabinets, I lay out a side profile of
the base and wall cabinets along the ver-
tical story pole. Because I have defined
the high point of the floor and the low
point of the ceiling, I can find the cab-
inet side heights by deduction. A base-
cabinet side is the distance between the
underside of the countertop (which I
set at 3472 in. above the high point of
the floor) and the toe-space mark (here

Sample Module Card

3% in. above the floor’s high point). A
wall-cabinet side is the distance from a
predetermined point behind the cor-
nice molding (here 1 in. above the bot-
tom edge of the molding) to the top of
the open space (I generally allow 17 in.
above the counter surface). A floor-to-
ceiling-unit side is the distance from the
top of the wall-cabinet side to the bottom

of a base-unit side.
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Note that although the floor of the
base units and the top of the wall cabi-
nets are shown on the vertical story pole,
the top edge of the cornice molding and
bottom edge of the kick board are not.
As you might remember, the pole was cut
shy of touching either the floor or ceil-

ing of the room.

Creating Master Cutlists

With the site story poles completed,

I have a precise layout of the outside
dimensions of each cabinet module for
this L-shaped kitchen. The pair of hori-
zontal poles gives me the cabinets’ width
and depth, and the vertical pole their
height. But to create master cutlists, I
now need to know the precise dimen-
sions of the components: length of floors
and stretchers or ceilings, face-frame
rails and stiles, drawer faces and doors.
To do this quickly while nearly eliminat-
ing the chance for errors, I make up a
second set of story poles—this time to
represent each cabinet module. (I refer
to these shorterlength poles as “story
sticks,” to distinguish them from the full-
length site story poles.) After laying out
the components on the module story
stick, I go on to make a card for the cab-
inet, drawing a view of its face and listing
the components. I then use these cards
to compile the master cutlists for the

sheet and solid stock.

Creating a Module Story Stick

To make up a story stick for a specific
cabinet module, get out the site story
pole showing the cabinet and hold a
second stick tight againstit. I use a
1Ve-in.-wide strip of %-in. plywood cut an
inch or so longer than the width of the
cabinet. I draw a line down the length of
the stick to divide it into two parts. Along
the edge against the site pole, draw the
outside dimensions of the cabinet, then

develop the layout of the face frame.

Sample Solid Stock Cutlist
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Sample Sheet Stock Cutlist
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On the opposite side of the stick, on the
other side of the line, draw in the side
and partition components. (Check your
sheet stock—don’t assume that %-in.
plywood is really % in. thick.) This split-
stick method allows you to see clearly
how the face frame relates to the sides
and any partitions. (For a more detailed
discussion of laying out the face frames,
see p. 70.)

With the face frame laid out, con-
tinue the story-stick layout by marking
the position of doors and drawer faces
relative to the face frame. Flip the stick
over to lay out height dimensions. Refer
to Chapters 7 and 8 for details on
laying out these components on the

module sticks.

Module Cards

Using the unruled side of a 5x8 index
card, I make up one card for each cab-
inet module. On one half of the card, I
draw in a front view of the cabinet and

a sketch of the face frame. On the other
half, I list the sizes and numbers of all
the components, gleaning the informa-
tion from that module’s story stick (see
the bottom drawing on p. 56). The mark
in the upperleft-hand corner of the
card (here B-4) corresponds to the sym-
bol I've given this cabinet on my original
floor-plan drawing (see p. 45).

Solid Stock Cutlist

To create a solid stock cutlist for this
sample kitchen, I go through the mod-
ule cards, noting all the types and widths
of solid-wood components that are to
go into the cabinets. I then compile this
information as a series of titled columns
and subcolumns. For example, in the
cutlist on p. 57 I've established five col-
umns under face-frame components in
which to list the five widths: 2% in.,
2Vain., 21in., 1% in. and 1% in.



Once the columns are established, 1
go through the module cards again, writ-
ing in the lengths specified for each com-
ponent under the appropriate column
heading. As each becomes listed, I lightly
cross it off on the module card. Instead
of assigning a number to components
listed of the same size—which could eas-
ily be confused with a measurement
number—I make tick marks to the right
of the length dimension. Later, when I
lay out these components on the wood,
I'll make tick marks to the left of the
length dimension as each is accounted
for in the layout. When the tick marks

equalize, I cross off this dimension.

Sheet Stock Cutlist

I develop the sheet stock cutlist in a sim-
ilar fashion, creating a sheet of columns
and subcolumns of components by type
and width, and then listing lengths.
Once this compilation is done, I go one
step farther and make up a graphic rep-
resentation of how the components are
to be cut out of the 4x8 sheets. Doing
this layout work now saves me an enor-
mous amount of time during the cut-
ting process.

To speed up the process, I search
through the columns for the largest com-
ponents and lay them out first, work-
ing my way down to the smallest. I group
together like-sized parts whenever pos-
sible, and arrange them so that my first
cut into the panel can be a full-length
rip, which will lighten the sheet for me as
I continue to process it.

I try always to lay out the highly vis-
ible door and applied side panels with
the figure of the grain in mind, shifting
the cutlines if necessary to take advan-
tage of particular grain patterns. In gen-
eral, I assume that the length of the
components runs with the grain of the

plywood. If, however, a more economical
layout will result from breaking this rule,
I'll do so as long as the panel is not con-
spicuous.

As the components find their
homes on the graphic-panel layouts,

I tick them off on the column listing.
Then I label the components on the lay-
out with their module symbol. I do this
by going through the module cards and
finding an appropriately sized panel

on the graphic layout for the compo-
nent listed on the card. As I assign the
component to its panel on the layout,

I mark it with the module symbol and
then check the component off the card.
This serves as a double-check—when
the tick marks on the column listing
equalize and all the components listed
on the module cards are checked off,

I know that I've accounted for all the
sheet-stock components.

With the solid stock master cutlist
compiled and the sheet stock graphi-
cally laid out, the time has finally come
to make some sawdust. In the next chap-
ter, I'll show you how to lay out the com-
ponents on the stock and then cut the

stock to size.

Creating Master Cutlists
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Cutting Stock
to Size

o ensure that the cabinets go together smoothly and are of the correct

dimensions, you must carefully lay out the components on the stock in

accordance with the master cutlists—and then you must accurately cut

them out. Because solid hardwood stock comes in random widths and
lengths and invariably harbors some defects, it’s necessary to juggle the layout of the
components on each board, avoiding the defects and making the most economical
use of the remaining usable space. The fixed dimensions and absence of defects in
sheet stock however, allow you to lay out the components directly from the graphic
cutsheet you developed earlier (see p. 58).

Once you have committed the stock to a layout of components, the next step is
to cut them out. Because sheet stock is inherently stable in dimension, you can cut
panel components directly to their finished sizes. I suggest using either a tablesaw
or a guided circular saw to do this. Solid stock, which is notorious for taking a curve
when ripped into narrower widths, requires a two-step process: first cutting the com-
ponents to an oversize width and length, and then jointing and recutting them to

their final dimensions.

Sheet Stock Layout and Sizing

Before laying out the components on a sheet, first check both sides of the panel for
any shipping damage (or for defects if it’s shop-grade stock). If necessary, redraw the
layout so bad spots occur in areas that won’t show—most case components (with the
exception of some partitions) are visible from only one side. I generally don’t bother
to transfer the layout from the graphic cutsheet onto the stock, but instead keep the
cutsheet close at hand on a clipboard, referring to it as I make each cut. But if you feel
uncomfortable cutting into expensive sheet stock, go ahead and chalk the layout onto

the sheet. In addition to giving you the security of working with the layout drawn on



Transferring the layout from the graphic cutsheet onto the panel stock reduces the risk of cutting
error—though with experience you will probably be able to skip this step.
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To deal single-handedly with
full-size sheet stock on the
tablesaw, | set the machine up
with roller-type hold-downs

on the rip fence and side and
outfeed supports. Here I'm pulling
the sheet up to the saw from a
stack purposely set less than 8 ft.
away from the front edge of the
tablesaw.

the actual sheet, you get another chance
to double-check your graphic cutsheet.
Remember to add room for saw kerfs as
you transfer the layout.

Ripping to Width
The tool of choice for ripping sheet
stock is a tablesaw outfitted with the fol-
lowing: a blade capable of producing a
splinter-free cut, an accurate and secure
rip fence, hold-downs to keep the stock
riding tight to the fence, and a support
to catch the panel on the outfeed side of
the saw (see the photo below).

Begin the cutting process on each
sheet by ripping out a full-length run of
components. Choose a cutline near the

center of the panel, adding at least ¥4 in.
to the specified width. Make the cut and
then use the sawn edge, which is cleaner
than the factory panel edge, to reference
subsequent rip cuts to their exact width.
Turn the full-length run edge for edge,
set the rip fence to the exact width, and
make the cut.

Instead of a tablesaw, you can use a
shopmade jig (as shown in the top photo
on the facing page) to guide a circular
saw. Support the stock on a pair of shop-
made lifts on which you’ve laid a sacrifi-
cial panel—as you can see in the photo
I use a piece of 1%-in. insulation foam
board laid over some plywood. The bot-

tom of the sawblade cuts harmlessly into
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the foam, while the foam panel provides
support to the cutoffs. Be sure to align
the edge of the guide directly over the
cutline marks and clamp it securely to
the panel before making the cuts.

Crosscutting to Length

Having produced fulllength runs cut to
an exact width, your next step is to cut
the individual components to length.
Again I suggest using the tablesaw, this
time outfitted with a shopmade sliding
crosscut box (see the top drawing on

p. 64), or the circular saw and guide fix-
ture described above. To use the shop-
made tablesaw fixture safely, you must
provide some form of support (either a
table or a roller stand) ahead of the saw
to support the fixture’s weight. Addi-
tional support to the left of the saw is a
good idea as well. I use a fixture (sized
to come level with my tablesaw table)
placed on my jointer table to help sup-
port the crosscut box.

You can also rip sheet stock using a
circular saw and a shopmade guide.
Notice that I've supported the sheet
on a piece of foam board to catch the
offcuts.

| crosscut components to length on the tablesaw using a shopmade sliding crosscut
box. Notice that another shopmade fixture—a stand outfitted with ball rollers and
set on the jointer table—supports the crosscut box where it overhangs the side of the

tablesaw.
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Tablesaw Sliding Crosscut Box

1%-in. X 2V4-in. fence

Initial kerf
cut for aligning
fence

e-in. hardwood
plywood base

3-in. x 3-in. wood Va-in. X ¥a-in.

block covers exit hardwood
Stick-on right-to-left area of sawblade. runners to fit
reading tape (for use miter-gauge
with sliding stop) slots

Marking the Components

Sheet stock graphic cutlist

% MapLe pLy

Check off module symbol
as part is marked and stacked.

Mark module designation
on end edges.

Mark pyramid-orientation
symbol on side edge
(see p. 70).
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Construction Sequence

1. Attach runners to base. Lay runners in miter-
gauge slots, apply double-stick tape, and lay
down base oriented to front edge of tablesaw
table. Lift off and screw runners to base.

2.Slide base in slots; adjust for smooth glide by
scraping edge of runners with cabinet scraper.

3. Run sawblade up into base and slide box to
create kerf in middle 2 ft. to base

4. Orient fences with square to kerf; use one
screw at each end.

5. Test-cut scraps, shift fence with square cut
produced, and add screws to lock in place.

Don’t depend on the factory edge at
the end of the sheet to be square to the
rip cuts. Instead, cut the first component
out slightly oversize and then recut it to
length by measuring over from the cross-
cut, removing the factory edge. On the
tablesaw, you do this by sliding the piece
along the fence of the crosscut box. If
you’re using a circular saw, the method is
a little different. Secure the cutting guide
about /4 in. in from the factory edge and
make a fresh cut square to the side edge;
then measure from here to mark and cut
the exact length of the component.

As you cut the components to
length from the ripped runs, refer to the
graphic cutsheet and mark the module
and function symbols along a side and
an end edge (S for side, Ffor floor, Pfor
partition, etc.), as shown in the draw-
ing at left. I like to use a felt-tip marker
pen because the marks are large and
easy to read even with the panels stacked
in a pile. As you mark each component,
check off the circled module-symbol



mark on the cutsheet. When all the sym-
bols have been checked off, you have
produced all the components that were
intended to come from that sheet.
Collate the panels by module and
set them out of the way against one wall
of the shop. You won’t need to deal with
them again until after you’ve cut out,
milled and assembled all the solid stock
pieces into face frames, doors, and other

components.

Solid Stock Layout and Sizing
Prepare to lay out the components on
the boards by setting up a pair of saw-
horses to support the stock. Take the
time to level the sawhorse’s beams—they
should be parallel so that any twisted
boards will expose themselves by rock-
ing. Such stock must not be used for
door parts or other components that
must be free of twist.

Assuming your supplier gave you
boards slightly oversize plane the boards
to their final thickness dimension (using
freshly sharpened blades to reduce the
amount of sanding you’ll have to do
to eliminate the planer marks). Then
bring the boards one at a time to the
sawhorses and carefully look each one
over. Set them down with the worst face
up so that you can see the defects that
you will have to work around. If a defect
shows only on the bottom side, transfer
its position to the top with a chalk mark.
Inspect the ends of the board for drying
splits; even if you don’t see any make a
habit of “wasting” at least an inch. If the
board rocks when you set it down, chalk
a note on the board that only short or
noncritical components are to be laid
out here.

Now begins the juggling act. Your chal-
lenge is to arrange and group together
the components from the master cutlist

in ways that make the most efficient use

Efficient Board Layouts

PRyt —
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\ ~ ]
Pair stiles to Lay out
match grain around
Waste ends pattern. defects.
at least 1in.

[
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}

Lay out curved board
with short lengths
of components.

¥ﬁ»/—\/

Group lengths.

]

T

>

Waste long lengths first__—/

before cutting lengths.
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Setting Up a Jointer

THE WHOLE IDEA OF HAVING A
MACHINE that joints is to speed the

process of coming up with a board with a

straight edge that sits exactly perpendicular
to its face (or to another angle you can
predict with precision). As you might
suspect, most machines require some setup
to achieve that end (or edge, in this case).
To check to see if your jointer is
producing a straight edge, run two boards at
least 4-ft. to 5-ft. long through the machine
and then hold their edges together against
some backlighting (a big daylight window is
ideal). If the machine has been properly set
up at the factory or your onsite millwright,
you will likely see a hairline of light at the
middle tapering to nothing at either end.
The edges aren’t perfectly straight, of
course—they are slightly concave, which
is exactly what you want if you plan to
edge-join them.The clamping process will
squeeze out the hairline concavity. If you are
looking for dead-straight edges, however,

the solution in most cases is to adjust the

machine's outfeed table so that it sits
precisely even with the top of the cutters at
the top of their cutting arc (the concavity

is a result of the outfeed table being set a
few thousands of an inch below the top of
the arc). If that doesn’t do the trick, your
outfeed table may need to be adjusted with
shims in the gib-ways—you should talk to a
machinist about this.

To check the perpendicularity of the
fence, run a board through the machine—
this time it need only be about a foot long.
Mark the face of the board that was indexed
to the fence, cut the board in half, and then
lay the two pieces with the marked face
against a true straightedge. If the edge was
joined at a perfect 9o degrees, there will
be no gap showing at the joint (check both
sides!). If there is a gap, re-adjust the guide
fence and run more samples until the gap
disappears. Then set and lock the stop on
the fence so you can always return the fence
to this position. Occasionally check samples

to detect any drift in the stop setting.

Checking the Setup

When held up to
B light, a thin sliver of
light (about V64 in.

over 4 ft.) will show

centered at middle
of boards. The ends
should be tight.

Checking Jointed Edge for Concavity

Gap if not 90°

Board joined, cut in half (note same
face indexed to straightedge)

/AN a0

Straightedge

Checking Jointed Edge for Square

o]



of the board while avoiding knots, splits,
and other defects. In general, I lay out the
largest components first, working my way
down to the smallest (though there are sev-
eral exceptions to this rule). Note in the
drawing on p. 65 that the board with a
curved edge is laid out with groupings of
short pieces in order to reduce waste. You
must also be aware of components that are
adjacent to one another in the cabinets,
such as the meeting stiles of a pair of doors
or a pair of drawers in a wide cupboard.
You want to provide these pieces with a
pleasing grain match. Because doors are
the most visible components of your cabi-
nets, and because they must stay flat over a
lifetime of use, reserve your best boards for
their rails and stiles. Finally, whenever pos-
sible, arrange the layout so that the scrap
is offcut in long lengths rather than in less
useful short, wide pieces.

Use a piece of chalk or a lumber
crayon to mark out the pieces on the
stock. Be sure to add %% in. to the length
measurement to account for the cross-
cut kerf and at least %6 in. to the width
to account for ripping and jointing the
edges. As each piece finds a home on
the boards, pencil in a tick mark to the
left of the length callout on the master
cutlist. When the tick marks on the left
equal those on the right, all the pieces
of this width and length have been
accounted for.

Cutting the Components to Size
Begin the cutting process by crosscut-
ting any boards laid out with components
grouped to the same length. On boards
where crosscut groupings don’t allow you
to work this way, rip out full-length runs
to rough width, adding to the ¥6-in.
margin you provided on the layout if

the stock has a strong tendency to curve
as it is ripped. This may, unfortunately,
require you to redo the layout (and to

eat up more stock). Continue in this way,

Orientation of Stock for Jointing

Feed stock against

spin of cutters. Feed direction

——

ST = =1
C /7 |
f Outfeed @ \

Cutter rotates clockwise
(“downhill” along grain).

Infeed

Always joint concave
edge down.

rough-cutting the boards until all the runs
for the project have been cut out.

To make the next step go smoothly,
collate the ripped runs by ordering them
into piles containing similar-length com-
ponents. Then crosscut the components
out of each run to the rough-length lay-
out marks; a circular saw works well for
this task. Again collate the piles, this time
placing similar widths as well as lengths
together. Then bring the piles to the
jointer in preparation for the next step:
jointing an edge. First, however, it might
be a good idea to check to see that your
jointer is producing a true edge. “Set-
ting Up a Jointer,” on the facing page,
explains how to set up your machine
to produce an edge that is straight and
perpendicular.

Always joint the board with the con-
cave side down; otherwise the board
will rock on the bed of the machine and

never achieve a straight edge.

Solid Stock Layout and Sizing
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68 Cutting Stock to Size

As you sight along the edge of each
piece to check for the curve, also note
the grain direction. Because of the rota-
tion of the jointer’s knives, you want to
run the stock through the machine with
the grain going “downhill,” as shown in
the drawing on p. 67. Set the jointer to
plane about %4 in. at a pass and run the
stock through, removing only enough
material to make the edge straight. Stack
the jointed boards so all the flattened
edges face the same way, keeping similar

widths collated together.

To crosscut stock efficiently with my sliding miter saw, | set it up with side tables and
an indexed stop system. (A vacuum hose pulls much of the dust away. )

After jointing all the pieces, bring
the stock to the tablesaw and rip the
components again—this time to Y64 in.
over their final width dimension. Make
sure the rip fence is adjusted parallel to
the blade and that the hold-downs are
set to keep the jointed edge snug to the
fence. After ripping, restack the piles,
bring them back to the jointer, and plane
Y64 in. from the sawn edge (test-plane
a scrap first to ensure that they are the
desired dimension). The boards should
now be perfectly straight and of the spec-
ified width.




Tips
Cutting Stock to Size

m If you aren’t thinking well, then think
SAFETY! If you are tired or distracted
take a break. Even a hand chisel can
cause permanent injury.

m Always, always unplug power tools

before changing their blades, bits,
or belts!

m Never use the “factory edge” of
sheet stock as a finished edge in a
case component. It is rarely true,
straight, or clean.

m Carefully inspect the face of the
sheet stock for defects before laying
out the components. Circle the flaws
with chalk to ensure you avoid these
areas in components where that sur-
face will show.

m If the sled binds, the wood runners
need to be trimmed because they are
rubbing too hard along the sides of the
machined grooves in the saw table.

To find the high spots, rub a crayon
along the edges of the groove and
then slide the sled back and forth a
few times. Remove the sled and lightly
scrape off the crayon residue that
indicates the high spots of the run-
ners. Continue marking and scrap-

Finally, using the shopmade cross-
cut box or a miter saw outfitted with
side support tables and an indexed stop
(see the photo on the facing page), cut
the pieces to their exact length after
first squaring one end. The indexed
stop, set to the appropriate length,
allows you to make multiple cuts with-
out remeasuring. Arrange the pieces in
their final resting place in piles collated
by similar widths and lengths.

ing until the binding disappears—
go easy as you don’t want to overcut
and produce slop in the motion.

m Use a knife to score cutlines in ply-
wood and other veneered material.
This will eliminate the tearout that
inevitably happens where the cutting
blade exits the material (the bottom
of the stock on tablesaws; the top with
circular saws).

m Check your framing square for true by
holding the leg against the edge of a
piece of sheet and then drawing a line
along the tongue. Reverse the leg and
see if the tongue runs parallel to the
line. If it’s true, it will.

u Keep your machine tables clean!
Remove resin and rust buildup with
steel wool and solvent and then apply
a coat of wax to fill the micro-pores
of the steel surface. You will be aston-
ished to feel how much easier and
smoother it becomes to move materi-
als through the blade.

= Wax the base of routers, planes, and
circular-saw tables to reduce resin
buildup and friction.

In the next three chapters, I'll
show you how to mill and assemble
this stock into face frames, doors,
drawers, and slide-out shelves. It’s
best to take care of building these
components now before filling up
your shop with space-eating cases.

Solid Stock Layout and Sizing
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Face Frames

ace frames are an essential feature of most traditional styles of cabinetry.
Though their presence reduces direct access to the interior of the cabi-
nets (up to 20 percent less access compared to contemporary European-
style frameless cabinets), face frames do add considerable strength to a
case and provide another way to join smaller cabinet modules together seamlessly.
In this chapter, I show you how to make the joints and assemble the frames. I
offer you three joinery options: spline biscuit, pocket screws, and Beadlock®
loose-tenons. In the interest of getting your kitchen up and cooking as quickly

as possible, I leave true mortise-and-tenon joinery to the furniture makers.

Laying Out the Frames

Begin by creating a space in your shop to lay out (and later assemble) the face
frames. A clean piece of plywood or particleboard supported flat and level by three
or four 2x4s set across a pair of sawhorses is sufficient. (I use an old solid-core entry
door across a pair of knockdown lifts, as shown in the photo on the facing page and
on p. 132). Locate this work table so you can get at all four sides.

Refer to the 5x8 module cards (see p. 56) to collate sets of frames from the
stacks of solid stock previously cut to width and length. Bundle the pieces together
and write the module symbol on the top board. Then choose one module frame—
start with an easy one—and bring it to the work table. Lay the frame out as shown
on the card for this cabinet, inspecting each board before you set it down. If the
board is bowed slightly, put the curved side up unless you are overruled by an
unsightly defect. Now mark the faces of the parts with portions of a pyramid, as
shown in the drawing on p. 72. With a little practice, you’ll find that this marking

method is quick and foolproof.



To make a sturdy, yet temporary, work table, | surface an old solid-core door with laminate
and support it on knock-down lifts.

Al



To mark the exact location of the
face-frame joints, I use the module story
sticks I introduced you to in Chapter 4.
Note in the drawing at left how I set the
horizontal stick (developed for this cab-

Laying Out the Face-Frame Joints inet module from the site story pole)

against the edge of the rail. I mark the

- N ) position of the mid-stiles directly from

the stick. In a similar fashion, I use the

Portions of pyramid vertical stick to mark the drawer mid-rails

marked on face-frame . . .
n A components indicate along the right-hand end stile. Continu-

/ N location and orientation ing the layout, I use this marked stile to
in frame assembly.

r__;z_ transfer the corresponding marks to the

mid-stile (and the top rail to mark the

>

7 bottom rail). I find this method of layout
almost foolproof—error caused by inac-
Face frame (rough layout) curate measurement against a steel tape
Top rail or rule is virtually eliminated.
\ With the face frame laid out, you
B N ( now have the choice of continuing on to
STie :\:;L Jgﬁ J; mﬂ m.ill and'assemble this frame, or setting it
X L6 10e pnrcalk ”ﬁx {7\ aside while you dry-fit and mark the oth-
\ ers. I opt for the latter, finding it gener-
Face-frame stiles Horizontal story Case sides and ally more efficient to complete a simi-
laid out on this stick for unit B-8 partitions laid out

side of stick on this side lar operation on all portions of a project

before moving on to the next.

Joining the Frames
Woodworking books describe innu-

=
I

S§' — lﬁ merable ways to fasten the end of one
u |~
N iece of wood to the side of another.
Vertical 2 ~k End stile — prec . .
story stick 3 / But in cabinetmaking, where the face
2 frames of one kitchen may require the
ok builder to make 50 or more of these
2 > .. . . -
78 T joints, highly efficient methods of join-

v
A

T

1

ery have evolved, few of which would

A\ } be seen in furniture construction.

Rather than shaping the wood itself,

§§ Right-hand B cabinetmakers insert loose tenons, spline
2 mid-stile > biscuits, or pocket-hole screws across a
3 N simple butt joint. Although there are
J = pros and cons for each of these meth-
E 33 4 ods, all provide ample holding power. If
J you have any doubts, make up samples of
e \1) each of these joints and see for yourself
Mark end stile from Mark mid-stile from what it takes to break them apart.
story stick. layout on end stile.
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A Word about

Single-Dowel Joinery

For many years dowel joinery was widely
used among cabinetmakers for joining
together not only face-frame stock but
also most case components. Using fast-
acting jigs to guide the drill bit, dowel
Jjoinery went relatively quickly. But I per-
sonally found it a bit slower, and more
physically demanding, than either mak-
ing slots for biscuits or drilling pocket
holes for screws. Also, in my experi-
ence, dowel joinery produces the weak-
est joint of the three methods discussed

here. While dowel joints are certainly via-

ble for a face frame, which gains addi-
tional support through its attachment
to a case, I shy away from using dow-
els to join unsupported frames (such as
doors). There simply isn’t enough non-

end-grain gluing surface around a dowel

to make it strong. Over time, as the wood

fibers change shape (especially if they
are subjected to constant strain—as they
would be in a door), these joints tend to

give out.

Beadlock Loose-Tenon Joinery
The Beadlock is relatively new and is
made in a similar fashion to a dowel
joint—that is, with a drill bit guided by a
jig. But unlike a single dowel, the Bead-
lock tenon is essentially five dowels wide
(it resembles a package of five hot dogs)!
In essence, then, this is a loose tenon
joint—and a far stronger joint than that
produced by a pair of dowels. It’s also a

fast and nearly foolproof joint to produce.

To create the “mortise” for the Bead.

lock tenon stock you simply drill a series
of five holes using a specialized jig. After
aligning and firmly clamping the jig to
the centerline of the mortise you wish to
produce, you drill a series of three holes
through the jig’s three guide holes. You
can use a depth stop on the drill bit or
simply wrap a piece of tape around the

Face frames can be joined quickly and efficiently with pocket-hole screws (top), spline
biscuits (middle), or Beadlock tenons (bottom).

Joining the Frames

[ e Traditional mortise
& and tenon

® Loose tenon

Strength # Spline biscuits

#® Pocket screws

Time to Produce

L N

Strength to Production Time Graph
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To drill the sequence of holes to accept the Beadlock tenon, | use the manufacturer’s
proprietary jig to guide the drill. The first step involves drilling three holes. For the
second step you slide the guide plate on the jig over and drill two more holes, which
take out the “bridges” between the first three holes.

74 Face Frames

bit to indicate where to stop. The next
step is to slide the jig’s hole guide over
from position “A” to position “B” and
then drill two more holes—which will
join the three previous holes into a con-
tinuous, albeit fluted, mortise. Which
just happens to be the shape of the Bead-
lock tenon stock. Note that you can pro-
duce your own tenon stock on your
router/shaper using a specialized bit
(see Resources on p. 208).

Troubleshooting the Beadlock
System—Making a mistake when join-
ing frame components with this type of
loose tenon can be devastating. Once
this joint is hammered together it is
nearly impossible to pull apart without
marring the visible face or edge of the
wood. Nip mistakes in the bud by set-
ting up the jig and producing several test
joints in scrap pieces of frame stock to
get familiar with the process. Check for
the following problems and make the
necessary corrections:

Parts won’t come completely
together: The holes are not deep
enough; reset the stop collar on the
drill bit.

Face of joint is not flat: You drilled
the holes at an angle to the face. If you
have this problem consistently, try using a
mirror or a watchful partner to help you
keep the drill at the proper angle. (The
jig’s guide holes are usually enough to
keep the bit aligned, but you may be
overriding them with a poor drilling
technique.)

The tenons don’t match up with the
line of mortise holes: The jig was not set
precisely to the centerline layout marks,
or it was not clamped tightly enough and
thus moved.

The tenon stock is too tight in
holes: The stock probably swelled from
exposure to ambient moisture. (To pre-
vent swelling, keep the Beadlock tenon
material in resealable plastic bags.) If the



tenons fit too tightly, there is no room : : : .. :

for glue and the joint will be weak. Dry
out the stock in an oven set to about Biccut o

o . iner

200 }?’ and check-fitin a tesF hole every Yi-in. plywood table iseuttjone \/j
20 minutes. (Don’t use a microwave— (22in. x 321in.)

tests have shown that wood is weakened \
significantly when dried by microwaves.) )

The fit should be slightly loose, but def- |
P Hold-down

. . a I
will swell the tenon stock tight. Stock UX P~ clamps

Joint falls apart with the tap of a j
hammer: You didn’t use enough glue.

SRRy

s = }

initely not wobbly. The addition of glue

Apply glue to the mortise hole, the
tenon, and the meeting faces of the '

boards using a cotton swab to coat the ﬂ ~ X
inside of the hole evenly.
[ L
Spline-Biscuit Joinery b .
Joining wood with compressed hard- \
wood wafers let into slots is a viable %-in. x 3-in. stops

alternative to mortise-and-tenon join-
ery. When done correctly, a biscuit joint
is about as strong as a similar-size mor-
tise and tenon (and decidedly stronger
than traditional dowel joints). You can
produce a spline-biscuit joint 10 times

faster than you can a mortise-and-tenon

| use a shopmade jig to hold stock for biscuit slotting. Hold-down clamps prevent the
stock from moving as | slot the ends of a rail.
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When slotting into the sides

of the stiles, hand pressure
against the back stop is adequate
to hold the stock in place. Notice
that I'm aligning the centerline
on the machine’s face to the slot
centerline marked on the stock.

76 Face Frames
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joint, and perhaps four times faster than
you can make a Beadlock joint. Spline-
biscuit joinery also provides you with a
great excuse for buying yourself another
nice hand power tool—you’ll need a
biscuit joiner to make the slots.

While each brand of joiner varies
somewhat in the way its cutter is set to
depth and aligned to the layout mark,
each makes the slot by plunging its cut-
ting wheel into the edge of the board.
Familiarize yourself with your machine
by making a number of sample joints.
On my machine (as on many others),
when I slot into the ends of narrow
boards, the pins that keep the machine
from sliding sideways have nothing to
grab on to. To prevent this unwanted
motion, and to make the machine safer
to use, I make up ajig to hold the stock
in place and provide a grip for the pins
(see the drawing on p. 75).

Lay out the joints by indicating on
the face of the frame components where
you wish to slot for the biscuits (mark the
centerlines). Note, however, that since
the slots are 2% in. long (for the largest
#20 biscuits) they will show through the
edges of stock less than 274 in. in width.
If the component is a top or bottom rail,

this isn’t a problem. Just move the cen-

terline so that the slot comes out where
it won’t be visible—at the top or bottom
edge of the frame. To biscuit join nar-
row mid-rails or mid-stiles, use a smaller
biscuit (though even the #0 requires a
2%-in. slot). You can go to Beadlock or
pocket-screw joints for stock less than
276 in. in width.

To cut the slot, hold the stock (out-
side face up) securely to the stop on
the jig. Orient the centerline etched on
the face of the biscuit joiner to the cen-
terline mark you made on the edge or
end of the stock. Keeping the base of the
joiner tight to the jig table, turn on the
machine and plunge the cutting wheel
into the stock.

Go through the slotting of the
face frame piece by piece. Make all the
required slots in one component, set it
back in position, and then go on to mill
another. When done, double-check to be
sure that a slot has been made at each cen-
terline mark before rebundling the parts.

Troubleshooting—Assuming you
have set up your machine to cut the
proper depth of slot for the biscuits
you intend to use and are familiar with
aligning your tool to the centerline
marks, you should have little trouble
making these joints. However, problems
do creep in:

Parts won’t come completely
together: Again, the slots aren’t deep
enough. Check the adjustment on the
machine. Also check to be sure that the
joiner’s inner workings haven’t become
clogged with sawdust preventing full
travel—a common problem with some
machines.

Parts close but won’t come into
alignment at centerline: Either the
layout marks are off (check by dry-
fitting the frame together) or you are
using poor machining technique. You
must index the tool firmly to the stock

throughout the cut. Otherwise it may cut



frame for pocket-screw countersunk holes.

the slot slightly to one side on the first
cut and to the opposite side on the sec-
ond, throwing off the joint.

Biscuits are difficult to insert into
the slots: Unless you keep the wafers
in re-sealable plastic bags, they can take
on moisture from the air and swell. As
with loose tenon stock, use an oven to
bring them back to their original size.
Be aware that adding glue to the bis-
cuits makes them swell quickly, so don’t
wait more than 10 seconds to 15 sec-
onds before inserting them.

Joint falls apart with tap of
hammer: If you look at the biscuits in
the separated joint, you're likely to find
that there is little glue on them. Be sure
to get the glue deeply and evenly distrib-
uted into each slot. A glue bottle with
a nozzle specially designed for biscuit
joinery makes this work go quickly and
surely, although you can get by (albeit
slowly) using a cotton swab.

Pocket-Screw Joinery

Some cabinetmakers may have strong
objections to using screws to hold
together a joint, but I find that screws
work very well. My tests show that they

LY

With the face frame placed outside face down on the table, | mark the butt ends of a

R N S 3

AR L > L

To drill pocket holes in the face-frame stock, | use a proprietary jig to guide the drill bit
into the back of the components at each end.
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are as strong, if not stronger, than loose-
tenon, biscuit, or even classic mortise-
and-tenon joints. Admittedly, though,

I hold them under the same suspicion
as traditional dowel joints, and I don’t
use them in unsupported structures (or
in furniture in general). Because wood
shrinks and expands seasonally, includ-
ing the minute area around each screw
thread, I suspect that these joints have

a strong potential for loosening up over
time. For backup, then, I always glue as
well as screw these joints together. (Even
though one surface is admittedly all end
grain, the large surface area makes for

a relatively effective glue joint.) It also
helps to remember that kitchen cabinets
are not heirloom furniture—in fact, they
typically get replaced about every

15 years to 20 years.

For me, the main advantage of
pocket-screw joinery is its ability to draw
joints together and keep them that
way while the glue dries. This joinery
method, then, completely eliminates the
need to use clamps to hold the assem-
blies together during the construction
process, which gets me around many
clamp-induced alignment problems
and, more important, saves an immense
amount of assembly time.

There is, however, one aspect of
pocket-screw joinery that can take a lit-
tle getting used to: The frames must be
laid out and marked with the outside
face down. You have to dry-fit (and later
assemble) the frame in its mirror image.
Besides marking the locations of the
components, note in the top photo on
p. 77 that I am marking the butt ends of
the components to be joined. Marking
the butt ends shows me where to drill the
pocket holes.

Drill the pockets by using a specially
designed face-frame bit (available from
Kreg® Tool Co.; see Resources on p. 208)
guided at a 22Y6-degree angle into the

wood. The tip of the bit is specially ground
so that it can grab the wood at this severe
angle without slipping. An integral coun-
tersink forms the pocket hole that receives
and buries the screw head. (As I discuss
on p. 81 in assembly procedures, only use
screws designed for this purpose. Unlike
typical self-tapping wood screws, these
have a flat, rather than a cone or “bugle,”
head. Using screws with bugle heads tends
to split out the pocket holes.) I guide the
drill bit into the butt ends of the compo-
nents to be joined with a commercially
made handheld jig (also available—as you
might expect—from Kreg Tool Co.).

Troubleshooting—When making
up your sample joints, look for and cor-
rect these problems:

Screw tip breaks through the outside
face: With the commercial handheld
jig, this problem won’t surface unless
you’re using stock that is too thin for the
design of the jig or screws that are too
long. Check the manufacturer’s recom-
mendations.

Parts drawn out of alignment (faces
not flush) when screws driven home:
Because the screws enter at an angle,
they have a tendency to slide the adjoin-
ing pieces by one another, resulting in a
slight ridge at the joint. You can counter-
act this tendency by clamping the pieces
securely to a table before running in the
screws (or by using a specially designed

Vise-Grip clamp supplied by Kreg).

Assembling the Frames

Once you’ve prepared the joints (mor-
tise holes for Beadlock tenons, slots
for biscuits, or pocket holes for screws)
in all the appropriate locations on the
frame components, you are ready for
the next step: assembling the frames.
The process begins by bringing up one
module’s bundle of parts to the work
table and orienting them according

to the pyramid symbols you made ear-



Upgrading from Pipe to Cablnetmaker S Clamps

PIPE CLAMPS are really poor-man’s cabinetmaker’s
clamps. They work—but they have some short-
comings: In longer lengths, the pipes can bend before
full clamping pressure is reached; the clamp heads are
relatively small (reducing the distribution of clamping
pressure), and those metal heads can mar the wood

if used without padding. When you can afford to
(because they don’t come cheap), you might consider

heads. Bessey® clamps are perfect for both casework
construction and, when used with their optional

support blocks, are equally adept at clamping up door

and face frames. Their only shortcomings relative to threaded coupler) and an annoying tendency for the
pipe clamps are their inability to be easily extended heads to stick along the bar when you are trying to
(pipe clamps with threaded ends can be joined witha  slide them into position for clamping.

lier (remember that pocket-hole join-
ery requires the frame to be assem-
bled outside face down). Double-check
to be sure all joints have been made,
and then count out into a small tub the
number of tenons, wafers, or screws
required. Finally, see that all the tools
you’ll need (framing square, clamps,
soft mallet, drill-driver, glue bottle, rags)
are set on the table. Another clamping
option—a step up from pipe clamps set
on plywood supports—is to use special-
ized case clamps and support blocks.
See the sidebar above for more infor-
mation. From here on the steps vary
according to the type of joinery.

Beadlock or Spline-Biscuit
Assembly

Work from the innermost joints out to the ‘

oo :
When | assemble a face frame with pipe clamps, | use plywood supports to hold

the assembly flat and level. | check the frame for square by measuring from corner
to corner.

four corners. Apply glue to the loose ten-
ons or wafers and to their correspond-
ing holes or slots (and to the meeting sur-
faces of the wood). Slide the fittings in
place (they should fit in with only light

Assembling the Frames
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| sometimes use a
specialized cutting
tool (called a Lion
Trimmer) to cut
and trim small
moldings to size.

In lieu of the Lion
Trimmer, | use a
shopmade shoot-
ing board to trim
the miter cuts to
an exact fit.

linstall quirk-bead
molding to the

inside edges of the @

face frame with
glue and brads.

80 Face Frames

tapping with a rubber mallet), and draw
the pieces of wood together with hand
pressure. Work quickly to keep ahead of
the drying of the glue (if you’re using
common aliphatic resin yellow glue at
room temperature, you have about

20 minutes before surfaces get resistive).

When all the pieces are joined, lift
the assembly from the table, wipe off the
excess glue with a damp rag, and set the
frame across two leveled plywood sup-
port stands. Apply pipe clamps under the
top and bottom rails. Tighten the clamps
just enough to close the joints firmly—a
bead of glue will probably appear. Now,
measuring from corner to corner with
a tape measure, check the frame for
square (the measurements should be
equal). To adjust the frame, back off the
clamps and reset them at a slight angle
in the direction of the long diagonal.
Retightening the clamps acts to shorten
this diagonal, drawing the frame into
square. Apply additional clamps where
necessary to draw and secure other joints
in the frame.

When the glue has dried, unclamp
the frame. If your design calls for a quirk
bead along the edges of the rails and
stiles surrounding door or drawer open-
ings, cut the beading on a miter box and
install this molding now (see the bottom
photo at left). If you have access to a spe-
cialized picture-frame trimmer (called a
Lion Trimmer®), use it—it makes trim-
ming the mitered ends to a perfect fit
go quickly and accurately. Without such
a tool, use your block plane and a shop-
made shooting board to hand-trim the
ends to fit. Use glue and brads (or, better,
a pneumatic tacker) to secure the quirk
bead in place. Be sure that the molding is
set back slightly from the face of the rails
and stiles to protect it from being sanded

during the facejointflushing process.



A plate-mounted clamp from Kreg Tool Co—which | have inlayed into my work
table—secures the face frame components together while I run in the pocket screws.

Pocket-Screw Assembly

With the frame placed outside face
down on the table, begin screwing com-
ponents together at the innermost
joints. Its best if the board that receives
the screws is clamped securely to a flat
surface. I use a specialized Vise-Grip
clamp and mounting plate made by
Kreg to hold the components secure.
If you use the pan-headed, self-tapping
screws designed specifically for pocket-
hole joinery, you generally don’t need
to drill pilot holes before running in
the screws. But don’t forget to coat the
meeting surfaces of the wood with glue
before bringing the pieces together.
Never, by the way, use drywall screws in

the pockets—their cone-shaped heads N\

invariably split the wood when they ‘ ‘ On hardwood, a cabinet scraper makes quick work of flushing the surface of each joint.

| follow up with 180-grit sandpaper on a random-orbit sander.
snug down. P 8 pap

Once all the frame joints have been
screwed together, turn the assembly
over, wipe off excess glue, and check for
square. Make any necessary adjustment
by applied angled clamping pressure
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as described above; remove the clamps
after the glue has set. Again, if called for,
install quirk-bead moldings at this time.

Surfacing the Joints

No matter which method of joinery, you
choose—loose tenons, biscuits, or pocket
screws—it is unlikely that the joints will
come out perfectly flush. More than a
light sanding is almost always necessary
on at least some of the joints.

Don’t start surfacing the joints until
the glue has had a chance to dry thor-
oughly. Wait a minimum of one day,
more during periods of high humidity.
Waiting for the glue to dry is especially
important with loose tenon and spline-
biscuit joinery. Here’s why: The moisture
in the glue is absorbed into the wood,
slightly expanding its thickness. After a
day or so, the moisture leaves the wood,
allowing it to return to its original size.
If you had surfaced the wood across the
joint while it was in a swollen state, the

flush joint you created could regain a

Tips
Face Frames

m In general, plan to remove glue when
it becomes rubbery rather than when
it'’s fresh and wet—otherwise glue
may remain in the pores of the wood
and interfere with the finish.

m If the wood is going to be stained, try
glue that has been infused with dyes
that are detectable under a UV lamp
so you can see and remove every trace
of glue before you apply the stain.

m Use a Lion Trimmer in conjunction
with a hand miter box to produce per-
fectly fitting butt and miter joints
without the noise- and dust caused by
of a power miter box.

ridge, which would make more work to
resurface it flat and could also result in
a noticeably thinner frame around the

area of the joint.

I use one of two different methods
to flush-surface the face of joints: plan-
ing followed by scraping, or belt sand-
ing followed by orbital sanding. If the
wood responds well to planes (it for-
givingly resists tearout when planed
across or against the grain), I choose
the first method. It’s at least as fast and
effective as power sanding and certainly
a lot quieter.

I begin by clamping the frame to
the table, fixing the clamps at least 12 in.
away from the joints to be surfaced. With
a sharp blade installed at a fine setting
in a block or #3 smoothing plane, I make
a series of passes at about a 45-degree
angle to the joint line. I stop as soon as
the ridge disappears and change over to
a freshly burred cabinet scraper, continu-
ing to remove any marks left behind by
the plane. (I skip planing and rely on the

m If the pocket screw holes will show,
you can fill the holes with elliptical-
shaped plugs available from many
woodworking supply sources.

m The stock you choose for making
the quirk-bead must be as clear and
straight-grained as possible—other-
wise you will lose pieces to defects.

m Use pin-head nails in the air gun to
reduce the size of the nail holes that
must be filled.




cabinet scraper alone with woods that
tend to tear out.) A light sanding with
180-grit paper on an orbital or a random-
orbit sander finishes up the job.

To surface the joint with the sander
method, I install an 80-grit belt on a belt
sander and run it carefully across the
joint—as with the plane, at about a
45-degree angle. I avoid bearing down
on the sander because this increases the
rate of wood removal and may rock the
machine out of flat. As soon as the ridge
disappears, I stop the machine and switch
to a finer belt (120 for soft woods; 100 for
hard). This time I run the machine par-
allel to the grain of the rail, crossing over
the joint into the grain of the stile. Then
I reorient the sander 90 degrees to run
it parallel to the grain of the stile, with-
out touching the rail. I stop as soon as
the scratch marks from the 80-grit sand-
ing have been removed. I finish up the
job with a random-orbit sander fitted with
150- and then 180- or 220-grit paper.

After assembling and surfacing each
frame, I use a router to create a slight
chamfer around all the inside edges.
Also rout chamfers on any outside edges
that require them (exposed ends and
bottoms, for example).

Finally, I rout a rabbet into the back
of any stile “ear” that will abut a wall to
make it easier to scribe-cut the frame to
fit. If you wish, you can apply finish to
the frames now, or wait to finish them
with the doors and drawers. (I finish the
frames now, unless I intend to face-screw
them to the cases, which requires filling
the countersunk screw holes with wood
bungs.) Set the completed frames aside
against a wall of the shop, and shield
them from the harsh reality of your shop
behind a scrap of plywood. You won’t be
needing them until you have milled and
assembled the doors and drawers and
put together the cases.

Belt Sanding across

Frame Joint

/ Rail

rd

Stile

— 1

1. 80 grit at 45° angle

J/\_)L

2. 100 or 120 grit across
joint parallel to grain of rail

)

3. 100 or 120 grit
paraltel to grain of stile
(avoid sanding rail)

Surfacing the Joints
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Door
Construction

hoosing what type and style of doors to build is one of the most impor-
tant decisions you’ll make about your set of kitchen cabinets. Doors
largely define the look, quality and overall feel of the cabinetwork.
The sheer volume of their presence (and, of course, their function)
demands that they be seen, touched, and manipulated by everyone who uses
the kitchen.
What this means to you who must build them is that you must first carefully select
a style that goes well with the period of your home and furnishings (see pp. 2-7), and
second you must do a good job of it. In this chapter, I show you how to construct the
two most typical types of traditional cabinet doors: plank and batten and frame and
panel. None of the processes for selecting the stock; milling the pieces; or assem-
bling the frames, panels; or planks is particularly difficult. Just take your time to
understand the procedure, and then proceed slowly and deliberately. Don’t hesitate
to make as many sample cuts and assemblies as you need to feel comfortable with

the process.

Plank-and-Batten Doors
In the earliest kitchens of America (and to this day in cabinetry seeking an authen-
tic country look), cupboard doors were often made by simply hinging a plank onto
the face of the cabinet. If more than one board was necessary to span the opening,
the cabinetmaker would hold them together by applying strips of wood across the
back of the planks. The usual arrangement of the strips was in the form of a Z, the
diagonal strip acting as a brace to keep the door from sagging.

Although I often employ a Z-brace to join planks together, I sometimes use only
the upper and lower horizontal strips. I do this when I wish to reduce the weight of

the door or when the diagonal strip would interfere with the shelving (a potential



problem if the doors are fully recessed
into the face frame). To gain diagonal
strength, I let the strips into a groove
dadoed across the back of the boards. I
explain how to make Z-braces and letin
braces below.

As shown in the drawing at right,
plank and batten doors may be mounted
to the face frames in one of three styles:
full recess, lipped (also known as “half
overlay”), or full overlay. I generally
don’t recommend a full-recess mounting
for plank and batten doors. Because the
wood shrinks and expands significantly
in width from season to season, the mar-
gin of gap between the edge of the door
and the frame constantly changes. In
periods of high humidity the door may
swell enough to rub or even to stick
shut. To hide this wood movement, I
prefer to use a lipped door rather than
a full overlay, so you don’t see the full
thickness of the door from the side.

You must decide on the style and size
of overlay before laying out the cabinet

doors on the module story stick, because

the choice affects the overall size of the

doors.

Selecting and Laying Out
the Planks
Develop the exact dimensions of the cabi-
net doors for each module similarly to the
way you worked up the face-frame dimen-
sions, laying out the components on the
module story stick (see pp. 70-72). In the
drawing “Lipped-Door Layout on Module
Story Stick,” below, I have laid out a door
with a %-in. lip on the sink-module story
stick. Note the simple relationship of the
door to the faceframe layout: The lines
marking the door edge occur % in. to the
outside of the face-frame marks.

When laying out the cutlines of
the planks on the board stock, remem-
ber to add at least 2 in. to their length.
Add enough extra to the width of each
plank so that after joining and assembly
the door is about %4 in. oversize in width.
You’ll cut the door square and to its fin-
ished dimensions after assembly.

As you lay out the stock, check as
usual for defects. Lay out around splits,

Lipped-Door Layout on Module Story Stick
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i (available in softwoods at many lumber-
Types of Plank Joints yards), set up to do this now. I suggest

making the tongue-and-groove joint by
Spline (glued to
right-side plank
only — note gap made from Y4-in. plywood for the tradi-
to left)

=

Chamfered Tongue and Groove

cheating a little and substituting a spline

tional integral tongue, as shown in the
drawing at left. It’s stronger than the lat-
ter and much simpler to mill for. You

need only make a slot in the joining

edges of the planks to receive the spline.
30° or 45°

chamfer You can make the slot with either a dado

blade on the tablesaw or a slotting cut-

ter on a table-mounted router. To avoid

a weak upper lip (a potential problem
if you intend to run a bead along the
Potential weak area edge), locate the bottom of the slot

keep spline close to back .
(keep op ) %6 in. or less up from the back of the

L\ plank. Add the beveled edge using a
30-degree or a 45-degree chamfer router
bit. Alternatively, you can use a special
router bit to create a traditional bead.

As an alternative to the tongue-and-
groove joint, make a shiplap joint by

Beaded Tongue and Groove running the stock by a rabbeting bit.
Although you can hand-hold a router to

Expansion gap
(keeps front tight)

/ﬂ/ Layout of Door on

Plank Stock

Chamfered Ship

loose knots, sapwood, and wild grain.
Note that defects that occur on only one
side of a board can be hidden on the
inside of the door. Cull out boards that

]

have even a slight amount of warp, since

their cumulative effect when assembled i )
Ain. Alin.

renders them unusable.

Milling the Edges Finished width
Begin by cutting out the planks to rough

) ) Lay out finished door dimensions on
length. If the stock is not already milled plank stock so that joints are spaced

with a tongue-and-groove or shiplap joint equally in from sides.
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cut rabbets, it’s faster and safer to use a
table-mounted setup. (My table-mounted
setup is shown in the bottom photo on

p. 89.) Be sure to use hold-downs to
keep the stock tight to the fence and
table. Note in the left drawing on the fac-
ing page that the overlapping rabbet is
slightly wider than the underlying rab-
bet. This design ensures that the face

of the joint stays closed when the door
panel expands or contracts with changes
in humidity. Adjust the width of the
rabbet cuts by moving the table fence.
Adjust the depth of the rabbet by mov-
ing the height of the bit. Make a series of
sample cuts until the shiplap produces a
flush face across the joining boards.

Assembling the Planks and
Installing the Braces

Gather together in bundles the planks
required to make up each door and
bring them up to the work table. Lay out
the planks for a door. I lay out the width
of the door so that the joints are equidis-
tant from the side edges (see the bottom
right drawing on the facing page).

Stop dado 1 in.
in from either end.

Routed dado % in.
wide by Y in. deep.

Inset strip made from
Ya-in. plywood tacked and
glued to bottom side of batten

After squaring the planks for the
door against two stopper strips, | use
blocks and wedges to hold the planks
in place.

Yain.

Yain.

—t

]R% in.

Batten % in. x 1% in. —/

Plank-and-Batten Doors
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Prepare for assembly by fixing two
stopper strips at right angles to each
other close to the edge of the work table.
These strips help you orient the planks
square and even to one another and pro-

vide a stop against which you can secure

the door before attaching the bracing.
In addition, I use blocks and wedges to
hold the door planking in place (see the
photo on p. 87).

Let-in Braces—1If you intend to let
in the top and bottom braces instead of
using a diagonal brace, you must run a
dado across the back of the boards (see
the drawing on p. 87). To do this, first
insert the splines into their grooves, glu-
ing only one side to allow the planks
to shrink and expand around the bat-
tens without splitting. Then wedge the
planks against the stopper strips, out-
side face down. Remember to cut the
edge planks to width so that the joints
are evenly spaced from either edge and
so that the overall width of the door is
about % in. oversize.

Next, set up a router (a plunge
router is ideal for this job) with a %-in.
straight-sided cutting bit with a shank-
mounted pilot bearing. Run the tool
against a guide that you have set to the
desired width of the dado and secured
with screws square to the side stopper
strip. Start and stop the router about
1 in. in from either end—since the braces
don’t run to the edges of the door, you
don’t want the dado to either. Make the
dado to the width and length of the
Vi-in. plywood inset strip that is glued and
screwed to the bottom of the batten (see
the drawing on p. 87). This design allows
the batten to shrink and expand without
revealing the underlying dado.

Z-braces—Installing a Z-brace is
a little simpler. Lay out the planks and
wedge them against the stoppers as
described above. Then cut the top and
bottom battens to length (again 2 in.
shorter than the width of the door) and
install them to their layout marks, spac-
ing the ends in evenly from the edges. I
use only one screw in the center of each
plank, which allows the boards to change
dimension without splitting.



b 5

Now lay out the end cuts for the
diagonal brace by holding the brace in
position (I keep the diagonal about
1 in. in from the ends of the batten)
and marking the long points of the cut.
Find the angle of the cut (which is the
same top and bottom assuming the bat-
tens are installed parallel to each other)
by holding a bevel gauge against the
side of the diagonal and the edge of the
installed batten, as shown in the bottom
photo on the facing page.

Cut the brace to the marks, apply
glue to the ends, and then fasten it in
place to the cross battens with finish
nails. Run in screws where the brace
crosses the middle of a plank. Finally,
install a chamfer bit in your handheld
router and run it around the edges of
the Z-brace.

You can make a more sophisticated
Z-brace by letting the ends of the diago-
nal batten extend into the cross battens,
as shown in the top two photos above.
Make the joint by first cutting the ends

As an alternative to using the standard Z-brace, | extend the ends of the diagonal brace into the
cross battens, producing a shouldered Z-brace.

| cut the rabbet for a lipped door on my tablesaw, using a shopmade featherboard to
keep the door tight to the rip fence.

The shouldered Z-brace installed.
Note the decorative effect of the
buttons inserted into the counter-
sunk screw holes.

Plank-and-Batten Doors 89
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of the diagonal brace to the layout lines,
then lay the brace on the cross battens to
the marks. Trace the outline of the end
cut. Remove the cross battens and cut
the joint to the line with either a band-
saw or jigsaw. Use a chisel to trim the
notches in the cross-braces to fit the ends
of the brace. Reinstall the top brace, set
the diagonal in position, and press the
bottom brace firmly against it as you fas-
ten this brace to the planks. Finally, fas-
ten down the diagonal, again making
sure to run screws only into the center

area of the planks.

Trimming and Shaping the Edges
Before shaping the edges, you must cut
the door to its final dimensions. First cut
it to width following these steps: Plane
one side edge flat and straight; set the
rip fence of your tablesaw to the final
width plus ¥4 in. and rip the door hold-
ing the jointed edge to the fence; then
plane ¥4 in. off the ripped edge to reach
the finished width. Now cut the door to
height: Set the crosscut box on the table-
saw and crosscut one end of the door to
ensure that it’s square to the side edges
(take off only the amount necessary to
square the end); then slide the door over
and crosscut it to final height.

If the door fully overlays the face
frame or is fully recessed, I break the
edges of the planks front and back with
a light chamfer. If the door must lap
the frame, I make a rabbet around the
door’s perimeter with a straight bit fitted
on the table-mounted router. (To pre-
vent fitting and potential sticking prob-
lems should the door sag in the future,
make the rabbet 8 in. wider than the
specified overlap.) Normally, I would
index the inside of the door to the
router-table fence. In this way, if the door
wobbled through the cut, the effect on
the rabbet would be to make it shallower,

not irreparably deeper. But in this case,

the braces get in the way—I have no
choice but to run the door’s outside face
to the fence. To prevent problems, I use
a shopmade featherboard to keep the
door face running tight to the fence (see
the bottom photo on p. 89).

Frame-and-Panel Doors

The most ubiquitous of all cabinet doors,
traditional and otherwise, is the frame-
and-panel door. This method of door
construction, harking back to the Mid-
dle Ages, has more going for it than its
strong aesthetic appeal—it produces a
highly stable and strong structure. The
secret is in the floating panel. Because
the frame is nowhere attached to the
panel, the latter may shrink or expand in
response to environmental changes with-
out affecting the overall size of the door.
(Though the frame components are not
immune to change, the amount of move-
ment across their relatively small width
has little effect on the door size.)

The strength of the door, however,
depends totally on your producing solid
and durable joints between the frame
components. For this reason, shy away
from joints that possess inadequate glue
surfaces, such as traditional dowel or sin-
gle spline-biscuit joints. As I show you in
this section, I use either cope-and-stick
joinery or a variation of spline-biscuit
joinery (doubling the biscuits at each of
the joints). Of course, you may choose to
use the classic mortise-and-tenon joint,
though it’s slow going producing it in
the numbers necessary here. Although
the mortise and tenon may be the stron-
gest joint of all, I feel that the double-
spline joint comes close. A drawback of
spline joinery, however, is that the rails
must be at least 2% in. wide so that the
slot doesn’t protrude along an edge (see
p. 76). These relatively wide rails can
make for a rather heavy looking door.



Style Variations in Frame-and-Panel Doors

Panel Styles and Outside-Edge Profiles

[ s

Rabbeted solid panel

Inside-Edge Profiles

&/ Chamfer

Raised solid panel

Roundover with finger pull

Square corner
(lightly broken with Y-in. roundover)

Tongue-and-groove panel

Cope and stick

Mitered cope and stick

Chamfered

Applied molding

Beaded roundover

[ == ’

Inset panel (Y-in. plywood)

Cope and stick

Applied molding

Frame-and-Panel Doors
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Layout of Door Components on Module Story Stick

Module story stick for wall cabinet \\

X
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Y “TANEL
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DOOR.
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t-D0OR STILE t Oooe.@nt
[ R FANEL ——[—-»Tl

Door lips over ]

face frame % in.

&< Door rail coped

into door stile % in.

By choosing among a number of
types and shapes of components, you
can produce a wide variety of frame-and-
panel doors. You can make the floating
panel from a single plank (edge-joined
from narrower boards if necessary), and
shape the perimeter with either a flat
rabbet or a raised profile, or from a row
of tongue-and-groove planks (with either
a beaded or a chamfered edge joint).

To glue up the boards for a door panel,
| begin by laying the stock across a pair
of plywood lifts and applying glue to
the adjoining edges. Notice that I've
faced the top edge of each lift with a
strip of plastic laminate to avoid stick-
ing problems.

92 Door Construction

Door panel inset
into frame V4 in.

You can also make a flat recessed panel
from Y4-in. hardwood veneer plywood.
You can choose to join the frames
with either a butt or a miter joint, and
then give the frame’s outside edge one
of a wide variety of profiles. The inside
edge of the frame may take the shape
of the sticking (the male portion of the
cope-and-stick joint), or you may make

stopped chamfers or simply round it over.




Another good option is to keep the edges
square and add an applied molding. As

I mentioned back in Chapter 1, each of
these design elements helps influence the
period style of the cabinetry.

Selecting and Laying Out

the Stock

After choosing the type of overlay (full,
half, or full recess), lay out the over-

all height and width of the doors on the
module story sticks (see the drawing on
the facing page). While the length of the
stiles is simply the height of the door, the
length of the rails is found by laying out
the width of the stiles—the rail length

is the distance between the stiles (for
splined butt joints). If the joints are cope
and stick, be sure to add for the tongue
at either end. Also use the story stick to
lay out the overall size of the floating
panel for each door; remember to leave
an Y&-in. gap between the panel edge and
the bottom of the groove along the sides.
(Its not necessary to leave a gap at the
top and bottom as wood doesn’t signifi-
cantly change direction along its length).
Make up a master cutlist for these parts
(see pp. 57-58).

When choosing stock from which to
cut the door’s rails and stiles, look first
for boards with the straightest faces and
grain. Reject stock with bowed or warped
faces, suspicious grain patterns (defini-
tion: You don’t know what the graining
means, but you definitely don’t want to
find out when it’s in a door), and severe
coloration problems. If you have to
accept some curved boards, reserve them
for the shortest components; lay these
out with the concave side to the outside
face of the door.

Also be rather fussy when selecting
panel stock. In addition to avoiding obvi-
ous defects, bows, and warps, try hard
to match grain patterns for those panels

that must be edge-joined. To ensure the

H Next, | clamp across the panel applying just enough pressure to raise a small bead of
glue along each joint. A few raps with a rubber mallet align the edges to one another.

|| Clamped cauls keep the boards aligned at the ends of the panel.

Frame-and-Panel Doors
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Planing and Scraping a Surface

Wedges hold
board
assembly
against stops

1. Use a 9-in. to 12-in. smooth
plane to plane 45° across grain.

[

[7///

L —_—
2. Turn board end for end and
plane 45° across grain in -
opposite direction.

| —

3. Use fine-set smooth plane to
plane with grain (changes with
board).

4. Use cabinet scraper to scrape
off plane marks.
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best grain and color match possible, lay
out the parts for a panel along the same
length of stock. Be sure to add margins
to the cutlist dimensions when setting
down the rough layout of both the panel
and the rail-and-stile stock. Refer back to

Chapter 5 for more hints on stock layout.

Edge-Joining the Floating Panels
After cutting the panel stock to rough
length, joint both edges straight and
square to the face. I often make a final
pass with a hand jointer plane (22 in.

or 24 in.) to clean up any ridges left by
nicked jointer knives or “snipes” made
near the ends of the boards. The boards
should join perfectly with just hand pres-
sure—hold the boards together up to a
backlight to check for gaps.

Gather the boards and lay out the
panels, matching grain patterns as best
as possible. When you’re happy with the
layout, mark across the joints with hatch
marks and get ready to glue the boards
together. Begin by setting the panel
stock across two leveled plywood lifts
and apply glue to each adjoining edge,
as shown in the photo on p. 92. Roll or
brush the glue out to an even film. I
don’t recommend using biscuits or dow-
els across the joint, because they add
little to the strength of the panel (the
ample glue surface of the butting edges
provides more than enough strength)
and, in my experience, contribute little
to the alignment process.

Open up the clamp jaws enough
to accept the panel. Because the pipes
might stain the wood (especially oak)
where the iron is wetted by the glue,
hold the clamps away from the surface
of the stock. Check to be sure the hatch
marks are aligned before sliding the
clamp jaws tight to the panel. Apply just
enough clamping pressure to bring up a
small, even bead of glue along the length
of each joint. If you have to turn the



crank hard to bring the wood together,
something is wrong. Back off the clamps
and check for a wood chip or other for-
eign object stuck between the edges.
Most cabinet-door-size panels
require only three clamps: two across
the panel near the ends and a third
placed between these under the boards
between the lifts. Use a straightedge to
check that the boards form a flat sur-
face; if necessary, back off the clamps
slightly and tap the boards with a rub-
ber mallet to make it so. To ensure that
the boards stay aligned at the ends of the
panel, I often add cauls (hardwood 2x2s
that I've joined flat and true). To prevent
the cauls from sticking to the panel per-
manently, I either apply plastic laminate
to the working surface or add a strip of
waxed paper. Set the assembly aside to
dry. Check the glueline occasionally, and
scrape it off when it gets to a rubber-like

consistency.

Surfacing the Panels
If you were careful to keep the panel
boards even with one another during the
clamping process (and especially if you
took the trouble to use clamping cauls),
you should have very little surfacing to do
to bring the face of the joined panel per-
fectly flat. You have three methods of sur-
facing to choose from: handplaning fol-
lowed by scraping, belt sanding followed
by orbit sanding, and running the pan-
els through a local cabinetshop’s sur-
face sander (followed by handing over
some money). Unless I intend to paint
the cabinets, I prefer the first method;
although it’s perhaps the slowest, it pro-
duces the bestlooking surface. The other
two methods depend on flattening the
wood through abrasion—no matter how
fine the sanding, the surface will always be
duller than that produced by slicing.

To surface a panel by planing and
scraping, follow these steps: First, wedge

the panel against a pair of stops fixed
to the workbench or set it into a pair

of back-to-back clamps (my method

of choice). Next, plane at a 45-degree
angle across the boards with a #4 or
#4Y% smooth plane, then turn the panel
end for end and plane 45-degree in the
opposite direction (see the drawing on
the facing page). Now set the plane to
take a fine cut and run it with the grain
of the wood (note that the grain may
change direction with each board in the
panel). Use a straightedge to monitor
your work.

When you have removed the angled
plane marks and show a flat surface
against the straightedge, switch to a well-
sharpened cabinet scraper. Because the
scraper is not affected by grain direction,
you can pull it in one direction across
the entire panel. When you’ve removed
all plane marks, you’re done. I usually
final-sand the panel with 180-grit paper,
followed by 220-grit paper.

Surfacing with sanding machines
mimics the planing processes in many
respects. Begin with a 60- or 80-grit belt
and run the machine at a 45-degree
angle across the panel, working your way
from one end to the other. Change to
100- or 120-grit paper and then run the
machine lengthwise with the grain, mov-
ing gradually from one side of the panel
to the other. Stop when the diagonal
sanding marks have disappeared. Switch
to a random orbit sander and work your
way from 120- to 220-grit papers. For the
sake of your health, use a sander with a

vacuum attachment.

Shaping the Panels

Having surfaced the panels flat and
smooth, cut them to their finished width
and height (see similar procedures on
p- 90 for final cutting plank doors). If
the panel is to be installed into a door

frame with an arched rail, the end of the

Frame-and-Panel Doors
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Raised Panels on the Tablesaw
/ Rip fence
1 4 5

1. Set blade height and fence; cut shoulder cut
(make cross-grain cuts first).

Y-in. plywood _J
auxiliary fence

Rip fence 1l

Featherboard
H clamped to table
l in front of blade
Il /

14 .
|

2. Attach auxiliary fence (shim if necessary between rip fence
to make perpendicular to table); set angle and height of blade,
placement of fence from blade; cut raised bevel.

Raised bevel

1

Ideal fit: Raised bevel touches front edge of groove when pane!
edge is Vs in. from groove botiom. Repeat Step 2 on scrap
until this is achieved.
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panel must be cut to shape at this time
(see instructions on milling an arched
rail on pp. 100-103).

To form a rabbeted profile, run
the panel through the tablesaw. (If the
panel is arched, set up to rout the rab-
bet on the table-mounted router.) First
cut the kerf into the face of the panel,
using a scrap of stock the same thickness
as the panel to gauge the proper width
and depth of the cut. Then, after set-
ting the fence and blade height to the
test block, run the panel along its edge.
(For safety and accuracy, install a high
auxiliary fence to support the panel for
this on-edge cut.) Be sure that the off-
cut goes to the side of the blade oppo-
site the rip fence; otherwise it might bind
between the blade and fence, shooting
back at you as it is freed from the panel.
Cut across the grain at either end of the
panel first, then cut with the grain. This
sequence prevents tearout at the corners
of the rabbet. Check the fit of the tongue
(created by the rabbet) in a sample of
grooved frame stock.

To create a raised-panel profile, you
have two choices: Either cut the raised
bevel on the tablesaw or run the panel
by a shaping bit installed on a shaper or
table-mounted router. The drawing on
p. 91 shows a sampling of raised panel
field profiles that are commonly avail-
able. The drawing at left shows the setup
and sequence of steps to follow on the
tablesaw. The unique feature of a table-
saw raised panel is its size—few shaper
bits can make such a large (and, as such,
more traditional) profile. Make test cuts
in scrap, and remember always to cut
across the grain first, then with the grain.
Check the fit of the panel in a length of
frame stock.

If you choose to shape the raised
panel on a table-mounted router, install
the cutter on at least a 2%2-hp router

(with its thrust bearings in good shape).



Do not attempt to remove all the profile
in one pass. Instead, set the first cut to
remove only about a third of the waste.
Make two more passes to the finished
size—the tongue should fit freely, but
not loosely, into the grooved door frame.
Testfit sample blocks. Again, follow the
cross-grain-first, with-the-grain-second
cutting sequence to prevent tearout of
the profile at the corners.

After cutting the profile on either
the tablesaw, router, or shaper clean
it up with sandpaper fixed to a block
shaped to the form of the profile. Use
either rubber blocks that adapt to the
shape or carve a softwood or dense foam
block to the mirror image of the profile.
Attach the sandpaper with spray adhe-
sive or double-stick tape. Because a panel
is designed to float freely when installed
in its frame, the place where the panel
touches the inside of the rails or stiles
can shift seasonally. For this reason,
stain and seal the panels before to assem-
bling the door.

Milling the Rails and Stiles

If you intend to use either splined or
cope-and-stick joints to join the cor-
ners of the frame, cut the rails to their
finished length but leave the stiles
long (they will be cut to length when
the assembled door is sized to its final
dimensions). If the joints are to be
mitered, leave both the stiles and rails
about %6 in. long. In all cases, leave the
components at least ¥ in. oversize

in width.

Lay out the stock for each door on
the work table, orienting the concave
faces of any curved components toward
the outside face of the door. Use your
aesthetic sense to help orient the grain.
Notice in the top drawing at right how
changing the grain directions of the
frame and the panel affects the sense of
balance in a door. If a pair of doors has

adjoining stiles, lay out both doors and

Orientation of Graining in Door Components
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Aesthetically unstable grain pattern Balanced, stable graining
® Graining in panel suggests ® Panel stabilized.

upside-down triangle.

e Graining in frame
e Graining in stiles makes them leads eye into door.
appear to lean outward.

e Graining in rails leads eye
away from center of door.

Slotting for Double-Biscuit Joint

Biscuit joiner

Ys-in. hardwood-
plywood shim . X
/ Stock
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1. Support tool on plywood shim and make
first slot.

=

L |

2. Turn stock over on opposite face and make
second slot directly over first.
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To cut stopped slots
along the edge of a
stile, | set up a fence
with adjustable end-
travel stops on my
router table. | begin by
holding the end of the
stile against the first
stop block.

I then swing the board
into the spinning slot-
ting bit,and then run it
by until the leading end
hits the second stop
block.

Finally, | swing the
board away from
the bit.

match the grain. Mark the components
with the pyramid orientation system (see
the drawing on p. 72) and the module
symbol. You are now ready to mill the
joints and inside edges of the frame.

Double-Spline-Biscuit Joinery—
To create a double-spline joint, begin
by following the procedures outlined
in Chapter 6 for face-frame biscuit join-
ery, but with one exception. Rather than
making the first slot with the base of the
biscuit joiner held to the work table, add
a ¥e-in. shim in between. (This spac-
ing works with my Porter-Cable® joiner;
determine the proper shim spacing for
your tool by making up a sample.) Hold-
ing the tool to the centerline mark, run
in the cutter. Next, turn the stock over,
transfer the centerline mark to the new
face, and run the cutter in a second time
(see the bottom drawing on p. 97). Fol-
low the same glue-up and assembly pro-
cess for single-biscuit joinery, except for
the obvious need to add a second wafer
at each joint.

Set up a router with a chamfer or
roundover bit, and shape the inside edge
of the rails and stiles. Be sure to stop the
cuts on the stiles. I like to end a deco-
rative edging about % in. from the butt
joint. On the rails, you can either stop
the edging or let it run full length to butt
against the stiles.

To form a groove to receive the
panel along the inside edges of the
frame, I use a ¥4-in. slotting cutter
installed on a table-mounted router. (I
go down to a %4in. cutter if the panel
is to be made up from hardwood-veneer
plywood, which is invariably slightly
undersize.) If the frames are to be miter-
joined, however, I use a sticking joint,
which provides both an inside decorative
edge shape and a panel groove.

Using hand-pressure hold-downs
to keep the stock tight to the fence and
table, run the rails by the slotting bit



Cope-and-Stick Joints

s | L5

Ogee

Roundover Stepped roundover

. Sticking cut along
Stile edge of stile
Rail

Cope cut on
end of rail

after checking the position and depth
of the slot on scrap stock. Then run the
stiles, with blocks clamped on the fence
to start and stop the groove before they
reach the ends (as shown in the photos
on the facing page). To help align the
blocks, make marks to indicate the loca-
tion of the groove in the adjoining rails,
and run the grooves in the stiles just
clear of this point.

Cope-and-Stick Joinery—You’ll
need either a table-mounted router or
a shaper to cut cope-and-stick profiles
along the edges of the frame stock. I use
a matching set of cutters: one to cut the
groove and decorative profile (the stick-
ing) along the edge of the stiles and
another to cut the tongue and mirror
image of the profile (the cope) into the
ends of the rails. I install the cutters on
a 3-hp plunge router attached to a
dedicated router table (though
mounted under the side extension table

of a tablesaw is a viable option). These

\,

bits are available in a variety of profiles,
but all are designed to create a shallow
mortise-and-tenon joint as a portion of
the cope-and-stick profile.

Familiarize yourself with your cutter
set by making a series of cope-and-stick
joints in scraps of door stock. First cut
the cope into the ends of the wood.

The height adjustment is somewhat
arbitrary—adjust it so that the first

step of the decorative profile is at least
6 in. deep. Don’t overdo it, however,

or you’ll bring the tongue too close to
the back of the frame, making a weak
underside lip in the sticking. Next cut
sticking to match the coped ends, adjust-
ing the height of the sticking cutter until
the meshed joint produces a perfectly
flush face. Don’t hog out too much wood
with these cutters—always take the cuts
in at least three stages to avoid overload-
ing the router or overheating the bit.

When you feel comfortable with the
process, go through the marked and

Frame-and-Panel Doors
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stock past the coping cutter. (photo © Craig Wester)

I run the inside edges of the rail and stile stock by the sticking cutter to cut the groove
and the decorative profile along the edges of the frame stock. Notice that in the inter-
est of safety I'm using push fixtures—not my hands.
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bundled door components and sepa-
rate out all the rails and stiles (unless
the corner joints are to be mitered,

in which case you need only cut the
grooved sticking along the inside edge
of both rails and stiles). Set up the cop-
ing cutter, adjusting the height so a
sample joint meshes perfectly with a
sample of the sticking cut. Then cut
across the ends of all the rails (and any
mid-stiles). Use a shopmade carriage
to guide the stock through the cut (as
shown in the top photo at left).
Double-check to see that you have
made all the required cope cuts and
then switch to the sticking cutter.

Cut scraps until the cope cuts on the
rail ends fit the sticking perfectly and then
run the inside edge of all the rail and stile
stock by the bit. Use hold-downs to keep
the boards tight to the fence and to the
table, and remember to take a series of
successively deeper cuts. When finished,
check to be sure all the frame parts have
been shaped—don’t forget that mid-
stiles must receive sticking on both edges.
Finally, re-collate all the components back
into their respective door sets.

Malling an Arched Rail—If you
wish to create an arched upper rail for
the cabinet doors, the first thing you
have to do is draw the design for the arch
to full scale and make a pattern (unless
you intend to use commercially made
preformed router templates). Design
the arch so that the same pattern will
work for doors of varying widths (aim for
about a 2-in. range).

Use draftsman’s ship’s-curve templates
or aflexible batten to draw the arch on a
sheet of vellum. Work at getting a pleas-
ing curve. When you're satisfied, trace the
design onto a thick sheet of transparent
Mylar® (available at office-supply stores)
with a photographic marker pen.

Be sure to extend out the design an
extra 2 in. to 3 in. Cut the Mylar to the
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‘ To create an arched upper rail for a cabinet door, | begin by tracing H Then, with a jigsaw (or bandsaw), | cut the rail to within about
the outline of the template pattern onto the rail. /gin. of the line.

I then rout to the final shape, running the template against the
bearing at the end of the router bit.

Finally, | remove the template and clean up the cut on an oscillat-
ing stationary belt sander.

|
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Setup for Cutting Sticking in Arched Stock

Round end of bushing to same radius

Follower bushing as bearing on sticking cutter.

Router
fence

Sticking cutter

/Template

Hold template edge
firmly to follower bushing
as stock is run by bit.

Rail

Follower bushing

Template \
Rail |

/ Router fence

Sticking cutter

/

)

i 7
Cross section

line, and you now have a pattern from
which you can lay out a routing and cut-
ting template. Make this template from a
knotfree, straight-grained piece of }-in.
to ¥%-in. thick solid wood or void-free ply-
wood. Trace the outline of the Mylar onto
the face of the stock, cut to the line with
a bandsaw or jigsaw, and then smooth the
arched shape with rasps, files, and a cab-
inet scraper. Be careful to keep the edge
square to the face.

Set the template aside for a moment
and get out all the rail stock to be cut to
an arch. Crosscut the rails to their exact
length and then mill the joints, mak-
ing either a coped cut or a pair of slots
for biscuits. Now center the template on
the rail and trace the pattern, as shown
in the top left photo on p. 101. Using a
bandsaw or jigsaw, cut the rail close to,
but not on, the line—within !4 in. is fine
(top right photo on p. 101). To make
an exact duplicate of the template, set
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up a router with a shank-bearing, flush-
cutting trimmer bit. Use double-stick
tape—I use the heavy-duty “poster tape”
(3M® catalog #109)—to attach the tem-
plate to the rail (middle left photo on
p. 101) and then run the router along
the arched edge (middle right photo
on p. 101). Be sure to keep the shank
bearing tight to the template as the cut-
ter mimics the shape in the rail below. I
clean up the cut edge on an oscillating
sander (bottom photo on p. 101).

With the true shape of the arch
cut into the rail, the next step is to run
either a groove or a sticking profile
along the curved edge. Do not, however,
attempt to run the rail edge freehand by
the router bit! Instead, set up a wood or
Plexiglas® bushing on the router fence
to guide the template (see the drawing
at left). This strategy not only ensures
that the sticking conforms exactly to
the shape of the arched rail but makes
a potentially hazardous operation quite
safe. Note that the bushing performs the
same function as the shank bearing on a
flush-trimming bit. Make the groove or
sticking profile in a series of steps. Don’t
try to make the full depth cut in one
pass or you’ll risk tearing or burning the
wood—not to mention prematurely dull-
ing the bit due to overheating.

To shape a solid panel into an arch,
follow the procedure outlined above
for the rail. You will, however, first need
a new template. You can use the Mylar
pattern already taken from your full-
scale drawing if you modify it by cutting
the arch back to the depth of the rail’s
groove (less %8 in. for clearance). For
example, if the sticking groove is
%8 in. deep, mark a line % in. in along
the arched edge of the Mylar. The pat-
tern now represents the outside of the
panel’s arch. Make a cutting and routing

template by tracing this new arch along



the length of a board. Then proceed as

outlined above.

Assembling the Frames and Panels
With the panels cut to size, stained, and
sealed and with all the milling com-
pleted on the rail and stile components,
it’s time to put the pieces together to cre-
ate a door. Begin by collating the frame
stock and panels into door sets. Dry-fit
the frame around the panel and check
that the joints align properly and that the
panel fits the groove. Check to see that
the height of the door to the outside edge
of the rails—and the width to the out-
side of the stiles—is about %4 in. oversize.
When you’re satisfied with the fit, set up
a pair of lifts on your work table.

Begin assembly by applying glue to
both sides of each of the frame joints
(and, of course, into the slots for bis-
cuits). Don’t overdo the glue, but spread
just enough to obtain a thin, even film
on the adjoining surfaces. Keep the
glue away from the inside corners of the
frame joint, and to be doubly sure that
the panel won’t become attached to the
frame rub some wax on the corners of
the panel. Using your hands and a rub-
ber mallet, press the frame together
around the panel. Center the panel in
the frame. If the panel is too loose and
rattles, you can pin it to the frame with a
pair of %-in. dowels. Locate these pins at
the top and bottom center of the panel
where the panel’s edge inserts into the
frame groove. Drill the pilot hole from
the back of the door, being very careful
not to drill through the face of the door.
Finally, wipe off any excess glue, and set
the assembly across the pair of lifts.

With a butt- or cope-joined frame,
position the clamps parallel to the rails
and exert enough clamping pressure to
just close the joints completely. Be sure

to check the underside face for closure

Nl

After gluing the frame joints and pressing the frame together around the panel, | set
the assembly across a pair of lifts and apply a pair of pipe clamps to draw the joints
tight together. A few taps with a rubber mallet bring the assembly square (as indi-
cated by diagonal measurements).
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Pull Hardware Drilling Jig

Yo-in. Ya-in, x Ya-in.
plywood stops

\\/ o
Drill hole in template V
after marking desired /

inset from stops. A
3% IHS/

J

Hold jig tight to door edge
and end. Drill through pilot
hole into door stile.

ay
%I

I drill the holes for European-style cup hinges with a 35-mm Forstner® bit on my drill
press. Notice that I've set up stops to index the holes in from each end of the door.
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there as well. For a mitered frame, use
a pair of clamps across the width and
length of the frame.

After using a straightedge to assure
yourself that the face of the door is rest-
ing flat, pull diagonal measurements
(from the inside corners of the frame)
to check for square. If necessary, loosen
the clamps a bit and tap the frame into
alignment. Write the time of clamping in
chalk on the door and set it aside to dry.
At temperatures above 65°F, leave the
clamps on for at least one hour (assum-
ing you’re using carpenter’s aliphatic yel-
low glue). After removing the door from
the clamps, surface the frame joints in a
similar fashion to the way you surfaced
the face frames (see p. 82). Be careful
not to mar the raised panels.

Shaping the Outside Edge

Begin the final outside shaping of the
frame by cutting the door to its final
specified size. Joint one side, then set
the rip fence of the tablesaw to width
plus Y64 in. Make the rip cut, then trim
off the %64 in. on the jointer. Place the
crosscut box on the saw table, trim one
end of the door (cutting off only the
amount necessary to square this end to
the side) and then cut the door to exact
height.

If the door is to be half-dinset, run a
rabbet around the edge in a similar fash-
ion to that used to rabbet a panel (see
p- 90). Alternatively, you can make the
rabbet with a router-mounted rabbeting
bit. Create other edge shapes by install-
ing the appropriate bit on the table-
mounted router. To avoid tearout at the
corners, remember to cut first across the
grain (the ends of the door) and then
along the grain. Use hold-downs and cut
the profile in at least two passes (unless
you are creating only a light roundover

or chamfer).



Making a Butt-Hinge Mortise with a Commercial Fixture

IT’S REALLY FUN TO SET a traditional butt = - £ Ve e
hinge in the traditional fashion with a : £

trio of hand tools: a scribing knife, a hand
chisel, and a hand router plane. After a
dozen doors or so, it gets less fun—in fact it
gets downright tedious. That’s when | pull
out my commercial jig and power router
setup. There is still a bit of handwork to
clean up the corners—enough to keep the
fun in it. The sequence of photos shown
here illustrate the five basic steps in using
the Rockler® hinge mortising jig.

Set the back fence to index the width of the
mortise the router will cut on the edge of the
door stile. | check with a combination square
to ensure that | set the fence parallel with
the jig.

Index the jig directly to the length of a sample
butt hinge leaf. Be sure to secure the sliding
plate by tightening down both holddown
screws.

After setting the final cut depth of the shank bear-
ing, using a />-in. straight bit on a piece of scrap, |
clamp the jig to the door with a couple of padded
bar clamps. The door itself is clamped to the wood-
padded front vise of my workbench. | then rout
away the material “in the way of” the mortise,
allowing the shank bearing of the bit to ride
against the edge of the jig plate to perfectly mimic
the butt hinge plate.

Frame-and-Panel Doors

105



106

Predrilling for Hardware
I find it much easier to predrill for knobs
or pulls while the door is flat on the work
table than to wait until the doors are
hung on the cabinets. To locate the pilot
holes for the hardware quickly and accu-
rately, make up a simple drilling jig as
shown in the drawing on p. 104. If pos-
sible, use a drill press to make the jig’s
guide hole (which will ensure that the
hole is square to the face of the jig). To
use the fixture, index the stops on the
jig to the end and edge of the door and
drill away. But be careful here: You must
be sure that you are drilling in the cor-
rect corner of the door. Double-check
the module cards to be sure you have the
correct door in hand and to see to which
side the hinges go.

If you intend to hang the doors with
cup hinges (see pp. 156-158), predrill

the 35-mm cup holes for these now too.
For an accurate and efficient job, use a
commercially made drilling jig and guide
(available from a variety of sources; see
Resources on p. 208), or set up a drill
press with a back fence and a pair of end
stops to index the hole to the edge and
end of the door (see the photo on p. 104).
Test your setup by drilling sample holes
in a scrap length of stile. Check the over-
lay after temporarily installing a pair of
hinges to this test stile. Before drilling
the real thing, be sure to lock down the
depth stop on the drilling jig or drill-
press quill—it’s not much fun to drill a
35-mm hole through the outside face of
an assembled door.

To prepare full-recess doors to
receive butt hinges, I use a router with a
shopmade cutting template to make the

mortise. You can also use a commercial

door edge by pressing them against a stick. | use a self-centering Vix bit to drill the
pilot holes for their attachment screws.

Door Construction




Tips
Door Construction

m If the boards tend to slip during the clamp-up, try this:
Tap a brad into the edge of one board toward either
end, snip off the head and then draw the boards back
together.

m To make the production of the cope cuts more efficient,
you could rout the cope in a wide board and then rip
it into the desired widths. This trick also eliminates
the tearout that often occurs at the following edge of
the stock.

m Do a milk run of the clamp up so that you have all the
clamps you need at hand—avoiding having to run franti-
cally around the shop scrounging up more clamps.

m Be sure you are setting the clamps perpendicular to the
joined edge of the boards. If they are at an angle—even
slightly—they will tend to shift the boards sideways as
you apply force.

m One of the most important things you should do before
sharpening a chisel or plane iron is to flatten the back of

m Don't over glue the mating surfaces—doing so not only
makes more of a mess to clean up but it makes the parts
more slippery and harder to keep in alignment during
the clamping process.

m Allow a glued-up panel to sit overnight before surface
planing it (either by hand or machine). Otherwise, you
stand a good chance of having to resurface it to remove
the wood that continued to swell along either side of
the glue line.

m If you are going to use the solid-brass screws that came
with the brass hardware, be sure not only to drill pilot
holes for the screws but also to run in a steel screw of the
same size to precut the threads. This prevents the annoy-
ing habit of brass screws from breaking during installation.

m If you have to remove a broken screw head, the best way
is to use a specialized screw-removal tool (see Resources
on p.208). Once you have the screw shank out, fill the
hole with wood or epoxy mixed with microballoons and
then redrill and rethread the pilot hole for the screw.

the blade—otherwise you will never be able to get the

bevel truly sharp. A quick way to do this is to hone the
back on a series of sandpaper strips (120, 150,180, 220,
320) adhered to the face of a piece of plate glass.

jig as shown in “Rockler Butt-hinge Mor-
tising Fixture” on p. 105. A special mor-
tise bit, equipped with a shank bearing
to ride against a template, cuts the mor-
tise into the door edge. I make the mor-
tise almost deep enough to contain both
leaves of the hinge. In this way I don’t
have to make a mortise in the edge of
the face frame. I set the depth of the cut
to allow %2 in. of the hinge leaf to show,
which defines the gap between the edge
of the door and the face frame. Since the
corners of the mortise are rounded, I use
a specialized corner chisel to outline the
cut, then follow up with a dovetail chisel.
Predrill for formed hinges by hold-
ing them in position on the back face of
the door. I use a combination square set

to the inset I desire to index the posi-

tion of the hinge. Install a Vix® bit (a
self-centering pilot-hole drilling bit) in
your drill motor and predrill all three
attachment holes.

At this point, you might choose to
finish the doors, though you can wait
until you've assembled the drawers.
Although this procedure violates my
general rule of grouping all similar pro-
cesses together (since the cases and cer-
tain other components will be finished
later), applying the finish now serves to
protect the doors from handling stains
and breaks up a potentially overwhelm-
ing process into manageable segments.
For information on finishes and finish-

ing technique, see Chapter 10.

Predrilling for Hardware

107



Materials............... 110

Layout and
Dimensioning........... m
Determining Face-Front

and Drawer-Box
Dimensions............... m
Cutlists and Stock Layout .. 112
Sizing the Components. ... 114

Drawer-Box Joinery...... 14
Lock-Rabbet Joint.......... 16
Spine-Biscuit Joint......... 18

Machine-Cut Dovetails ....119
Assembling the Box .... 120

Attaching the Face
Front to the Box......... 122

Drawer
Construction

fter the cabinet doors, the next most important element of any kitchen

is the drawers. The combination of a well-made face front and an

appropriate choice of hardware contributes greatly to the look and

feel of a kitchen. Indeed, for most cooks, the more drawers the better—
beyond styling, drawers organize and bring stored items within easy reach. In my
own kitchen, the entire run of base cabinets is made up of banks of drawers—I
couldn’t think of any reason to have a box with doors on it.

Although a kitchen drawer is essentially nothing more than a box within a box,
much is demanded of it. According to industry standards, a typical “medium-duty”
drawer must support a surprising amount of weight: 100 Ib. of static load exerted on
the face end of the drawer when fully extended (you’ll understand the need for this
if you picture a 10-year-old turning a bank of drawers into a ladder to get to a cookie
jar) and 75 1b. of dynamic load (the drawer must be able to run smoothly in and out
at least 100,000 times carrying this amount of weight). Not only must the drawer
support these weight loads without complaint but it must also be easy to adjust for
smooth running and for proper alignment of the face front.

Other desirable features are kitchen drawers that self-close when held within a
few inches of the cabinet face. The drawers should extend well out of the cabinets—
either fully or within 4 in. to 6 in. of the back. And, of course, there should be a pos-
itive stop to prevent the drawers from coming all the way out, but the stop must not
make it difficult to remove the drawer from the cabinet for cleaning.

To meet these tough standards, I build kitchen-cabinet drawers almost exclu-
sively out of hardwood plywood or solid stock and join the corners of the box with
either slot biscuits, a lock rabbet, or router-made dovetails. I place the four-sided

drawer box on high-quality metal runners and bolt (rather than screw) a “false”



and quirk-beaded face frames. With the solid-wood countertop,
pilaster moldings, and molded base, this is a piece of furniture
with a case cabinet heart!

I like to build kitchen-cabinet drawers out of hardwood
plywood, joining the corners with a lock rabbet and using
European-type corner-mounted slides.
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Story-Stick Layout of Drawer Box and Face
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face front to it with fittings that allow a
full range of adjustment. In this way, I'm
assured of having trouble-free drawers
for the life of the cabinets.

Materials
Before describing the materials with
which I make drawers for traditional-style
cabinetry, I think it might be instructive
to tell you of some materials that I don’t
use. I never, for example, use fir ply-
wood or melamine-covered fiberboard
for the boxes. Although these sheet
stocks are in common use in produc-
tion cabinetwork, I feel that their appear-
ance cheapens the quality of the cabi-
nets. I also avoid unidirectional plywood.
Though popular because all the veneers
run with the length of the panel (mean-
ing that no end grain shows along the
top edge of the drawer box), there are a
couple of drawbacks: The material pro-
duces relatively weak joints (unless dove-
tailed); and it is commonly available only
in lauan “mahogany,” a wood that I feel
does not blend well with most traditional
American cabinet designs. Aesthetics also
steers me away from using either formed
plastic or metal combination slide and
side components. Although these fixtures
make fast work of drawer construction—
and meet all the demanding functional
requirements—I feel they look quite out
of place in a traditional design.

What I do use to build drawer
boxes is Y%-in.-thick oak-, ash-, or maple-
veneered plywood (I edge-band the
exposed top edge), or ¥-in. to Y4in.
solid wood. For the bottom panel, I
almost invariable use Y4-in. maple ply-
wood. For runners, I choose from a vari-
ety of European-made corner-mounted
metal slides with nylon roller bearings.
These slides are available in three duty
ratings, slide out to full or three-quarter
extension, and are self-closing and easy
to install. If I need full-extension heavy-



duty slides (100 Ib. or more static load), I

use a side-mounted slide (see p. 37).

Layout and Dimensioning
Before going to the module story sticks
to work up the sizes of the drawer com-
ponents, you must first decide on three
things: the style of overlay or recess, the
type of runner hardware, and the kind
of joint you’ll use to make the box. All

three factors affect the dimensions of

Determining Face-Front and
Drawer-Box Dimensions

Begin the drawer layout by dimensioning
the drawer face. On the module’s story
stick, lay out the face in relationship to
the face frame both horizontally and ver-
tically (see the drawing on the facing
page). Account for the overlap of full or
partial overlays and for the gap between
the face and frame if the drawer is full

recess. Measure and record the size of

the drawer box.

the face on the module card.

Proportioning Drawer Heights

HOW DO YOU GET FOUR DRAWERS of different

face height sizes to play well together when placed

in a stack? The answer is to use some form of
proportioning system to determine those heights—
and there are three classical systems to choose from:
arithmetic progression, geometric progression, and
the Fibonacci series. The drawing below illustrates
how these systems work. Before choosing one for your

Classical Proportioning Systems

stack of drawers, however, | strongly suggest drawing
them out full scale and then standing back and seeing
what looks good to your eye—and remember that
you are usually looking down at banks of drawers, so
don’t hang up the drawing at eye level. Of course, you
need also consider what’s going to be going in these
drawers so that they are sized for functional reasons
as well!

ctconstary) e e 1 4 [
::‘  (A=B)
cx1 ] B °
c ° .
X
cx2 0 c 0 (A+B=C)
c °
2x
. cx4 o D o (C+B=D)
3x o
Arithmetic Geometric Fibonacci Series
C,C+X C+2x c+3x ¢ multiplied by ratio Each step (after the first
(Here: 1, 2, 4) two) is the sum of the

preceding two steps.

Layout and Dimensioning
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Subtraction Factors for Sizing Components

fee——————— QOverall width (W) ————=

I Y& in
S
!
!
!
|
!
Bottom ]
Overall panel |1 %in.
length (L) I
Y-in. side
%-in. end \/
Y b ——LT Y% in
Top view of drawer box with lock-rabbet joint
Factors

Length of side = overall length (L) - 5 in. - 8 in. = L - Y4 in.

Length of end = overall width (W)

Bottom panel:

Width =W -"%in. - % in. - % in. (clearance) = W — 1% in.

Length=L-"%in.— %in.—%in.=L-1%in.
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Now go on to determine the overall
width, depth, and height of the drawer
box. If you are using standard European-
type corner-mounted runners, allow
Yo-in. clearance to either side of the box,
and make the box at least %8 in. lower in
height than the frame opening. Check
the clearance specifications supplied by
the manufacturer for other types of slide
hardware.

To determine drawer depth, mea-
sure the distance between the outside
face of the face frame and the inside
of the cabinet’s back panel. Subtract

the amount of recess % in. for lipped
recess; 7 in. for full) and an additional
% in. to allow clearance for the rear run-
ner socket. Note that where partitions
or sides come flush to the side edge of

a stile, rear sockets are not necessary
because the guide rails attach directly to
the case side. But still subtract % in. from
the depth—you may someday wish to
snake a wire through the back of a cabi-
net. Record the box dimensions on the

module card.

Cutlists and Stock Layout

Having determined the overall dimen-
sions of the drawer box and face fronts,
the next step is to develop a cutlist of
components. The faces are easy: Go
through the module cards and list

the lengths under columns specifying
stock widths (see p. 57). The drawer-
box parts, however, require a little more
development.

To determine the lengths of box sides
and ends (as well as the size of the bottom
panel), you must first decide what thick-
ness of stock and which joints you intend
to use. I employ the fail-safe method of
drawing a sample box to full scale and
then measuring the resulting dimensions
of the components (you can go the whole
nine yards and build a sample box if you
feel you need the experience anyway).
My drawing provides me with subtraction
factors. I need only subtract these factors
from the overall size of the boxes listed
on the module cards to come up with
component dimensions (see the drawing
atleft). I compile the results in a cutlist,
again listing lengths under columns speci-
fying stock widths.

Lay out the drawer components
on the stock following the techniques
described in Chapter 5. If you intend to
apply a solid-wood edging (instead of
a thin, iron-on veneer) to plywood box

components, remember to subtract from



the overall height of the sides to account
for that edging. Also remember always

to lay out the sheet stock with the widest
runs first. Any waste areas may then be
used to make up narrower components.
When puzzling out the bottom panels,
try to arrange the layout so that the grain
runs consistently from front to back in the
drawers. Feel free, however, to override
this strictly aesthetic concern to make the
most efficient use of your stock.

Another aesthetic concern (assum-
ing the cabinets are stained figured wood
rather than painted) dictates how I lay
out the drawer fronts for adjoining draw-
ers and for a bank of drawers. In the for-
mer case, I'm careful to lay out the fronts
so that they adjoin on the same board.
Before cutting, I mark them on the back
side with a pyramid surrounding the
module symbol and with arrows pointed
toward one another.

In a bank of drawers, I feel that the
fronts look best if the grain patterns
blend smoothly together from the edge
of one front to the edge of another.

Face Layout for Bank of Drawers

Width of drawer bank + 1 in.

o

>

¥

it

il

14

l T

Lay out sections of board to drawer-face width.

P — —— —

{‘

-

Y

Drawer-face
heights

Edge-join sections, then rip and join to drawer-face heights.

Flush-Trim Setup to Surface Edgings

Y-in. plywood auxiliary fence

Yin. side stock

oriented perpendicular to
table and flush with shank
bearing

Shank bearing on /
trimmer bit
Fence
Edging \ ||
b (
Router table

Adjust height of E
trimmer bit so cutters \
encounter edging only

(not side stock).

3-hp router
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‘ ‘ A stopped fence system on the drill press makes quick, accurate work of drilling the

back of the drawer faces for their attachment fittings.

14 Drawer Construction

To achieve this effect, I work with one
length of board, sectioning it up to the
rough length of the faces and then edge-
joining the pieces together (see the top
drawing on p. 113). I make sure the
resulting width will accommodate all the
faces in the bank plus cutting and join-
ing margins. When the assembly is dry, I
lay out the individual drawer faces, mark
the back faces for orientation and rela-
tionship to one another, and then cut
them to width.

Sizing the Components

To cut out the components to their final
dimensions, refer back to the techniques
presented in Chapter 5. If you are using
edge-banded plywood, apply the edg-
ing before cutting the runs to length.
You can use either solid-wood strips or a
wood-tape veneer for this edging. If you
choose the former, apply the strips and

then set up a flush-trimming bit on the
router table (as shown in the bottom
drawing on p. 113), which significantly
speeds up the process of surfacing the
strip edges to the plywood. When using
tape applied with a hot iron, I trim the
tape to the edge using a block plane or a
specialized edging plane.

After cutting out the box parts, col-
late them into sides and ends—not into
drawer sets. For the sake of efficiency,
it’s best to make all the side joints first
and then retool to make all the end
joints (see p. 113). Check for missing
parts by taking a total count of sides and
ends: The sum should be four times the
number of drawers.

Once you've cut the drawer faces
to size, shape the edges as you did the
doors (see pp. 90-91). If you are mak-
ing a lipped edge, make the rabbet at
least %8 in. wider than the specified over-
lap to give yourself clearance when fit-
ting the face to the drawer box. To
ensure crisp corners, remember to make
the cuts across the grain first, then with
the grain along the sides. After shaping
and sanding the resulting profile, set up
a drill press to predrill the back of the
face front for a pair of attachment fit-
tings. (Do this now only if the faces are
to be fully recessed; otherwise wait to
cut these holes until after the boxes are
assembled, as explained on p. 122) I use
the drawerfront adjusters from Blum®
(see Resources on p. 208), which require
a 20-mm hole drilled %6 in. deep. Space
the holes about 3 in. in from either end.
Finally, sand and finish the faces. (See
Chapter 10 for information on finishing.)

Drawer-Box Joinery

I use one of three methods to join

the drawer sides to the ends: a spline-
biscuit butt joint, a lock rabbet, or a
machine-cut dovetail. The last is impres-

sive in appearance and has exceptional



Lock-Rabbet Setup

Depth of rabbet into side
is half side thickness.

Drawer

side
Drawer

end\ A
) =]

=

‘T“—A
Flat B must be adjusted to equal
fixed length of flat A.
A Carriage

J_ g table
Lock- T i
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cutter
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Adjust B to equal A by changing
height of cutter.
Carriage fence : :
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Router fence T amp ‘ . ‘ ‘
(notched drawer | use a pair of shopmade carriages to cut the lock rabbets. This carriage holds the drawer
over bit) ~— | side side stock upright.
to
fence.
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A
RNVl
'
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I / \ i

Adjust depth of cut by sliding fence
away from (or toward) cultter.

The other carriage, shown here, carries the drawer end pieces horizontally through
the bit.
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Tips
Drawer
Construction

m Keep your cutting blades
and router bits clean by dip-
ping them regularly in a
resin-dissolving solution and
then spraying them with

WD-40® or a mist of kerosene.

= You can hone carbide-tipped
router bits by hand (between
commercial resharpenings)
on a medium-grit diamond
stone plate. First wash off
the resin buildup and then
rub the face of the cutting
edge back and forth on the
plate with moderate pres-
sure. Be sure to make the
same number of rubs on
each face or one blade tip
will become thinner—and
therefore of a smaller diam-
eter—than the other, caus-
ing the latter to do more of
the work.

m Always do test runs in scrap
stock when setting up for
a cut. Start the cutting low
and/or narrow and then
creep up incrementally until
you reach the cutlines.

m On shallow drawers, switch
to #o0 sized biscuits so you
can use a pair of biscuits
rather than a single at each
corner joint.

116 Drawer Construction

strength, but it takes the most time to

lay out, cut, and assemble. The first two
joints are much simpler to cut and are
thus faster to produce. They are ade-
quate in strength for most drawer appli-
cations. Because I like the appearance of
the lock rabbet at the top of the corner
joint (which you see more often than the

side), I lean toward using this joint.

Lock-Rabbet Joint

For use in a drawer box, a lock rabbet is
a great improvement over a simple flat
rabbet. In the latter joint, there is no
physical meshing of the side and end
parts—the only things resisting the ten-
sion and compression loads exerted on
the drawer box are a few finish nails and
the glueline. The lock rabbet, in con-
trast, forms a strong mechanical link
between the parts.

To make this joint, you can use a
lock-rabbet bit in a table-mounted router
and a pair of shopmade carriages. Set
the bit height so that the upper cutting
flat (A) equals the exposed portion of
flat (B) above the carriage table as shown
in the drawing on p. 115. Bolt or clamp a
fence of 1%-in. stock to the router table
and slide it over to the side of the bit.
(Check to be sure that the face of this
fence sits perpendicular to the table.)
Mark and then cut a notch in the fence
just to clear the height and length of
the bit; spin the bit by hand (the router
should still be unplugged) to check that
it turns freely through the notch. Adjust
the 14-in. fence sideways until the cut-
ter extends out from the carriage’s slid-
ing fence one half the thickness of the
drawer stock.

Using a scrap the same thickness as
the drawer stock, clamp the board to the
sliding carriage (inside face to the fence)
and run it by the bit, as shown in the top
photo on p. 115. Now, without changing

the router setting, run a second piece of

scrap—this time on the second carriage
with the face to the table (see the bot-
tom photo on p. 115). Note that the base
plates of both carriages must be of equal
thickness. If the cutting flats A and B are
exactly equal in size, the joint will mesh
perfectly. If not, adjust the height of the
bit slightly, trim off the previous cuts on
the scraps, and again run the boards

by the bit. Keep fine-tuning the height
adjustment until you get a perfectly
meshed joint.

Now run all the drawer-side stock
through the bit, making sure to cut the
rabbet in both ends. If the bit is causing
tearout at the shoulder of the joint (a
common problem with veneered
plywood or dull bits), run the pieces
backward by the bit. (This cut with the
direction of rotation is called a “climb
cut.”) Hold on tightly to the carriage
because the bit tends to pull the stock
through for you. You may feel more com-
fortable making the climb cut in two
stages. To do this, attach another fence
to the 1%-in. fence—this one need be
only %-in.- or #e-in.-thick plywood.
Notch the plywood to fit over the bit,
clamp or screw it temporarily to the fixed
fence, and then run the carriage against
it. Remove the temporary fence to make
the full depth of cut.

To make the cuts in the drawer-box
end pieces, again run scrap stock face
down through the cutter on the carriage.
Increase the depth of the cut by moving
the fence back from the bit. Keep cut-
ting and adjusting until the end cut is
deep enough to allow the outside lip of
the rabbet to come flush with the outside
edge of the drawer side. When you’re sat-
isfied with the fit, run all the end boards
through the cutter.

Now remove the lock-rabbet bit
and install a slotting cutter in the table-

mounted router. Choose a width that



Layout for Spline-Biscuit Joinery

A A
= Side s
(N \\
End
1. Dry-assemble and mark top 2. Mark a chalk line on inside of each board to
edge with pyramid sections. indicate position of groove for drawer bottom.

Distance equals
thickness of stock.

Slot
centerline

marks 3. Fold end against side. Space in

thickness of stock (use a piece of scrap).

To set up for cutting spline biscuits

in the drawer stock, | use a scrap of
drawer stock to position an end board
the thickness of the stock in from the
end of a side board.

Drawer-Box Joinery
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allows the drawer-bottom plywood to
fit snugly—most hardwood plywood
requires a 1%4-in. groove. Adjust the
height and depth of the slot using scrap
stock. The groove should be at least ¥4 in.
up from the bottom of the drawer sides
to allow room for glue blocks, and it
should cut no more than halfway into
the thickness of the stock. Run both
side and end boards by the bit. Be sure
to orient the joint side (the inside face)
of the pieces to the fence. Finally, col-
late the boards into drawer units, add-
ing the bottom panel.

Spline-Biscuit Joint
Spline-biscuits create a strong, mortise-

ot | ! e
5 o, o - . e
: .'II} ":I L 19, o
FRREVALE: . St P
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With the joiner supported by a scrap of drawer stock, | cut the slots into the end of the
upper board (the box end). (slower than the lock-rabbet joint but

and-tenon-like joint that is relatively fast

to produce with a handheld biscuit joiner

decidedly faster than making dovetails).

Begin by laying out the four parts
of the drawer box. Mark the top edges
with the pyramid symbol, as shown in
the drawing on p. 117. Then, holding
the box together temporarily, mark a
light chalk line to indicate the approxi-
mate location of the groove for the bot-
tom panel. The presence of this line and
the pyramid symbols will help you keep
the boards oriented and will later help
you locate and orient the boards to be
grooved for the bottom panel.

Make the slots at one corner by fol-
lowing this sequence of steps: First, fold
an end board against a side, keeping
the end’s edge in a distance equal to the
thickness of the drawer stock (see the
photo on p. 117). Clamp the two pieces
securely together and to the work table.
Be sure the edges are flush and that the
L _ _ end is located precisely to a scrap piece
| | Next, | stand the joiner on edge to slot the face of the lower board (the box side). of stock. Now, mark the centerline of the

slots on the exposed face. Center one
slot on drawers up to 5 in. deep; deeper
drawers can receive two or more biscuits.
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Be sure to space the centerlines at least
1% in. in from the edges.

Finally, set the joiner to cut for #20
biscuits and run the tool first into the
end of the top board (the drawer-box
end) and then, standing the tool on
edge, into the face of the lower board.
Note in the photos on the facing page
that I use the scrap of drawer stock to
help support the joiner.

Unclamp the pair of boards and
make up another set. Pay attention
to your pyramid symbols to keep the
parts correctly oriented to one another.
Repeat the slotting procedure at the
remaining corners of the box. Cut the
groove for the bottom panel as described
on pp. 116-118.

Machine-Cut Dovetails
There is little question that most peo-
ple regard the presence of dovetailed
drawers in a set of kitchen cabinets as a
sign of high quality. Whether this feature
is strictly traditional is another matter
entirely, since period kitchen cabinetry
(as opposed to the furniture of that era)
did not necessarily have dovetailed draw-
ers. The question for the cabinetmaker,
however, is this: How badly do you want
to see dovetails in the kitchen drawers?
If you are set on them, I recommend
that you purchase a commercially made
router template and bit setup. You could,
of course, make all the dovetails by hand
— I just hope you have another place to
prepare food for the next few months!
Because all templates work a little
differently, follow the specific procedures
described in the manual that comes with
your model. Here I will give instructions
common to all router dovetail methods.
Unless your system allows you to
change the spacing of the dovetails, you
must first size the width of the drawers
so that the pins either end on a half or

My trusty old Sears® Craftsman®
router template speeds up the
task of cutting dovetails for

. ) drawer boxes.
awhole pin, not in between. Then cut

the parts to the lengths specified in your
manual. For my Craftsman model, for
example, the front and back boards are
cut to the overall width of the drawer
box while the sides are cut to the overall
depth minus the thickness of the stock.
Be sure your stock is free of warp—just
one board can transmit its warp to the
entire box. Gather the parts into drawer
sets and then lay out the boards, marking
the top edges with the pyramid symbols.
I also mark the inside faces of the boards
with a line representing the groove for
the bottom panel. These orienting marks
help me keep the parts in order and
facing correctly as I set up each corner
for routing.

Install the dovetail cutter and tem-
plate guide bushing into the router and
set the depth according to the instruc-
tions in your manual. Set up the tem-
plate base and fingers. You may also be
instructed to install stops (registration

pins) in certain locations on the jig. Now

Drawer-Box Joinery
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120 Drawer Construction

insert scrap sized to the drawer stock
(most templates cut a side and an end
at the same time) and make a test cut.
On my jig, the sides are vertical and the
ends lie horizontal. Your manual will tell
you how to adjust the depth of the cut-
ter (which determines the tightness of
the joint) and the position of the tem-
plate fingers (which controls the depth
of the sockets). To ensure a precision fit,
be sure you are holding the router base
flat to the template and the bushing tight
to the fingers. Also check to see that the
stock is tight to the registration pins.
Blow away any accumulated sawdust.

Run the router first with a climb cut
(from right to left) to cut the shoulder.
Then cut from left to right, letting the
router bushing follow the template fin-
gers. Repeat this pass to be sure you've
removed all the waste.

When you are happy with the fit
(which should be snug, but not so tight
there is no room for a film of glue), you
can begin cutting the real thing. Set up
one set of parts just ahead of the jig on
the workbench and begin with one cor-
ner. Work your way around the box in
a consistent fashion—I always go clock-
wise. On my Craftsman template, after
cutting one corner, you remove only one
component and fit the new piece against
the remaining one, then replace that
with the second new piece. To keep con-
fusion down, watch the orientation of
the pyramid symbols and the bottom-
panel groove mark.

Once you’ve dovetailed all the
pieces, set up a router slotting cutter
or a dado bit on the tablesaw to cut the
groove for the bottom panel. Lay out
and cut the groove so it runs through the
sockets on an end board, which allows a
pin from the side board to cover its exit.

Once you are comfortable with the
process, you'll find that cutting the dove-
tails goes surprisingly quickly and pre-

dictably. Just make sure that all the set-
tings on both the router and the template
are firmly locked in place. To avoid cut-
ting the wrong end of a board, pay close
attention to your orientation marks. And
one final word of advice: Always make up
extra drawer stock in case of any errors in

cutting the dovetails.

Assembling the Box

I struggled with a lot of drawers before
realizing that it would be much easier to
sand the inside faces of the sides and ends
and bottom panel before assembly. (Or, if
your supplier carries it, you could opt for
prefinished hardwood plywood). I suggest
sanding the stock to 180 grit and then
lightly wetting the surface with a damp
rag to raise the grain. Final-sand with

220 grit. (See Chapter 10 for more infor-
mation on sanding technique.)

With the inside sanding taken care of,
dry-fit the box pieces—leave out the bot-
tom panel for now—and check to make
sure that the joints fit snugly with the
parts forming a perfect square. Measure
corner to corner for equal dimensions.
Make any adjustments by lightly paring
any problem joints with a chisel. Now try
the box around the bottom panel—the
joints should still be snug and the box
square. If not, trim the edge of the panel
with a block plane and try again.

When satisfied with the dry fits of all
the drawers, begin assembly by applying
glue to the joint surfaces and reassem-
bling the box around the bottom panel.
Add clamps if necessary to draw the joints
tight and to hold them while the glue
dries. You’ll notice in the photo on the
facing page that I'm using clamping cauls
with the clamps. The cauls help distribute
the clamp pressure and protect the sides
from being marred by the clamp heads.

Before setting the box aside, turn
the box upside-down, check it for square

and straight, and then add glue blocks as



‘ ‘ With the drawer assembled and clamped together on a set of T stands, | add glue
blocks to support the bottom panel and hold the box square.

shown in the photo. I sometimes use hot-
melt glue, which gives the blocks instant
grab, dispensing with the need to clamp
or tack the blocks in place.

With a lock-rabbet or spline-biscuit
joint, you have the option of driving a
few finish nails across the joint, which
allows you to unclamp the assembly and

move on to the next box. While you

could feasibly nail across a dovetailed
joint, the nail heads might split the tails.
Even if they didn’t, the nail heads would
look out of place and unsightly. After
the glue has set, remove the clamps and
use a router to round or chamfer the
top edge of the box. Finally, sand the
outside of the drawer to 220 grit with a
random-orbit sander. When all the boxes

Assembling the Box
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are assembled and sanded out, I sug-
gest that you apply finish to them before
storing them away. (See Chapter 10 for

details on finishing techniques.)

Attaching the Face Front

to the Box

If the drawer face is to be fully recessed
into the face frame, I wait until the cases
are assembled and the drawer boxes
installed before attaching the face (see
the photos on p. 164). With lipped or

full-overlay faces, I attach them now.

Begin by drilling a pair of Y4in.-dia.

shank holes (for the drawer-front adjust-
ers’ #8 by #32 machine screws) in the
front end of the drawer box. Space them
about 2 in. in from the sides and cen-
tered in the box. To locate where to drill
the 20-mm hole for the adjuster fittings
on the back of the drawer face, hold the
drawer box against the back of the face
and then mark the center of the hole by

Drawer-Face Alignment Jig

122 Drawer Construction

Side
displacement

running an awl through the shank holes.
The trick, of course, is to know where to
hold the drawer to the face. To do this
quickly and accurately, use the alignment
jig shown in the drawing below.

To build the jig, first refer to the hor-
izontal module story stick and find and
note the distance between the end of
the face front and the drawer side. Then
determine the distance between the bot-
tom edge of the drawer and the bottom
edge of the face. Find this distance by
making a mock-up to see how much the
runners hold the drawer up from the
mid-rail on which the runners rest and
then adding this figure to the amount of
overlay. Now cut out two strips of wood,
one sized for side displacement and the
other for bottom-edge displacement.
Attach these spacer strips to two lengths
of wood joined at a corner.

In use, hold the jig tight to the bot-

tom and side edges of the drawer face.

Spacer cut to

side displacement \

displacement

Drawer face

8in.
Spacers

VAL g
Spacer cut to /’:T_ |

bottom displacement

/

12in.




Then bring the drawer box tightly to the
spacers and mark the hole centers with
the awl. Remove the box, take the drawer
face to the drill press and drill the pair
of 20-mm holes 716 in. deep (a soft cloth
placed between the face front and the
drill table will protect the finish from
damage). Bring the face back to the
work table and tap in the drawer-front
adjusters. Be sure the ridges around the
rim of the fitting are facing up so that
they won’t pull out.

Before installing the face to the box,
drill for the pull or knob hardware. To
locate the centerpoint of a drawer face
to drill the shank hole for a knob, lightly
draw diagonals from each corner. The
intersection is the exact middle of the
face. To locate a pair of holes for a pull,
find the centerpoint and then extend
a line to either side with a pencil and a
combination square. Make up a minia-
ture story stick as shown in the drawing
at right to mark the holes.

Now screw the drawer face to the box
with machine screws through the box
and into the adjusters. Leave the face
a little loose—you’ll adjust the fit later
and tighten the screws down when you
install the boxes into the cases. Once
the faces are snug to the boxes, you can
drill through the hardware holes into the
drawer-box end. When the pulls or knobs
are installed, the bolts further secure the
faces to the boxes. No amount of drawer
slamming should loosen them up.

With the face frames, doors, and
drawers completed, the time has come
to put together the cases. And soon after
that, the moment of truth: attaching the
face frames and installing the doors and
drawers. If you have heeded well the tale
that your story poles have told you, every-
thing should fit together perfectly.

Layout for Knobs and Pulls

Knob

/ Drawer face

Draw diagonals from corner to
corner. Intersection is centerpoint
of drawer face. Mark with an aw!
and drill for knob.

Pulis
1)

1. Draw diagonals, draw square
line from edge through
intersectfon.

2. Set blade of combination square

to intersection and draw
horizontal centerline.

N—l N
3. Make up story stick showing

centerline and position of pull-
attachment holes.

4. Hold stick to horizontal centerline
and mark.

Attaching the Face Front to the Box
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Case
Construction

abinetmakers can choose from a wide variety of methods for putting

together the case panels. But to ease the layout and cutting processes,

I opt for methods that do not require parts to be rabbeted or dadoed

together. Relatively recent innovations in the methods of case joinery—
for example, spline biscuits and RTA (ready-to-assemble) fasteners—give immense
strength to the most basic butt joint. The spline-biscuit joinery system is the one I
will show you how to use in this chapter.

I wait to build the cases until after the other major components of the cabinets
—doors, drawers, and face frames—are built and finished. In this way, my small
shop stays free of space-eating plywood cubes for as long as possible. And once I
do put the cases together, I can slip in the doors, drawers and other fittings and
bring the nearly completed cabinets to the kitchen site, where they are out of my
hair and safe from dings and scratches—a condition my old woodshop instructor
diagnosed as “shop rash.”

Preparing the Panels for Assembly

To begin the assembly of production, go to the stacks of sized panels that you’ve
stored against a wall, read the labels on their edges showing their module affilia-
tion and function (see Chapter 5), and collate the stock into component groupings:
floors (and ceilings, if wall cabinets), sides, partitions, and stretchers. Next, gather
the tools and jigs on the work table that you’ll need for the following processes:
marking and drilling bolt holes in the base-unit floors for attaching the adjustable
leg sockets, marking and slotting for biscuits (or marking and drilling for RTA fas-
teners), and drilling shelf-support holes in sides and partitions. If any panels need
to be edge-banded, set them by the station where this will be done.



IF YOU THINK YOU WILL EVER DO ANOTHER KITCHEN,
seriously consider purchasing a manually fed edge-
banding machine to apply veneers to the edges of your
exposed sheet stock components (with traditional face-
frame cabinets, that is usually limited to shelf stock).
Once you get the hang of it, you can apply edgebanding
about as fast as you can move the components by hand
along the fence of the machine. That’s pretty fast! | can
apply edgebanding to a 2-ft.-long shelf in less than

10 seconds. Practice with sample stock first to get a
feeling for the correct rate of feed and the temperature
setting of the heat gun to produce a tight and
permanently bonded edging.

This cross-sectional view shows
three commonly used case joints:
ready-to-assemble Confirmat fas-
tener (top), dado (middle) and spline
biscuit (bottom).
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Jig for Locating Adjustable Legs

%-in. or e-in. hole

This measurement
determines depth of
toe kick.

Y-in. maple
or hardwood plywood

Ya-in,

%-in. hole Cover caps

\/

Floor
panel

X 1-in. stop

AN .

Ye-in. countersink
T1 1T

A
| )

/ WEIL
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Cover-cap options

Predrilling for Adjustable Legs
Make up a jig to help you locate the bolt
holes for the adjustable legs relative to
the front edge of the floor panel (see
the drawing above). I set the jig’s guide
hole to create a toekick depth of 3 in.
once the face frame and toe board are
installed; if you want more toe space, set
the hole farther back. If you wish to inset
the head of the bolt into the floor, which
is a good idea to keep items from catch-
ing on the cover cap, make the guide
hole in the jig %2 in. in diameter. Other-
wise make it the boltshank size of 35 in.
in diameter.

To drill the hole, install a %-in. bit
into your drill (I use a Forstner-type bit,
see Resources on p. 208). Clamp the jig
in place on the inside face of the floor

panel, and then drill the countersink
hole. Make the hole just deep enough to
accommodate the head of the leg bolt
(use a stop collar to prevent you from
going too deep). Repeat this step at all
leg locations, and then switch to a stan-
dard %-in. twist bit to drill out the shank
hole. To locate a hole at a corner, align
the edge of the guide to the end edge of
the floor.

Slotting for Spline Biscuits

While the floor panels are still up on the
work table, you can prepare to make the
slots for the spline-biscuit wafers. Speed
the layout process by using a marked
stick (see the top left photo on the fac-
ing page) to locate the centerlines of
the slots. Lay out the wafers on the stick



[TH

In a similar fashion to the method described for drawer boxes in
the last chapter, | use a piece of scrap case material to set the posi-
tion of the floor panel on the side panel for slotting.

ue

I stand the joiner on its face to make matching slots in the side
edge of the floor panel, | cut the slots from right to left. Note the panel.
scrap of case plywood used to support the base of the tool.

With the spline-biscuit joiner centered on the layout marks on the

Preparing the Panels for Assembly 127
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Setting Up a Partition Panel for End Slotting

Pyramid
orientation

Work table

evenly across the floor components. You
should use at least five wafers for 24-in.-
deep base units and three for 12-in. wall
units. Now lay a floor panel (underside
face up) on the work table and mark
the centerlines of the slots along each
end edge.

If a partition joins the floor, find its
position from the module story stick.
Flip the floor panel right side up and
mark the location of the partition along
the front edge. Use a square to draw
out the partition line across the floor.
To reduce errors when going on to slot
the end of the partition, always draw the
line on the left side of the partition wall
as you face the cabinet. Make an X to
the right side of the line to indicate the

location of the partition.

symbol\ = Floor
A
X

Partition

Slot layout mark

Now set aside all the floor compo-
nents but one. Bring up the sides and
stretchers (or ceiling) for this module
and set up the biscuit joiner. Adjust the
joiner to make #20 slots, and check to be
sure that the runners are clear of sawdust
(otherwise it may not make a full-depth
cut). Also bring a scrap of case plywood
stock to the work table—anything over
1% in. wide and as long as the depth of
the floor components will do.

To begin making the slots, lay one
of the side panels down on the table
inside face up and place the floor upside-
down over it. Use the piece of scrap to
position the floor on the side panel (as
shown in the top right photo on p. 127).
The floor should be set the thickness of
the case stock in from the bottom edge
of the side. Clamp the two components

together and to the work surface.



Lay the scrap down to help sup-
port the base of the joiner (see the bot-
tom left photo on p. 127) and center the
base of the tool on the slot centerline
layout mark to the far right. (Sawdust
is expelled to the right on these tools—
the area to the left stays free of debris—
of course, its better to eliminate sawdust
all together by using a vacuum pickup
on the tool as shown in the photo.) Turn
on the tool and make a slot. Slide the
machine to the next layout mark to the
left and repeat.

With the floor slots completed, stand
the tool on its face and align the base to
the centerline mark of the last slot made
in the floor panel. Now run the machine
into the side panel. Continue to make
the matching slots, this time moving the
machine to your right. Now unclamp
the components, reset the floor over the
other side panel, and repeat the process.
In a similar fashion, set the stretchers (or
ceiling) on the side panels and make bis-
cuit slots in these components.

To slot for a partition, lay the parti-
tion panel down on the floor panel so
that its bottom edge aligns with the left-
side layout mark on the floor. (See the
drawing on the facing page) Clamp it
securely in place (making sure the pyra-
mid orientation symbols are correct) and
proceed with the slotting process out-
lined above.

If you wish to screw the panels
together, eliminating the need to clamp
the box together while the glue dries,
predrill for 1%4-in. self-tapping drywall
screws now. I run a screw in between the
slots and between the last slot and the
edge of the panel. To locate the pilot
holes, draw a line through the center
of the slots and then eyeball the spac-
ing between. Run the pilot bit from the

inside of the panels.

Renewal
cutline

S \eo000© 00

Using a commercially made jig by MEG® Products and a plunge router | can quickly
create a precisely spaced line of holes for shelf clips.

Pegboard Shelf-Hole Drilling Jig

Case side

Ya-in. pegboard

\)

Ya-in. brad-point drill bit
with stop collar

|

Tape over unused
holes (both sides).

Preparing the Panels for Assembly
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Additional Panel Cuts

Nailer

Wali-unit
partition

Notch partition panel around
nailer.

e X )

e
- Module l

Notch floors around posts
and other protrusions.

Corner cabinet
floor/ceiling

Side panel

Cut edge of sides to 45°; cut off 45°
corner in floors and ceilings.

Preparing for Shelf Supports
One of the more tedious jobs in cabinet-
making is drilling holes in side panels to
receive hole-mounted shelf clips. In
larger cabinets needing more than two
shelves (pantry units, for example), I
sometimes opt instead for shelf stan-
dards. Though I don’t like the appear-
ance of the tracks, they install quickly
and painlessly. To make the tracks some-
what less obtrusive, I recess them into a
dado, which I form with a router guided
along a straightedge.

To create rows of holes for shelf
clips, I use a commercially made jig
(see Resources on p. 208) that features

a machined aluminum bar drilled with

Sink cabinet
face frame

Floor

Cut inset into floor for knee
space.

a series of holes that accept a router-
mounted bushing. Rather than drilling
the holes, this jig allows me to rout the
holes—a much faster and more accurate
process. You have a choice of routing
5-mm or Y-in. holes with this jig.

You can, however, get by with a
piece of tempered Masonite® pegboard
instead of the commercial jig. It won’t
last long—its accuracy as a drilling jig
may suffer after only a few uses—but it
is inexpensive and easily renewable. To
use the pegboard as a guide for drill-
ing the shelf-clip holes, cut a piece to the
size of a base-unit side panel (make a sec-
ond board for the wall unit) and mark

which holes correspond to the location



of Y-in. shelf-clip holes. To prevent mis-
drilled holes, tape over the unused holes
on both sides of the board (see the draw-
ing on p. 129). Also be sure to mark the
front and top reference edges on both
sides of the board.

Clamp the pegboard to the inside
face of a side panel and drill through
the two rows of untaped Y+in. peg holes.
Use a stop collar to prevent drilling all
the way through the panel component.
When the holes in the pegboard are
worn out, mark and untape a new set of
holes parallel to the old. Rip a strip off
the front edge of the pegboard so you
can continue to use this edge to align the
jig to the front edge of the side panel (as
shown in the drawing on p. 129).

Additional Cutting or Preparation
of Case Components

Although at this point the case compo-
nents are cut to size, you may still need
to make some additional cuts (see the
drawing on the facing page). Wall-unit

partitions must be notched to go around

Tips
Case Construction

m Always drill the leg-bolt holes from
the inside face of the floor so that any
tearout will take place on the hidden
undersurface.

m Safety note: If your biscuit joiner has
a dust chute attachment for a shop
vacuum, use it! The slotting process
creates a lot of dust.

m To avoid tearout in the plywood
veneer, use a sharp, brad-point bit to
drill the shelf-clip holes.

m If you need to replace a length of edge-
banding veneer (perhaps due to a tear
or misalignment problem), heat up

the nailers. Other notches in side or
floor panels may be necessary if the cab-
inets must be fit around posts or other
wall protrusions (the dimensions should
be defined on your site story poles). The
face edge of corner-cabinet side pan-

els must be cut to a 45° angle; the floor
panel receives an angled cut also. And
the floor of the sink cabinet must be cut
back if the design calls for the doors to
be set back in a “knee space.”

This is also the time to apply any
edge bandings—veneer or solid strips. I
often apply solid-wood bandings (about
%5 in. thick) to shelves; and iron-on
veneer to any plywood edges that may be
exposed to view (and not covered with a

face frame.)

Finish Application

Though it’s not imperative, I strongly
recommend finishing the panel compo-
nents before assembling them into cases.
(Unless, of course, you don’t need to
because you are using prefinished mate-

rial!) I have two reasons for working this

the edge again with an iron set to high
(wool) and peel the banding off. Clean
off the residual glue with a scraper and
solvent if necessary.

m Do a milk run of the assembly pro-
cess to work out an efficient sequence
of steps and to have all the tools you
need at hand.

m If the tip of your glue bottle isn’t nar-
row enough to insert into the spline
biscuit joints, apply the glue inside the
slot with a small brush.

Preparing the Panels for Assembly
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Work/Assembly-Table Supports
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level as necessary.
For Work Table For Assembly Table

To set up the first case corner—the
most awkward step when working
alone—I stand the floor panel and side
panel against an L of stop strips that |
I've fastened temporarily into my work
surface. Here I’'m driving in a wedge

to hold the floor panel temporarily

in place.

132 Case Construction

way: First, finishing is generally easier to
do and thus likely to be of higher qual-
ity when you can lay out individual pieces
flat across a pair of sawhorses or lifts. Sec-
ond, to reiterate a point made earlier, I
don’t like my shop to be filled any lon-
ger than necessary with a bunch of cum-
bersome cubes. If the case components
are prefinished, the time between assem-
bly of the case through the installation
of face frames, doors, and drawers to the
cabinet leaving the shop is shortened con-
siderably. Refer to Chapter 10 for informa-

tion about finishing case components.

Assembling the Cases

With the prep work on all the panel
components behind you, the relatively
easy task of fastening the pieces to one
another awaits. Begin by clearing the
work table of all tools and materials—
you’re going to convert this surface into

an assembly platform. To do so, build a

second pair of interlocking plywood sup-
ports to hold the table about 12 in. off




the shop floor (see the drawing on the
facing page). Take the time to level and
flatten the table surface, adding shims
where necessary between the supports
and the shop floor. I make circular cut-
outs in the supports (see the photo on
pg. 146) to lighten them for storage.
Now go through the stacks of case
components, this time collating the pan-
els into modules. A base unit consists of
two sides, partitions (if specified), a floor,
two stretchers and a back panel of Y4-in.
sheet stock. A wall unit is made up of two
sides, any partitions, a floor, a ceiling, a

nailer, and a back panel.

Spline-Biscuit Assembly

Begin the assembly process by gathering
the following tools and materials onto
the assembly platform: the module story
sticks; #20 biscuits, a glue bottle with a
slotted tip (to get the glue deep into the
wafer slots), 1-in. and 198 -in. drywall
screws, at least four pipe clamps long
enough to span the width of the cabinet,
two drills (a Phillips-head driver drill and
a drill fitted with a drywall-screw pilot
bit), a tape measure, and a light rubber
and plastic-tipped hammer.

Now bring one module’s panel com-
ponents to the platform. Then go to
your stack of face frames and dig out the
module’s face frame, which you’ll attach
after assembling the case (see pp. 135—
139). The first step in the assembly
process is to erect one corner of the
cabinet by joining the floor to one side.
To help hold the panels upright and
together initially, make up a wedged-stop
system. Install a pair of stops square to
each other near the left front edge of the
platform and then screw down a third
stop at an angle. Make a wedge to fit
between this stop and a floor panel.

To set up the first case corner, run
glue into the slots of both panels, insert

the wafers into the floor panel, and then

-~

After fastening the first corner together, | then clamp the second side panel to the

floor panel.

.,

\ »

| complete the case assembly by clamping the stretchers between the two

side panels.

Assembling the Cases

e
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1. Tack story stick to side :
panels and partitions after alignment.

2. Screw down through stretchers into
top of partitions.

Setting Partitions

3. Repeat at back of cabinet.

put the two components together against
the stops. (Check to be sure the pyramid
marks on the edges of the panels are vis-
ible and oriented correctly.) Now drive
the wedge snugly in place, as shown in
the photo on p. 132. The corner should
support itself upright and square. Secure
the joint by driving drywall screws across
the butt joint at each of the predrilled
pilot holes. Leaving the case corner
wedged to the stops, insert the wafers
and use pipe clamps to hold the second
side panel to the floor (see the top photo
on p. 133). Then clamp the stretchers
(or ceiling) in place, check the assem-
bly for square, and run in the screws. If
there is a partition, install it in the same
fashion.

To set the partitions to the stretch-
ers, stand the case right side up on the
platform. Now tack the module story
stick for this cabinet to the case sides just
below the front stretcher, orienting the
case-side layout lines on the stick to the

real thing (see the drawing above). Move

Partitions

Stretchers

the partition to meet its layout marks
and then lightly tack the stick to the face
edge of the partition. Tack any addi-
tional partitions to the stick. Secure the
partition(s) to the stretcher by driving

a drywall screw down through the front
stretcher into the top of the partition(s).
Then remove the story stick and tack it
to the back edge of the case, being care-
ful not to turn the stick end for end.
Again orient the partition(s) to their lay-
out marks, tack them to the stick and
then drive a screw down through the
back stretcher into the partition. Add
two more screws to each stretcher and
then remove the stick.

To prepare to attach the back panel,
lay the case down on the platform, front
edge down. Use diagonal measurements
to check the back panel for square. If
it’s off, correct it by recutting or planing
the edge. Now set the back (good side
facing in) on the case and shift the case
square to meet the edges of the panel.

When you’re happy with the alignment,



tack all four corners of the back to the
case. Then drill pilot holes and install
1l-in. screws every 8 in. or so around the
perimeter of the back. Mark a line indi-
cating the center of the partition(s) and

screw here as well.

Installing the Face Frame

With the case now assembled, it’s time
to install the face frame. There are three
ways to do this: nailing the frame to the
front edges of the case, screwing through
the face frame into the case edges, or
pocketscrewing through the case into
the back of the frame. The first method
is quick but dirty, because all the nail
holes must be filled with putty. Unfor-
tunately, even the best color match still
looks like holes filled with putty.

The second method—screwing
instead of nailing—takes more time but
makes a stronger attachment and a
better-looking job. You’ll find that the
wood plugs covering the screw heads

Orienting Face Frame to Case

S

1. Square side position marks to opposite
side of pole.

2. Mark top edge of face frame from stick.

blend better than nail holes and are not
offensive even when they do show. The
last method of attaching the face with
pocket screws produces a very strong and
entirely invisible connection—it’s now

my first method of choice.

Face-Nailing or Face-Screwing
the Face Frame
Use the module story stick to lay out
where the case sides attach to the face
frame (see the drawing below). You will
first need to use a square to transfer the
case-side panel positions to the opposite
side of the module story stick. Make the
marks along the top and bottom edge
of the face frame. Note that the frame
often overhangs the sides to account for
applied panels or for scribing the stile to
a wall.

Now stand the case up on its floor,
apply a light film of glue to the case
edges, and then secure the frame to the

case with pipe clamps. While clamping,

story stick

Face frame

Installing the Face Frame
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| use a plug cutter on my
drill press to make the plugs
that will cover the screw
heads. The trick is to care-
fully choose the wood. | save
scraps of face-frame stock
just for this purpose.

Once the glue has dried, | use
a fine-tooth Japanese saw to
cut the protruding bung off
to within about /s in. of the
surface.

136 Case Construction



be careful to keep the layout marks on

the frame aligned to the case sides. (A
helpful hint: To keep the frame from
sliding around on the glue film, tap a
brad into the case edge in a few places—
corners are best—then snip off the tiny
head with a wire cutter, leaving about
% in. of stub. Press the frame into these
pins and the sliding problem is cured).
Also, position the clamp heads to the
back of the case. This setup allows you
next to tilt the case onto its back, using
blocking to lift it clear of the clamp
heads (see the bottom photo on p. 133).
Set up a drill with either a pilot bit
for nails or a countersink and shank-
hole bit for screws. Drill through the

face frame (with holes spaced about 8 in.

apart) and then hammer in the nails or

drive in 1%%-in. drywall screws. Remove

| use a specialized Japanese goose-neck chisel to trim the bung flush with a series of
incremental slices. Any sharp chisel, however, will do.

the clamps and fill in the holes with
either putty over the nail heads or with
wood plugs over the screw heads.

I make wood plugs on a drill press
with a plug cutter (see the top photo on
the facing page). To ensure a good color
and grain match between the plugs and
the face frame, try to use scraps of the
same stock from which the frames were
cut. Free the plugs from the scrap board
with the tip of a screwdriver. Lightly coat
the countersunk hole with glue, then tap
in the plug, being careful to orient the
grain of the plug parallel to the frame.
Cut the plugs close to the surface with a
fine saw, and then chisel them flush to
the frame (see the bottom photo on the
facing page and above). Finish up with a

cabinet scraper followed by a fine sanding.

Installing the Face Frame
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| use a jig made by the Kreg
Company to predrill holes for
pocket screws around the outside
perimeter of the case.

138 Case Construction

Pocket-Screwing the Face Frame
The procedure for installing a face frame
with pocket screws is the same as for

nail or screw installations, except that
you must predrill pocket-screw counter-
sink holes around the outside perim-
eter of the case. Predrilling the holes,
which you can do either before or after
the case is assembled, requires the use of
ajig. I use a commercial model made by
Kreg, as shown in the photo above. To
attach a partition to the frame, drill the
pocket holes on a side of the partition
that won’t be seen—toward a bank of
drawers or a blind corner, for example.
If both sides are easily visible, there is lit-
tle choice but to use face nails or screws.
One caveat: Because the pocket screws

tend to shift the face frame as they draw
it tight to the case, you have to use more
clamps to hold the frame in position. I
take the time to move a clamp directly
next to a pocket hole before cinching
down the screw. A specialized vise clamp
from Kreg (visible in photo on the fac-
ing page) fits into the pocket hole and is
especially effective at holding the frame
to the case—I use this at the hole nearest
the one I am running the screw into.
With the face frames installed,
the cases are nearly completed. Once
the doors and drawers are finished (the
subject of the next chapter), the steps
remaining are to install door and drawer
hardware (and other storage hardware
fittings such as lazy Susan brackets) and
then the doors and drawers themselves.



I clamp the frame to the case using another specialized tool from Kreg—a vise-type clamp with a
custom-made end that fits into the pocket screw countersink. | then run in the screws through the
predrilled holes, moving the vise clamp as | go along.
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Finishing

nce I've made the doors, drawers, and face frames and milled the case

panel components, I apply one of a variety of finishes (either a surface

or a penetrating type). While some people prefer to wait and finish at

the end, I like to do it now, before the cases are assembled. In this way,
when I assemble the cases and install their various components, I can get the cabi-
nets out of my shop—they’re ready to become part of the new kitchen.

Although the choice of finishes confronting modern cabinetmakers is seem-
ingly endless, I have chosen to include here only those that work well without a lot
of specialized tools or skills—in other words, those that have worked successfully for
me. Thus I won’t be showing you how to apply polyesters, catalyzed lacquers, or cat-
alyzed varnishes, which are unquestionably the most durable finishes available for
wood. I leave these toxic and tricky-to-apply chemicals to the professionals. But that
does not leave you without good choices. The finishes I do suggest using can give
years of very good protection and, in some cases, a much more attractive finish.

The best finish materials and techniques are only as good as the surface you put
them on. Preparation is not half the battle, it’s more like four fifths the battle. And
proper prep work means more than just sanding the wood smooth. It means making
sure the environment of your shop (temperature, humidity, dust) is under control.
It means sanding the wood with the right materials and in the proper sequence,
including raising and then knocking down the grain of the wood. And finally, it
means taking the time to apply the finish (especially a stain or paint) to wood sam-
ples to satisfy yourself of the color and texture of the results—and of your applica-
tion skills.



Selecting a Finish

Choosing the type of finish for your cab-
inets is a critical step. Your decision
whether to let the natural color and
grain of the wood show, to change its
color through staining, or perhaps to
hide the wood (though not necessarily
its texture) under coats of paint is fun-
damental to the statement you are mak-
ing about the style of your kitchen. The
correct choice of finish can transform a

mundane kitchen of generic styling into

a dramatic expression of a certain period

of American history.

Another consideration is perfor-
mance—you may have to compromise
aesthetics to get greater durability. For
example, a hand-rubbed penetrating-oil
finish enriches wood with a deep, in-the-
wood, lustrous beauty. But it is a finish
whose application is never entirely done,
because it requires regular renewal to
repair scratches and maintain the sheen.
A tough, on-the-surface finish such as
polyurethane varnish, on the other hand,
requires almost no attention beyond an
occasional cleaning, but the grain and
texture of the wood are obscured behind
a dense layer of plastic. And unlike pen-
etrating oils, which acquire a rich patina
over time, some of these hard plastic fin-
ishes tend to develop an unsightly yellow-
ish tinge.

You must also consider how much
time and skill you need to apply certain
finishes successfully. Whereas penetrat-

ing oils require only the simplest of tech-

niques and basic environmental controls
to achieve superb results, on-the-surface
finishes are far more finicky. More than
likely you’ll have to spend some time
developing your brushing skills to avoid
creating runs, sags, or thin spots. In addi-
tion, you must keep your shop dustfree,
warm, and dry throughout the applica-
tion and drying cycles (far more so than
with oil finishes).

Toxicity may be a concern for you as
well. Many of the oils and varnishes use
solvents and driers that cause ill effects
in many people, and few respirators work
efficiently enough to prevent the chemi-
cals from affecting you over the course of
a day. This factor alone may push you in
the direction of water-based or citrus-oil-
based finishes.

B 3 a =

Cabinetmakers can choose from
an enormous variety of finishes.
Shown here are some of my
favorites.
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Finish Materials

Type

PENETRATING
OILS

VARNISHES

SHELLACS

PAINTS
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Base

Petroleum-oil
based

Citrus-oil
based

Oil-varnish
mix

Gelled

Oil-based (alkyd,
polyurethane)

Water-based
(alkyd, polyure-
thane)

Clear and
orange

Oil-based

Water-based

Casein-based

Typical Generic
Names

Antique oil,
Danish oil

Plant oil,
citrus-based oil

None

Gel finish

Liquid plastic

Water-borne
finish

Clear,amber,
orange, white

Oil paint,
enamel

Latex,
latex enamel

Milk paint

Toxicity

Moderate

Low

Moderate

Moderate

Moderate

Low

Low

Moderate

Low

Low

Application
Tool(s)

Cotton rag

Cotton rag,
brush

Cotton rag

Cotton rag

Brush, spray

Brush, spray

Brush, spray

Brush

Brush

Brush

Drying Time

4-6 hours

24 hours

4-6 hours

1-2 hours

2-6 hours

/=1 hour

/> hour

6-8 hours

2—4 hours

2—4 hours



Maoisture
Resistance

Low

Moderate to
high

Moderate

Low

High

Moderate

Low (dewaxed
moderate)

High

High

High

Stain
Resistance

Low

Low

Moderate

Moderate

Moderate

Moderate

High (except to

alcohol)

Moderate to

high

Moderate

High

Abrasion
Resistance

Low (but
scratches tend
not to show)

Low (but
scratches tend
not to show)

Moderate

High

High

High (poly-
urethane very
high)

High

Moderate to
high

Low to moderate

High

Fade
Resistance

Moderate
(dulls)

Moderate
(dulls)

Moderate to
high

High

High

High

High

High

Moderate
(dulls)

High (already
dull)

Ease of
Repair

Easy (requires only
reapplication)

Easy (requires only
reapplication)

Easy (requires only
reapplication)

Easy (requires
only reapplica-
tion)

Hard

Hard

Easy (redissolves
with reapplication)

Easy (requires only
reapplication)

Easy (requires only
reapplication)

Easy (requires only
reapplication)

Solvent for
Cleanup

Mineral spirits

Citrus oil

Mineral spirits

Mineral spirits

Mineral spirits

Water

Denatured
alcohol

Mineral spirits

Water

Water

Selecting a Finish

143



Tips

Finishing

m Clean the sandpaper discs
often with a cleaning stick
(available from most wood-
working supply sources).
Don't hesitate to change
the disc when cleaning does

restore the speed of the
cutting action.

m Never plane a previously
sanded surface—it will

quickly dull your plane

m Set yourself up for applying
finish: Either carefully brush,

blow or vacuum off your
clothes and hair (outside the
finishing area, or course!) or
put on a new set of Tyvek®
painting overalls.
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In the chart on pp. 142-143, I list
the finishes that I have found work
well for kitchen cabinetry. All produce
a reasonably durable finish, and none
requires difficult application techniques
to achieve smooth, consistent results.

In my own work, I am willing to
do more maintenance in exchange for
beauty, so I choose to use penetrating
oils on all exposed wood surfaces (I now
use citrus-oil-based varieties for health
reasons). If I want a painted surface on
my early American or Shaker cabinetry,
I make up my own milk paint (see
pp- 154-155). On the interior plywood
surfaces of the cabinets, however, 1
apply clear, hard, on-the-surface-type
finishes. Here I am looking more for
speed of application, durability, and

ease of maintenance over beauty.

Preparing the Stock

for Finishing

It’s a frustrating experience to lay down
a beautiful finish over a large panel and
then discover some previously unno-
ticed penciled hieroglyphics leaping out
at you—too late to do anything about
them. The only solution is to inspect
each board or panel carefully before
applying the finish. Erase pencil layout
marks or notations, and rub off any oily
handprints with a rag dampened with
mineral spirits. Remove ripple-like mill-
ing marks left by planer blades or router
shaping bits (which indicate that you
were probably pushing the stock too fast)
with a sharp hand scraper.

If you are adept with a belt sander,
you can use this tool armed with a 100-
to 120-grit belt to get rid of the mill
marks on solid wood (never try this on
veneered plywood!). Unfortunately,
while a belt sander works quickly, in inex-
perienced hands it can easily remove too
much material. The results are uneven,

wavy surfaces or ruined edge profiles.

Another drawback is that the heavily
abraded wood can never develop the
depth of sheen it might otherwise gain
from an oiled or varnished finish.

While the components have been
waiting for finishing, they sometimes suf-
fer dents and dings in the faces or along
the edges. Unless the defect is more of
a gouge than a depression, you may be
able to raise the wood back to the sur-
face by steaming. Lay a damp cotton rag
(avoid synthetics) over the dent, then
apply heat from either a flat-tipped sol-
der iron or small fabric iron. In seconds,
the steam should swell the fibers, and the
depression will likely become a bump.
Don’t sand the bump flush to the sur-
face until the wood has dried thoroughly
(wait at least 12 hours). If you rush it,

you could end up with a dent again.

Sanding

Sanding is the step that separates a good
finish job from a superb one. While it

is possible to skip sanding altogether
and handplane all the surfaces smooth,
this technique demands an inordinate
amount of time and skill. There may be
little choice but to go through the time-
consuming, and sometimes downright
tedious, process of sanding.

Unless the milling process has
imparted deep ripples or grooves in the
wood’s surfaces, you should be able to
start off with 100-grit aluminum oxide
“production” paper. Don’t use garnet
or flint papers, which often scratch as
much as they smooth. You can also use
gray or gold-colored stearate papers
designed primarily for sanding hard fin-
ishes. These papers are self-lubricating
abrasives that keep cutting longer than
other types of paper because they don’t
clog as fast.

Always use a good dust mask when
creating fine sawdust (I use the Dust-

Be-Gone; see Resources on p. 208).



Another option is to use a full-face mask
that blows filtered air across your face.
Finally, capture the dust at the source—
always use a sander with a vacuum sys-
tem attached to it. It your sander doesn’t
have an attachment point, I strongly sug-
gest you upgrade to one to save your
health. If you’re going to be doing a
lot of sanding, also consider install-
ing a downdraft table in your shop (see
Resources on p. 208). If you really want
to reduce the dust entering the shop
(and your lungs), do all the above!
Assuming you aren’t blessed with an
inordinate amount of elbow grease (or
the desire to use it), you'll likely use a
power tool to rub the paper against the
wood. In recent years I've moved away
from the classic half-sheet and quar-
ter-sheet orbital sanders and now use

palm-size random-orbit sanders almost

A random-orbit sander produces
a better (more swirl-free) finish
in less time than the older type
quarter-sheet orbital.

exclusively for this task (see the photo
above). They produce results more
quickly and with even fewer swirl marks
than the standard orbitals. To reduce
dust, I attach a vacuum hose to the out-
let provided at the base of the tool.
Unfortunately, my random-orbit sand-
ers all have round pads, so I have to go
back to a quarter-sheet sander to get
into the corners (though I mostly apply
finish to case components before they
are formed into boxes that create cor-
ners!). Resist the temptation to move
these power tools quickly. They need
time to do their job well—1 in. per sec-
ond is not an unreasonable pace. Try
it—it’s slower than it sounds.

After going over the surface with
100-grit paper, vacuum off the dust and
sand again with 120 grit. If the wood is
to be painted, the surface is now prob-

Preparing the Stock for Finishing
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Setting up a clean, warm, and
well-lit finishing area is an
important part of any finish job.
Note the protective equipment
I'm wearing: respirator, neoprene
gloves, and full-length apron.
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ably smooth enough (soft woods may
need to go another grit). Interior case
surfaces also need be sanded only to 120.
For clear finishes on solid wood, con-
tinue up the grits, from 120, to 150 or
180, to 220. Don’t go further, since you’ll
burnish the wood, which interferes with
the adhesion or absorption of many fin-
ishes. And don’t skip from 120 to 220. If
you do, many sanding scratches will be
left behind. You won’t see or feel them
until you lay down the first coat of finish
or stain.

Raising the Grain

If you’re working with a water-based
finish, it’s important to raise the grain
before you apply the first coat of fin-
ish. As soon as the wood fibers near the
surface come into contact with mois-

ture of any sort, they tend to stand up.

Rather than waiting for the harder-to-
sand finish to initiate this phenome-
non, wipe a water-dampened cotton rag
over the wood after the 180-grit sanding
sequence. After the wood has dried thor-
oughly (wait overnight), final-sand with
220. Vacuum off the dust and the stock
is ready to accept the first coat of finish.
If you’re used to applying finish without
first raising the grain, you’ll be surprised
at how smootbh this first coat will feel.

Preparing the Shop

for Finishing

If a final finish is only as good as the sur-
face it is applied to, one could say that
the surface is only as good as the envi-
ronment in which you apply it. Or, in
other words, a piece of wood ready to
receive its finish gets that way—and stays
that way—only if you make your shop



clean, warm, and dry from the beginning
to the end of the finishing process.

After all the sanding has been done,
and preferably a day before the finish
work is to start, vacuum the shop from top
to bottom. Start with exposed rafters and
other dust catchers, then work your way
down the walls to the floor. Clean the fil-
ter in the shop vacuum regularly to pre-
vent fine dust from re-entering the atmo-
sphere. Don’t use a torn filter for the
same reason. To settle the fine dust that
inevitably finds its way into the shop air
anyway, use a water-misting bottle (avail-
able from any garden shop). Add just
enough moisture in the air to settle out
the particles. The air will become notice-

ably cleaner with just a little misting.

Setting Up the Finishing Area
Most finishes produce their best results
when applied at room temperature (65°F
to 80°F). Note that both the wood and
the finish should be in this temperature
range, not just the ambient air. When
applying penetrating oils and oil-based
varnishes, air humidity generally does not
present much of a problem; 60 percent or
less is acceptable. If you are using water-
based products, however, you have to keep
a closer eye on humidity. If the level rises
to more than 90 percent, the finish may
dry slowly and never harden properly.
After clearing the area where you’ll
apply the finish, lay down some kind of
drop cloth to protect the floor and to
prevent it from getting slick and unsafe
to walk on. Plastic obviously won’t work
since it’s already slick. Painter’s cotton
drop clothes are unsafe if you are using
oil-based products, since a saturated
cloth can ignite spontaneously if left in
a clump overnight. My answer is to lay
down large sheets of scrap cardboard,
which I can often get from my plywood
supplier. The drips are largely absorbed
by the cardboard, and when the finish

hardens, I take the cardboard sheets to
the dump.

Prepare yourself for applying the fin-
ish by wearing overalls or a full-coverage
apron and a suitable respirator. Since I
don’t like the smell of even water-based
finishes—though they are thought to
be nontoxic—I wear a carbon filtration
mask when applying them. To keep the
finish from being absorbed into my body
through my skin, I always wear stripping
gloves made of neoprene.

Other safety items to have on hand
include a fire extinguisher by your
exit door (rated ABC for extinguish-
ing paper, oil, and grease fires), a metal
pail with an airtight lid for wet rags, and
replacement filters for your respirator
(change them when you start smelling
the finish). You should also make sure
that you work with adequate ventilation,
provided either by a fan drawing fresh
air to where you are working or a vac-

uum hose pulling fumes away.

Penetrating-Oil and
Oil-Varnish Finishes
To bring out the beauty in my cherry,
oak, and other figured hardwood cabine-
try, I apply a hand-rubbed oil or oil-
varnish finish to the exposed wood sur-
faces. The sidebar at right explains the
formula and the process. Although I
know I’ll have to maintain the finish with
an occasional wipe down of furniture
polish or perhaps a few additional coats
of oil, the look and feel of this incompa-
rably rich finish is well worth the effort.
But an oil or varnish finish may not be
appropriate for all cabinets or all surfaces.
Only once did I use this type of finish
on the plywood interiors—and I regretted
it. Not only was the finish expensive and
time-consuming to apply but the surface
did not stand up well to the abuse of hav-
ing leaky soap boxes and rusty cans sitting

on it over long periods of time. Also, the

Penetrating-Oil and Oil-Varnish Finishes

Making Your
Own Oil-
Varnish Finish

TO ACHIEVE THE LOOK OF
AN IN-THE-WOOD FINISH
while gaining a large degree
of the protection offered by
hard surface finishes, you can
mix up your own hybrid finish
of oil and varnish. This mix
builds quickly and produces a
deep luster with a little elbow
grease. To concoct the finish,
mix equal parts of polymerized
tung oil and alkyd varnish.
Thin the first coat with mineral
spirits (about half and half)

to drive the mix deep into

the wood. Apply subsequent
coats as you would a regular
penetrating oil.

A finish similar in look
and ease of application is
available commercially in
the form of varnish gels. Like
the oil-varnish home brew,
these gels build very quickly
and allow you to create a rich
hand-rubbed luster.

147



e

To capture the popular “pickled”
finish look, | apply a white gel-
type wiping stain.| spread a gen-
erous coat on the door with a rag,
then immediately wipe away the
excess, leaving behind a buildup
of white stain in the crevices and
corners of the door frame.
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or the hue change imparted by your par-
ticular top-coat finish.

When choosing a stain, make sure
it’s compatible with the oils or varnishes
you’ll use in the top coats. Most makers
of penetrating oils offer pigmented oils
to use as staining undercoats. Note that
successive top coats of clear oil tend to
deepen the color, though not so much as
continuing to apply the pigmented oil.
Some woods—maple, pine and cherry in
particular—tend to blotch when stained
with oil-based products. Most suppliers
can offer you a conditioner that reduces
this problem, or you can use a thinned
wash of clear (dewaxed) shellac before
applying the first coat of stain. Don’t
bother brushing on the shellac; instead,
wipe it on with a clean wad of cotton
cheesecloth. Quickly wipe off the excess
with a lintfree cotton rag.

For a less messy staining job, use gel-
type stains (see the photo at left). These
stains apply evenly without running or
dripping and produce a very uniform

change of color. Because they don’t pen-

Creating a
“Pumpkin Pine”

solvents in oils and varnishes outgas for Fi n i S h

a long time. It was nearly a year before I

could open a cabinet door without smell- TO MAKE THE STAIN, add '/, oz.
ing the finish. of raw sienna oil pigment to 1 qt. of

mineral spirits. Wipe the mixture

Changing the Color of the Wood

Before applying a clear oil or varnish, onto the pine evenly and then wipe

. ff th fter letting it sit
you must first decide whether you are ofithe excess atter fetting It st

going to stain the wood. It’s impera- several minutes. If overlapping areas

tive that you stain and then top-coat fin- L G A AT WEET

ish some wood samples to determine the i T i T & 11

final color of your proposed stain. Don’t thestaliidiyieiEieealatiEn

rely on the color chips offered by the apply two or three top coats of orange
stain manufacturer, since they can’t pos- shellac, rubbing out the top coat to a

sibly represent your exact variety of wood soft sheen.



etrate the wood as deeply as more fluid . .
stains, the wood rarely needs to be con- ShOp-BlH't Drylng Rack

ditioned to prevent blotching. You must
2x6 kiln-dried fir

overcoat a gel stain with a compatible

top coat—some gels are oil based, and

\

others are water based. I suggest using :/Et(-)igkdowel /
the gel varnish supplied by the maker of /
the gel stain.

If you are building a colonial-era 74 ° /
pine kitchen, you can vastly improve gagrpf;?é? . /
the look of the cabinets by hurrying dowel)
the patina that pine acquires over many o / 5
years—a hue known to New England- gf/;ggo?ac " / 68 in.
ers as “pumpkin pine.” See the sidebar C ) /
on the facing page for my formula and
method of application. /
Applying Penetrating-Oil Finishes — /
With the wood sanded out smooth and
vacuumed off, wipe away any remaining /
dust with a tack rag. You can purchase ’) P / /
these sticky cheesecloths at a paint store, Y-in. plywood

or you can make your own by soaking

a clean piece of linen or cheesecloth in

mineral spirits and then, after wringing it
out, sprinkling in a few drops of varnish.
Work the varnish through the cloth until O
the rag feels sticky rather than damp. /<
Store cloths in resealable plastic bags or
a tightly sealed glass jar.

Always plan to finish both sides of
any solid-wood surface; otherwise, you
are inviting the wood to warp as changes
in moisture content shrink or expand
only the unfinished face of the board.
The shopmade nail board and drying
rack shown in the drawing at right allows
you to set wet panels aside good side up.
The nails prevent the wet finish from
sticking to the dowel supports. (The
marks left by the sharp points are essen-
tially invisible).

I sand inside profiles with commer-
cially made shaped sanding blocks.
You can also make your own blocks by
carving the required shape in a block
of dense foam packing material.

Penetrating-Oil and Oil-Varnish Finishes
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Handling Techniques

for Clear Finishes

Stir (never shake) finish in
figure-8 pattern.

Always transfer finish to clean
bucket through a filter.

Don't remove excess by
rubbing brush against bucket.

Instead, tap brush from side to
side.
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Begin by applying a generous first
coat of penetrating oil, working the fin-
ish into the pores by rubbing the wet
surface with 320-grit wet-and-dry silicon-
carbide paper. This action creates a
slurry of oil and wood dust that quickly
fills the open pores. Within 15 minutes,
wipe off any unabsorbed oil with a clean
rag. Check the finish every few hours
and wipe off the excess oil that inevitably
gathers at larger pore openings. If left to
harden, the excess will form tiny nodules
that must be sanded off. Wait overnight
to apply the second coat of oil; if you
don’t, you’ll only redissolve the first coat,
wasting much of the second coat when
you wipe off the excess.

Prepare the first coat to receive the
second by sanding the surface with
400-grit wet-and-dry paper. Naphtha
makes a good lubricant, or you can use
self-lubricating stearated papers. To sand
outside curves on profiles and rounded
corners, soften the paper by crumpling
it into a ball, which will take the shape of
the curve. On inside curves, use shaped
sanding blocks as shown in the photo
on p. 149 (available from mail-order
sources; see Resources on p. 208). Again
wait overnight and apply the third and
final coat. If there are any small defects
that need to be filled, use a colored soft
putty before the final coat. After the fin-
ish has dried for 2 days to 3 days, you
have the option of applying a paste wax
containing a fine rubbing compound.
The wax adds a bit more water and abra-
sion resistance to the finish and allows
you to obtain an absolutely smooth sur-

face with a deep sheen.

Clear Surface Finishes

When I'm looking for an easy-to-apply
but highly durable clear finish and I'm
not overly concerned with highlighting
the grain and texture of the wood, I opt

for one of a variety of on-the-surface fin-
ishes. Most often, I use a water-based poly-
urethane. I like the nontoxic fumes and
the results: a very hard, clear film that is
highly resistant to abrasion, moderately
resistant to moisture, and easy to clean.
Almost exclusively, I coat cabinet interiors
with the gloss version of this product.

I also use polyurethane varnish on
the exterior solid-wood surfaces, though
I switch to a satin finish on the last coat
to reduce the rather artificial glasslike
sheen. I've also had good results with
shellac (it gets bad press, but holds up
surprisingly well in areas not subjected
to standing water or spilled alcohol) and

mixed results with brushable lacquers.

Applying Surface Finishes

Applying a surface finish requires much
more care and refinement of technique
than applying a penetrating oil finish.
For best results, follow these precautions,
shown in the drawings at left: Never
shake a can of varnish or shellac to mix
it. Always stir clear finish gently in a fig-
ure-eight motion with a clean stick (some
manufacturers recommend you not even
stir their gloss clear finishes). The idea is
to reduce bubbles, and the effort needed
to sand down a finish full of them. To
avoid blemishes caused by semihardened
particles, never use the finish directly out
of the can. Always transfer it first into a
clean jar or bucket through a filter.

Use high-quality, soft, flexible china-
bristle brushes to lay down oil-based var-
nishes or shellacs. (I've also had good
results with foam brushes.) Because nat-
ural bristles tend to lose their shape in
water, use synthetic fiber (nylon is softer
and thus better than polyesters) for
water-based clear finishes. Before dip-
ping the brush in the finish, wet the
brush thoroughly with the finish solvent
and then shake and wipe it dry. Wetting



the brush with the solvent helps keep
the finish from sticking up in the heel
of the brush and allows the material

to flow more smoothly from the brush
onto the wood. To avoid infesting the
brush with bubbles, never wipe the
bristles against the side of the container
to remove excess material. Instead, tap
the brush against the side of the jar or
bucket.

After sanding and wiping the sur-
faces with a tack rag, thin the finish half
and half with its solvent and apply the
first wash coat. Brush across as well as
with the grain. When this coat is dry,
knock down the raised grain and dust
particles with 180-grit stearate paper.
Continue with the top coats, applying
each layer undiluted. Set up a light on
a stand to shine at a low angle across
the wetted surface (see the photo at
right). Dust, brush marks and “holidays”
(uncoated areas) will leap out at you.
Sand between coats with 280-grit stea-
rate or 320-grit wet-and-dry paper held to
a soft sanding block. Vacuum and use a
tack rag to remove the dust.

Let the finish flow off the brush—
don’t sweep vigorously across the sur-
face to spread the material as you would
paint. Work the strokes from the dry areas
back to the wet to prevent the buildup of
overlaps. If runs or sags should develop,
unload the brush and use it like a sponge
to absorb the extra material. When apply-
ing shellac, prepare to move quickly
because it dries in minutes.

When the last top coat has dried thor-
oughly (3 days to 4 days for varnish;

12 hours for shellac), knock down any
dust particles with 400-grit wet-and-dry
paper and then apply a paste wax with
rubbing compound. The harder you rub,
the more lustrous the sheen and silkier
the feel.

Painting the Cabinets

Any latex-enamel paint designed for
interior trim work is a good choice for
painting your cabinets. For a slicker
and perhaps slightly more durable fin-
ish, you could go with oil-based enam-
els. Your paint store can mix up any
color you can imagine.

If you are looking for a pickled (also
called a “limed”) finish, you can apply
gelled white stain to the wood then wipe
it off, leaving behind a whitish residue
clinging to crevices and porous wood
grain (see the photo on p. 153). To pre-
serve the look, coat with a gel varnish. To

\'.

Setting up a light at a low angle
makes it easy to detect dust,
heavy brushstrokes or missed
spots in the finish.

Painting the Cabinets
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Creating a Foam Sanding Block

YOU CAN MAKE A SANDING BLOCK from plastic foam block packing material to

accommodate any particular molding profile. To mimic the shape, adhere a piece of

220 grit sandpaper to the face of the molding (either use a spray contact adhesive or

use self-adhering sandpaper) and then rub a chunk of the plastic foam against the

sandpaper until the profile is fully transferred from the molding. Now stick a piece

of the 220 sandpaper to the foam block and you are done. Replace the paper—and

eventually the foam block—as necessary.

Foam Sanding Block

get that bleached, stone white look, apply
—you guessed it—bleach to the wood.
And if you want to reproduce the look

of a real, honest-to-goodness colonial or
Shaker painted cabinet, mix up a batch
of environmentally friendly (and incredi-
bly durable) milk paint. Sources for milk
paint can be found in Resources on

p- 208, or make your own, as described

on p. 154.

Applying Paint to Wood
Assuming the wood has been well
smoothed to at least 120 grit, vacuum
and then wipe off any remaining dust
with a tack rag. Fill any dings or natu-

Adhere 220-grit paper to face
of molding.

Rub foam block back and
forth until profile is
transferred.

ral defects with a hardening wood putty
such as Durham’s® Rock Hard. Sand

the putty flush when it’s dry. To seal the
wood to help the paint cover evenly—
and to stop bleed-through of sap on res-
inous wood such as pine—apply a primer
coat of white shellac. Sand out the subse-
quent raised grain with 180-grit stearate
paper.

Handle paint with much the same
care you would give varnish: Stir, don’t
shake it; and always filter it into a clean
container. Because paint is thicker than
varnish, however, use a stiffer natural-
bristle brush or a polyester synthetic. Dip
the brush only about a third of the way



into the paint, tap off any excess, and
then spread the paint onto the surface.
Work the material across the wood, and
then with the grain. Always apply new
strokes of paint to dry areas, drawing
them back to the wet. Use an unloaded
brush to absorb drips and sags. Lift off a
stray bristle caught in the paint by push-
ing against it with the end of the brush.
Apply at least two moderately thick
coats of paint over the shellac primer,
sanding between each with 220-grit stea-
rate paper held to a soft sanding block.
View the surface in a strong side light
to detect runs, streaks, dust, or holidays.
When the final coat has dried (wait at

H The island in this kitchen by Crown Point Cabinetry is painted with a black-tinted milk paint. Notice
the subtly distressed edges of the raised panels.

least overnight), buff out dust and brush
marks with 400- or 500-grit wet-and-dry
paper lubricated with water or naphtha.

Varnishing over Paint
Standard house paints have been
improved so that the once common
technique of varnishing over paint to
increase durability has become virtually
unknown. But the side effect—a rich lus-
ter and deepening of color—makes the
practice well worth reviving for painting
traditional kitchen cabinetry.

Once the paint is well dried, scuff
the surface with 320-grit wet-and-dry
paper to help the varnish adhere.

Painting the Cabinets
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Remove the dust with a tack rag and
apply a coat of alkyd or traditional spar
varnish (avoid polyurethane, which
doesn’t stick well to the flatting agents
used in most satin or semi-gloss paints).
Sand and then apply a final top coat.
When this has dried for at least 3 days to
4 days (longer if you’re using spar var-
nish), buff out the finish with polishing
compounds.

Make Your Own Milk Paint

TO MAKE YOUR OWN MILK PAINT, you're going to first have to run
some errands: Go to a local dairy or store for skim milk; to the garden shop
for slaked lime; and to a paint store for boiled linseed oil, whiting (calcium
carbonate), and earth pigments. (If you have no luck getting the last two
ingredients, refer to Resources on p. 208.) You can also use alkyd pigments,
which make for a finished surface that is less coarse.

Then follow this traditional formula to make '/z gal., which is enough to
apply the first coat on an average-size kitchen: Put 6 oz. of lime in a gallon
bucket and then add /- gal. skim milk. Stir the lime into the milk, then
stir in 4 oz. linseed oil. Now sprinkle the whiting into the bucket, stirring
constantly. Use 3 Ib. of whiting—the mix should become creamlike. Test for
proper consistency by dipping in a brush and then lifting it out—a thread of
paint should run off the brush. If a sheet forms, it’s too thin and you need to
add whiting. If the paint sticks to the brush, it’s too thick and you need to
add milk.

Color the paint by stirring in earth pigment (or alkyds). First, however,
do a sample '/: pt. and keep careful track of the amount of pigment added.
Test the color after letting the paint dry on a sample board; the hue lightens
considerably when dry.

To make the paint glossier and more water resistant, add 2 oz. more
lime and 4 oz. more linseed oil to the brew. Alternatively, you can varnish
over milk paint with a water-based or polyurethane varnish. Because milk
paint has a short shelf life, plan to use each batch within 2 to 3 days. You’ll
know it’s gone bad if it emits a strong ammonia smell (which means the

casein is breaking down).
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Working with Milk Paint

Coatings made from the dried milk curd
of dairy animals have been used for
nearly every conceivable paint applica-
tion—from a whitewash for houses and
barns to a primer undercoat for the fin-
est oil paintings of the Renaissance mas-
ters. In early America, milk paints were
commonly used to protect and give color
to a wide variety of furniture, from Wind-
sor chairs to Shaker cupboards. If you've
ever tried to strip some dull, coarse-
looking paint from an antique with little
success, you've already experienced one
remarkable attribute of milk paint—its
excellent resistance to solvents. (In fact,
it takes a highly caustic stripping agent
developed for automobile enamels to get
the stuff off.)

Although solvent resistance is one
good reason milk paint would make an
excellent choice for kitchen cabinets,
other attributes clinch the deal. Milk
paint adheres extremely well to wood,
offers high abrasion resistance and is
nearly impervious to water (calcium
caseinate, the bonding agent of milk
paint, is essentially a near-waterproof
glue). Yet, while the paint is wet, the
brushes clean easily in water. Its only
serious drawback is that the earth-
pigmented colors of milk paint are noto-
riously dull and coarse in texture. But
there are, as you'll see below, some
things that can be done to remedy this.
Finally, milk paint is environmentally
“soft”: It’s nontoxic in application and in
use, and it uses no petroleum products.
Only strict vegetarians need have reserva-
tions about its political correctness.

While it is possible to buy ready-
mixed milk paint in powdered form (see
resources on p. 208), the volume you’ll
need for a full kitchen makes the price
rather daunting. However, you can make

your own (see the sidebar at left).



Applying Milk Paint

While milk paint handles much like any
other paint, it does have some idiosyncra-
sies. For example, bristle brushes are not
recommended—use synthetic-fiber or
foam brushes. Also, don’t seal or prime
the wood because milk paint adheres
best to raw wood. Apply at least two coats
(preferably three) to ensure even cover-
age, sanding as usual between each. If you
don’t like the final color when the paint
dries thoroughly, there is no need to fret.
You can change the hue of milk paints by
wiping water-based gelled stains over the
top coat.

Antiquing a Milk-Paint Finish

If you’re not willing to wait for natural
wear and tear to “age” the painted sur-
faces (meaning your children are grown
up and out of the nest), you can hurry
the process in several ways: distress-

ing the wood underlying the paint (you
should really do this before applying the
paint), crackling the top coat, and sand-
ing through the top coat to reveal differ-
ent-colored undercoats.

Distressing is an art form. Too
much, or applied to the wrong places,
and it looks faked. Too little, and it
sticks out like a sore thumb. If you have
access to authentic, well-used antiques,
study where and how they have worn.

In general, you’ll find that areas around
door handles, outside corners, and
knee- and foot-height moldings suffer
the most wear. Duplicate these wear pat-
terns by sanding, banging, and scratch-
ing the wood.

To crackle the finish, giving it an
unmistakable sign of age, apply a gel for-
mulated for this purpose (see Resources
on p. 208) between the second and last
coats. For the best results, carefully follow
the manufacturer’s suggestions.

Perhaps the most effective technique

for giving your cabinets a feeling of age

born with honor is to sand through the
top coats in the areas that you distressed
earlier. If you applied a red first coat—
typical of early American painting prac-
tices—this dull red peeking through the
top coats in the worn areas says “antique”
to most people without their even know-
ing why. Again don’t overdo it; you don’t
want your kitchen to look as though it’s

been through an automatic car wash.

To get that antique “distressed” effect, | simply
rub through the blue milk-paint finish with fine
sandpaper revealing a hint of the red undercoat.

Working with Milk Paint
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Installing Doors,
Drawers, and Other
Components

fter assembling a case from its panel and face-frame components, the

next step is to install the hardware for the doors, drawers, shelves, and

any storage fixtures. Door and drawer hardware goes in quickly and

effortlessly with the use of certain jigs. These aids locate and hold the
fittings in position while you drill for, and then run in, the attachment screws. After
installing the doors and drawers, you orient them to the face frame and get them to
function smoothly by adjusting the hardware.

Now is also a good time to install shop-built or commercially made storage fixtures
such as lazy Susans, slide-out produce bins, waste receptacles, and tilt-out sink trays.
Though you could wait to mount these fixtures until after the cabinets are installed,
you’ll find it easier to manipulate the cabinet to a comfortable working position on a
raised assembly platform than to crawl about inside a fixed, dark cabinet.

Installing the Doors

Assuming that you’ve already predrilled the holes for the hinge hardware (see
p- 106), installing the doors to the cases involves these few steps: attaching the
hinges to the doors (and hinge plates to the face frames or case sides if you are
using European-style hinges), putting on pull or knob hardware, installing the
doors to the case, and fine-tuning the hinges so that the doors operate smoothly
while sitting square and flat to the case. The procedure for installing the doors
differs slightly depending on the hinge style used.

Installing Doors with European Cup Hinges

To install a door with European cup hinges, begin by laying the door down on a
clean blanket spread on the work table. Tap the hinge cups into the pair of 35-mm
holes drilled in the back of the stile, and screw them in place, using a straightedge



Hinge-Plate Locating Jig

Center cup hinge 3% in. . Ya-in. plywood
in from top and bottom of door. Hardwood Y in. or Plexiglas

. backer (

1%in. \L_J

Jig

Pilot holes for hinge plate

3% in. 3i
in
70 @
Y21 \ )
Cup holes N
q
YT\ & Hinge plate 3in.
Y~ \ centered 3in.
3% in. {% in from rail

Hold jig tight to rail and mark centers

Note that door in this example is
of hinge-plate attachment holes.

designed to overhang face frame % in.

Installing a cup hinge to its
predrilled hole in the back of
the door is a simple matter of
running in a pair of screws.
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I can adjust the side-to-side
location of the door by turning
an adjustment screw inside the
cup-hinge’s mounting plate.

to align the hinges to the edge of the
door stile while you drill the screw’s pilot
holes with a self-centering Vix bit (as
shown in the photo on p. 157). If you are
using more than one type of cup hinge
in the cabinets (mixing varieties that pro-
vide different opening angles, for exam-
ple), double-check the module card to
be sure you are installing the correct pair
on each door. Next, attach the pull or
knob hardware into the predrilled holes.
Finally, apply stick-on bumpers to the top
and bottom corners.

Now install the hinge plates to
the cases. If you are using cup hinges
designed for use with face-frame cabi-
nets, attach the plates to the inside edge
of the face-frame stiles. If the doors are
fully recessed, install the cup-hinge plates
either directly to the case side (if the
side is flush to the edge of the face-frame
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stile) or to a spacer (which brings the
side flush). I use a simple jig to locate the
hinge plates quickly and precisely (see
the drawing on p. 157).

Install the door to the case by sliding
the cup-hinge arms on the door into the
hinge plates on the case. Since the lay-
out of the hinge-plate locating jig is refer-
enced to the cup’s position on the doors,
the parts should mesh together without a
whimper. Note that some types of Euro-
hinges clip on to the plates, while others
require you to screw the arm in place.

The wonderful thing about cup
hinges is their range of adjustment. You
can adjust the up-and-down position of
the door by sliding the hinge plates up
and down on their attachment screws
(the holes are slotted). Adjust the door
side to side by loosening the adjustment
screw on the hinge arm (the adjustment



is somewhat different on cup hinges
designed for cabinets without face
frames) as shown in the photo on the
facing page. To make a recessed door sit
flush to the frame, reposition the arm
where it attaches to the plate.

Installing Doors with Formed

or Surface Hinges

To install a door with formed or surface
hinges, begin as usual by installing a pair
of hinges and the pull or knob to the
predrilled holes in the door (to the face
of the stile if you're using surface hinges
and to the back if using formed hinges).
Now lay the case on its back and set the
door in position, using a straight length
of wood to reference it to the bottom
edge of the face-frame rail (as shown in
the top photo at right). Check the side-
to-side overlay by measurement, mak-
ing a light pencil mark on the frame. If
the hinge is self-closing, be sure to press
against the spring of the hinge while
aligning the door; otherwise the door
will be thrown off position when you
screw the hinge down. When everything
looks good, drill through the hinge plate
holes with a Vix bit and then run in a
pair of screws.

Some types of formed hinges have
elongated holes on the plate that attaches
to the stile, allowing side-to-side or up-
and-down adjustments (rarely both).

It’s possible, however, to adjust formed
hinges even without this feature. To
change the position of the door, open

it at least enough to clear the inset rab-
bet and gently press up (or pull down—it
depends which way you want to move the
door) on the side of the door opposite
the hinges. The hinges warp slightly from
the strain, changing the hang of the door.
It may not be too high-tech, but it does
seem to work nine times out of ten.

If a lipped door binds when closing
but is otherwise perfectly aligned, plane

To help keep the doors aligned to each other and to the face frame, | clamp a straight
length of wood to the frame before | screw formed-type hinges down. Notice that I'm
pushing the hinge flat to the frame—if | didn’t do so, the screws would tend to push

the hinge down and thereby push the door over to the left and out of alignment.

¥

| | | use a rabbet plane to widen a door rabbet that clips the frame.
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Fitting a Full Recess Door

IN AN IDEAL WORLD where the gods of cabinetmaking

eternally smile upon us, we could fit an full inset door by

simply measuring the inside dimensions of the opening and
then cutting the door to that dimension less the desired
gap-surround. Unfortunately, the gods are invariably busy
helping out other cabinetmakers, and things often go awry
when I'm making up the doors and face frames—neither
the openings nor the doors may come out to be perfect
rectangles. Therein lies the rub...literally.

To take matters into my own hands, | always go ahead
and cut the doors oversize to begin with—about to the
same dimension as the opening the door will be fit to. After
measuring the amount of gap the butt hinges will create, |
make up a few hardwood shims to that thickness multiplied
by two. (If ’'m using cup hinges, | choose a default gap of
1/i6-in.—conveniently the size of a laminate sample).

Before beginning the fitting process, | check to be sure
the bottom of door is dead straight—if not, | handplane and
check it against a straightedge until it is. | then set the door

Fitting a Door into a Full-Recess

in the opening with its bottom on the frame rail and the
hinge side pressed against the frame stile. (I generally have
to trim the door slightly at its top and latch side to initially
get it into the opening.) To keep the door from pushing
through during the fitting process, | use double-stick tape
to place temporary stops at the four inside corners of the
frame. If I'm lucky (that is, if both the door and the frame
happen to be square to each other at this corner), the door’s
hinge side will sit flush against the face-frame stile. If not, |
plane the necessary taper into the door stile until it does.
When I’'m happy with this initial corner, | move on to cut
the top and latch side to fit by marking the cutlines using a
double-gap thickness shim as a guide. After carefully cutting
the door to the cutline (being sure to leave the marked line),
I set the door back in the opening and test the fit by
inserting the double-gap shims along the top and the latch
side of the door. Generally, a few swipes of a handplane
along the door are all it takes to get the shims to slide in and

to establish an even gap margin around the door.

Hinge side face frame 7

/

1. Plane side of door to fit/

flush to face frame stile.

Bottom sits flush to

|~ 2. Trim top and latch
edges of door until
double-gap-size
shims fit snugly
between door and
face frame.

face frame rail. — |

J
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the rabbet wider to clear where it inter-
feres with the face frame (see the bot-
tom photo on p. 159). A rabbet plane is
the tool of choice for this task, though a
long-handled chisel would do.

If a door is warped, its stile opposite
the hinges may close unevenly against
the face frame. If this door is one of a
pair, the warp announces itself loudly at
the meeting line. To adjust for this con-
dition, insert thin shims—I like to use
scraps of sandpaper—between one of
the hinge attachment plates and the
back of the door. Shimming behind the
top hinge plate, for example, draws in

the door at the opposite corner.

Installing Doors with Butt Hinges
To install a full-recess door with butt
hinges, begin by attaching the hinges
to the pair of mortises you made in the
door edge earlier (see p. 105). Also
install the knob or pull as well as the
magnetic catches. Keeping the case
upright on the assembly platform, slip
the door into the opening. Insert shims
ripped to the desired size of the gap
between the bottom of the door and the
face-frame rail (I like a ¥52-in. gap, as
shown in the drawing at right). This gap
must be the same size as the protrusion
of the hinge leaves along the side of the
door. Assuming the door and the open-
ing of the frame are square, you should
be rewarded with a consistent margin
line along the top and opening side edge.
Check the top and opposite side of

the door. If the gap margin is not similar

and even, make it so by planing the door

edges until a shim “feeler gauge” just

slides in between. Now mark the location

of the hinge leaves on the face-frame
stile, using a knife rather than a pencil
for precision. Break apart the hinge (to
protect your sanity, always use loose-pin

butt hinges) and install the leaves to the

Installing Lapped Inset Hinges

MY FAVORITE HINGE for installing full-recess doors is the lapped butt
hinge. It looks like the traditional mortised butt hinge but it has several

cabinetmaker-friendly advantages: It doesn’t require mortising and its

oblong screw attachment holes allow you to adjust the door slightly up

and down and side to side to fine-tune the fit in its surrounding frame.

With the efficient use of a story stick (as shown in the drawing below), the

installation of this hinge is fast and trouble free.

Story Stick Layout of Hinge Plates

Lapped
hinge hole
layout

Story stick— |

Cut to fit inside

face frame.

Gap (same as hinge leaf) 1.

Gap inset mark\’\ 4
T[T

uw%
AP )
Sl Sl & - B

_/
g

{

E%%im

2.

Mark gap on end of story
stick.

Mark hole layout of
lapped hinge place on
stick (inset hinge about
3in. to 4 in. from top and
bottom of door height).

. Place stick in face-

frame opening and mark
locations of inner hinge
place holes; use plate to
determine inset of holes
from outer edge; mark
with sharp awl.

. Hold stick against edge

of door—be sure to index
top of door to gap inset
mark.

. Mark location of outer

hinge plate holes along
edge of door; again use
plate itself to determine
and mark holes.

Installing the Doors

161



162

To make hardware installation go quickly, | separate the drawer runners into right- and
left-hand pieces, placing them to the appropriate side of the assembly area. Then |
install them to the each drawer box.

.

‘ ‘ A commercially made jig holds a drawer guide rail in position, making it easy to attach
the guide at the front and back of the cabinet.

Installing Doors, Drawers, and Other Components

marks. There’s no need to make a mor-
tise for the plates, since you’ve already
mortised for both leaves on the door.
Mark the center of the screw holes with
an awl, then use a Vix bit through the
holes in the leaf plate to drill the pilot
holes. Screw the plates to the edge of
the face frame and then install the door
to the case by meshing the hinges back
together and slipping in the pin.

Butt hinges are difficult, but not
impossible, to adjust. You can change the
side-to-side position of the door by either
deepening the mortise of the top or bot-
tom hinge or by shimming it out. Sand-
paper works well for shimming—the
finer the grit, the less shimming effect.
Raise or lower the door, or move it in
or out, by filling and then redrilling the
holes for the frame-mounted hinge leaf.
Then redrill and reinstall the hinge to
the new, adjusted position.

Because the face frame may distort
slightly during the installation of the
cabinets, wait to make final door adjust-
ments until after the installation is com-
plete (especially if the doors are fully
recessed).

Installing the Drawers

Bring all the drawer boxes up onto the
work table, and then break open the
packs of drawer slides. Separate the slide
components into two piles: drawer-box
runners and case-side guide rails. Then
collate these into left- and right-hand
components. Set the guide rails aside for
the moment, and then proceed to install
the runners to the lower side corners

of each box. Snug the front of the run-
ners to the back of the drawer-front face
(because fully recessed drawer fronts are
not yet installed, flush the runners to the
front of the box). You can avoid split-
outs by predrilling the pilot holes for the
attachment screws. The final step is to

stick on the adhesive-backed bumpers



Drilling Jig for Drawers with Full-Recess Faces

Va-in. hardwood
plywood or Plexiglas

3in.

Draw outline of drawer
guide and drill holes at
attachment-screw points.

to the upper inside corners of the face
front. The drawers are now ready to go
into the cases.

Prepare the cases to receive the
drawers by installing the guide rails. The
front of the guide sits on a face-frame
rail about %46 in. in from the frame’s face
and attaches to the side edge of the stile.
If the stile overhangs the partition or
side wall by at least %2 in., you can secure
the back of the guide rail to a plastic
socket accessory attached to the back
wall of the cabinet. The socket is advanta-
geous because it allows you to make side-
to-side and up-and-down adjustments.
Unfortunately, full-extension slides are
not designed to be used with sockets—
instead, you must attach them directly to
the case sides (discussed below).

In the bottom photo on the facing
page, I'm using a commercially made jig
(generally available from the manufac-
turer or supplier of the slide hardware)

to hold the guide rail in position while

Ya-in. X Ya-in. x 3-in.
hardwood stops
(square to template
and screw together)

I attach both the front and the back. If
you can’t use the socket (either because
there’s not enough overhang clearance
from the face-frame stile, or because
you're using full-extension slides), add
a vertical spacer strip—cut in thickness
to the width of the overhang—toward
the back of the case side. Using the jig,
attach the guide to the face frame and to
the spacer. If the case side is flush to the
frame, a spacer is not necessary, and you
can attach the hardware directly to the
side panel.

If the drawer front is fully recessed
into the face frame, the front of the
case guide rail must not come out to
the front edge of the face frame. Instead,
locate it %16 in. in from the back of the
face frame. Because the factory-made
jig won’t work in this situation, make
up your own drilling guide from a scrap
of thin plywood or Plexiglas (see the
drawing above). Use a drawer guide as

Tips
Installing Doors,

Drawers, and Other
Components

m Clamp a plywood spacer on
the side of the drawer box to
quickly index the location of
side-mount drawer guides.

m If the drawers bind, the prob-
lem is likely with a variation
in the spacing between the
drawer and the case side. If
the gap is too close, you can
rabbet or dado the side of
the drawer slightly to recess
the drawer guide. If it’s too
wide, shim out the runner on
the case side with strips of
sandpaper.

m Important: Wait to fit and
install full-recess doors and
drawer faces until after the
cabinets are installed. The
installation process may
slightly alter the shape of
the door and drawer face-
frame openings.

m If you wish the grain of the
tambour slats to appear as

if they came out of a single
board, produce the slats just
that way: Resaw and surface-
plane a board to the slat
thickness and then rip out
the individual slats, keep-
ing track of their orientation
to one another by chalking
index marks on their

back sides.

Installing the Drawers
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1. To install a full-recess drawer face front, | begin by inserting cen-
tering pins into the holes for the drawer-face adjusters. (These
pins are usually available from the supplier of the adjusters).

2. Here, I'm using wood shims to hold the face evenly in the :
opening. Screws installed temporarily at the knob screw locations ‘ ‘ il ]

4. Finally, I attach the face by inserting screws through the pilot
holes into the fittings.

help me manipulate the piece. When the drawer face is perfectly
centered in its opening, | press it firmly against the drawer box.

3.1then remove the face and drill shank holes for the adjuster
screws in the drawer box at the marks left behind by the
centering pins.
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a template to help you locate the attach-

ment holes along the jig.

Installing and Adjusting the
Drawer Box to the Case

Slide the box into the case, meshing the
drawer runner into the case guide rails
as you gently lift the box over the stops
embossed on the rails. Check to see that
the drawer face sits flat to the face frame.
If not, either the box is out of square or
warped or one or both guides are not
perpendicular to the face of the cabinet.
Usually you need to adjust only the “cap-
ture” rail—the case guide that lips over
the nylon roller on the box runner (on
Blum slides, this is the one to the right).
Slide the rear socket to one side or
another (or shim between the guide and
the spacer strip or face frame) until the
face squares with the frame. Move the
opposite-side guide rail if more adjust-
ment is necessary.

It often happens, especially with
out-of-square boxes, that you cannot get
the face to sit flat without binding the
drawer to the guides. To fix this prob-
lem, remove the drawer, take off the
runners and, using a tablesaw or table-
mounted router, rabbet the area where
one of the runners sit. Going %8 in.
deep is usually sufficient to get you the
necessary clearance. If you need more
clearance, rabbet both sides. Be sure to
set any cornersjoint finish nails out of
the path of the sawblade or router bit.

Finally, check the drawer box for
rocking. Even though the drawer may
shut smoothly and flat to the face, it can
still rock on the guides. This problem is
usually caused either by a warped box or
by the guides not being level with one
another. In either case, make the neces-
sary adjustments by moving the back of
one of the case guides up or down.

Now, with the drawer shut, loosen

the face-attachment fitting’s fastening

bolts and adjust the face front until it

sits centered and level. If the rabbet on a
lipped drawer face hits the frame no mat-
ter how you adjust the attachment fitting,
enlarge the rabbet with a rabbet plane.

Installing Full-Recess Drawer

Face Fronts

As you may remember, the face fronts
were left off drawers going into full-
recess-type cabinets (see Chapter 8).
Now is the time to install them. You’ll
need a pair of steel centering pins
designed to fit into the holes (20-mm for
Blum fittings) you drilled for the drawer-
face adjusters. These pins, which are
available from the supplier of the fittings,
will tell you where to drill the shank
holes for the attachment bolts.

To attach the faces, follow the
sequence of photos on the facing page.
Begin by sliding the drawer box into the
case; then set the centering pins in the
adjuster holes and hold the face to the
front of the box. When the gap mar-
gin between the face front and the face
frame is equal on all four sides (I use
wood shims as reference stops), press the
pins into the box end board. Drill the
shank holes at the pin impressions, tap
the adjusters into the 20-mm holes, and
then install the face to the drawer box.
Fine-tune the fit before cinching the
bolts down.

Now install the knobs or pulls to the
drawer face. First, locate the centerline
and mark the holes (see the drawing on
p- 123), then drill the holes through the
face and through the drawer-box end.
Use long machine screws to attach the
hardware (the screws provided with the

knobs may not be long enough).

Installing “False Drawer” Fronts
If you wish to fix the drawer front of
a sink cabinet permanently in place
(though you may want to hinge it to

Installing the Drawers
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Tilt-out sink trays, attached to
the back of hinged false drawer
fronts, make good use of the
space between the sink and the
face frame.

provide access to a sink tray, see p. 167),
you can still use the adjusters as attach-
ment fittings. In this way, you can easily
fine-tune the position of the front.

Prepare for the false front by fasten-
ing a pair of nailers across the opening
in the face frame. Now the installation
process is similar to that outlined above:
Place the centering pins in the adjuster
holes, hold the front in position, and
press the pins into the nailers. Then drill
the shank holes. Finally, tap in the adjust-
ers and bolt the front in place.

Installing Shelving

To install the shelves (which you may
wish to remove before transporting the
cabinets to the site), insert sets of pins
into the holes, or clip sets of shelf hang-
ers onto the standards. Set the shelves in
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place and test the fit. There should be

a little side play to allow easy removal—
% in. is about right. Trim the shelving if
necessary.

There should not, however, be any
rocking motion. If there is, either the
holes are off or the shelf'is warped. Test
for the latter first by removing the board
and sighting it—your eyes are very good
at seeing even a slight amount of distor-
tion. If you do spot some warp, all may
not be lost. You may be able to eliminate
the rocking simply by flipping the board
over or by turning the back edge to the
front (you may need, of course, to add
another edging strip).

If more than one shelf rocks, the
rows of holes (or shelf standards) are
probably out of level with one another.
While it’s possible to move and reposi-




tion the offending standard, there is lit-
tle you can do about a misdrilled row of
holes. Fortunately, there is something
you can do about the shelfsupport clips:
Add bits of fine-grit sandpaper to them
until the shelf ceases to rock. Trim the
sandpaper to the shape of the support
and glue the paper in place. Repeat the
process for all the other shelves using
this misdrilled row of holes. To prevent
these clips from coming out while han-
dling the cabinet, tape them temporarily
in place with packing tape.

Installing Commercial
Storage Fixtures

In recent years, aftermarket fixtures that
expand the storage capacity and utility
of stock kitchen cabinetry have become
widely available. Most of these fixtures
are easy to install, requiring little, if

any, modification to the cabinet cases.
Because of their usefulness and relatively
low cost, I install almost all the items dis-
cussed here in every kitchen that I build.

The mounting hinge for the sink tray
is attached to the inside of the cabi-
net and the back of the drawer face
front. Here, I'm using a scrap block
the same thickness as the full-inset
face front to help orient the hinge
plate.

Tilt-Out Sink Trays
Sink trays, mounted to the back of the
false drawer front, are useful for hold-

ing soap bars, wash pads and sponges
right where you need them. Made of
either plastic or stainless steel, they are
designed to make the most of the other-
wise wasted space between the bowls of
the sink and the cabinet face frame. Most
sink trays come with a pair of hinges for
mounting the face front to the frame;
check the manufacturer’s directions for
specific instructions about mounting and
adjusting them.

Generally, you install the mount-
ing hinges first to the inside edges of the
frame stiles, then to the back of the face
front. Because the holes on the attach-
ment plate are elongated to allow for up-
and-down adjustment, center the screw
in the oval-shaped hole. Be sure to keep
the bottom of the attachment plate at
least %16 in. off the frame rail to allow

room for downward adjustment.

Installing Commercial Storage Fixtures
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H A slide-out utility bin makes a good place for the junk that usually hides under the

kitchen sink.
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slide-out towel bar to the inside of the cabinet.
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With the cabinet on its side and a square held to the face of the cabinet, | install a

Make installation of the hinges to
the front easy by clamping the face front
in position before drilling the pilot holes
for the hinge screws. Again, center the
screws in the elongated adjustment
holes. Once the hinges are in place, test
the closing action and the alignment of
the front to the frame. Make any neces-
sary adjustments and then install the tray
to the back of the face.

Slide-Out Bins

Slide-out bins come in a wide variety of
shapes and sizes. Some are mounted to
slides attached to their bottoms, while
others slide along side-mounted hard-
ware, similar to a drawer (see the photo
at left). To ensure a trouble-free installa-
tion, carefully follow the instructions that
come with the fixture. You should also

receive drilling templates and instruc-

tions on how to adjust the hardware




for smooth operation. Before purchas-
ing these fixtures check to be sure that
your door openings are wide enough

to accommodate them. If the fixture
mounts on slides between two walls,

the spacing is critical. Check the specifi-
cations before building the case, or
figure on adding spacers to existing

partition walls.

Slide-Out Towel Bars

I usually mount slide-out towel bars
either to the inside of the sink cabinet
along one wall, or within a separate, nar-
row cabinet joined to one side of the
sink unit. There are two basic mounting
types: side mounted and top mounted.
In both cases, you install the bars by
extending out the tongs and running
screws through the exposed mounting
holes in the base plate. Take advantage
of the fact that the cabinets are not yet
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installed by tilting the cabinet on its side
or roof—the force of gravity helps hold
the fixture in position (see the bottom
photo on the facing page).

Lazy Susans

One way to make good use of blind cor-
ner cabinets, which are notorious for
poor accessibility, is to install a lazy Susan.
The hardware for most lazy Susans is
straightforward: two pivot points and a
two-piece telescoping pole to which the
circular shelf trays are bolted.

Locate the floor pivot by laying one
of the shelf trays on the floor of the
cabinet. After checking the clearance
around its circumference, mark the
outline of the hole through which the
pole passes. Then remove the shelf and
eyeball the center of the outline. Laying
out the roof pivot is a little trickier. First,

of course, there must be a piece

‘ ‘ “Half-moon,” swing-out shelves equipped with slides can extend well out of the cabi-
net opening, making good use of a blind corner cabinet.

Locating Lazy Susan

Pivot Points

1. Set shelf on floor, check
clearance around perimeter,
then mark centerpoint
through hole.

2. Measure to centerpoint,
squaring out from back of cabinet.
Find point at top of cabinet ceiling
or nailer) and drill small hole to
transfer mark to underside.

3. Install pivots, orienting pins
over centerpoints.

Installing Commercial Storage Fixtures
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Tray dividers mount to clips screwed to the floor and back wall of

In use, the tray dividers do a great job of keeping the trays from

interlocking with one another, making them easier to organize and
toslide in and out.

of wood to lay out to: Unless the cabi-
net has a ceiling (it will if it is a wall cab-
inet), install a 4-in.-wide plywood nailer
brace across the cabinet so it passes over
the approximate center of the fixture.
Using a framing square, measure out
square from each wall, noting the dis-
tance to the centerpoint on the floor.
Again using the square, establish this
point at the top of the cabinet. Transfer
the top centerpoint to the underside of
the brace or ceiling by drilling a small
hole at the centerpoint.

Attach the pivots to the floor and
brace, centering them over the marked

centerpoints. Now slide the pole through

Installing Doors, Drawers, and Other Components

the shelf trays, set the bottom of the

pole on the floor pivot, and telescope
the inside pole until it captures the ceil-
ing pivot. Secure the poles together with
the setscrew, slide the trays up the post to
the desired spacing, and the lazy Susan is

ready to roll.

Half-Moon Swing-Out Shelves
Another way to make good use of a
blind corner cabinet is to install half-
moon-shaped shelves that swing out of
the opening. An optional, though more
expensive, feature is the addition of
slides that allow the shelves to come far-

ther out of the cabinet, which is a qual-




ity appreciated by people with impaired
mobility.

Since there are several varieties of
these fixtures and ways in which they are
mounted to the cabinets, follow the man-
ufacturer’s instructions carefully, with one
exception: Some manufacturers recom-
mend attaching the pivot points directly
to the back of a face-frame stile. I have
found that the weight of the shelves when
loaded can distort the frame. To create
a stronger attachment point, I glue and
screw a second piece of wood—a %-in.
by 1%-in. square length of hardwood—to
the back of the stile. I also screw it to the
floor and to the top stretcher.

Once again, be sure that the cabi-
net opening will accommodate the fix-
ture, and note that the addition of slide-
out hardware increases the clearance

requirement.

Tray Dividers

While it is certainly possible to build
your own dividers of Y4-in. plywood, slid-
ing them into floor and ceiling-panel
grooves, you can’t beat the time savings
of installing coated metal tray dividers
(see photos on the facing page). These
fixtures have the added advantage of
allowing side access to the trays, which
means no more losing small trays for-
ever to the dark recesses of an enclosed
cubby hole.

The divider bar mounts to clips
installed to the floor and back wall of the
case. I mount the clips to the bar and
then lay out their positions with a fram-
ing square. After predrilling pilot holes, I

screw the clips in place.

Slide-Out Cutting Boards

To create a cutting board that slides fully
out of a cabinet yet provides a firm work
surface without having to be removed
and set on the counter, use a heavy-duty,

full-extension slide designed specifi-

Slide-out shelves greatly improve the accessibility of kitchen cabinets. The dovetailed,
solid-wood shelves shown here (in my own kitchen!) are installed on heavy-duty, full-
extension slides.

Installing Commercial Storage Fixtures
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Slide-Out Shelf Design

¥-in. hardwood

Story stick Ya-in. side YVo-in. slide
\ clearance
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Sink-Cabinet Slide-Out Shelf Unit

Screws from shelf unit
into door rails

Y-in. plywood
sides and floor

Heavy-duty,
side-mounted
full-extension slide
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cally for this purpose. Accuride’s model
340-176 supports up to 100 1b. fully
extended and is designed for use with a
1%-in. butcher block (see Resources on
p- 208).

Mount this type of slide directly to
the case sides (or to spacers that bring the
sides flush to the edge of the face frames).
With the Accuride slide, attachment clips
mount to the ends of the cutting board.
These clips allow the board to be easily
removed from the body of the slide—a
welcome feature for cleaning or for using

the board in another location.

Installing Shop-Built

Storage Fixtures

You can, of course, also build your own
storage fixtures. Although this can be
time-consuming work, there are several
advantages. First, you have the ability
to custom-size the fixtures to your cab-
inets, making the most of your space.
Second, instead of settling for metal

or plastic components, you can make
these fixtures almost entirely from
wood. And finally, some of the stand-
alone projects—the plate rack (p. 175)
and tamboured-door appliance garage
(p- 176) in particular—add a good mea-
sure of traditional charm. Although I do
introduce you to some new techniques
in building some of these projects, most
draw on the cabinetmaking procedures

already covered in this book.

Slide-Out Shelves

Although any shelf can be made to slide
out of a cabinet by adding drawer guides,
the result is not that practical. To keep
items from sliding off a moving shelf, it
is necessary to add edging strips to the
back and sides (a front strip is optional).
I make the edge strips in different
heights, placing the largest to the rear
edge, and shape and round the strips

before assembly.



Use the module story stick to deter-
mine the layout of the shelf components
(as shown in the top drawing on the fac-
ing page). Remember that most slide
hardware requires %-in. of clearance to
either side. To keep the layout and join-
ing processes as simple as possible, I
avoid rabbeting the edging strips around
the shelf panel. Instead, I use splines or
spline biscuits to make the joint, add-
ing screws to draw the edgings tight to
the panel. Where the screws would show
along the front edge, I drill countersink
holes and cover the heads with wood
plugs.

Slide-Out Sink Shelf—One of the
most often-used cabinets in a kitchen is
the unit that supports the kitchen sink.
Unfortunately, because of the plumbing
fittings, it is also one of the most difficult
cabinets to access or make efficient use
of. A slideout shelf unit helps solve both
these problems. A light pull on either
cabinet door brings the contents of the
sink cabinet out into full view while pro-
viding easy access from either side. If
you wish, you can add waste basket(s) to
the unit; feeding and dumping the trash
then become quick and easy.

Note in the bottom drawing on the
facing page that I've secured the pair of
doors to the front of the shelf assembly
and used heavy-duty, side-mounted, full-
extension slides to support the unit. To
ensure strength and longevity, use %-in.
plywood (finished with a polyurethane
varnish) for the sides as well as the bot-
tom. Run a bead of waterproof silicone
caulk along the seam between the shelf
base and sides. In this way, spills are con-
fined to the shelf unit, where you can
see and clean them up, instead of work-
ing their way into the joint and eventu-

ally through to the cabinet floor.

Multi-Bin Recycling Fixture

Ya-in, Cut to diameter
hardwood of pole.
plywood

Waste basket Add % in. to
radius for
outside cut.

[0 t 1)

~S—— Hose clamp
Collet Detail
[ ]
Cut notches to

Commercial Suit waste baskets.
tazy-Susan /
shelf

Cross Section

Ya-in. x 3/41[’1—./
banding

Revolving Recycling Bins
You can now buy lazy Susan—type recy-
cling bins, but similar fixtures are fairly
easy to build yourself. My design uses the
pivots, pole, and lower shelf from a stan-
dard, commercial lazy Susan. The only
thing you’ll need to make is the upper
disc to support the plastic garbage pails.
Make this disc from %-in. hardwood
plywood, cutting out notches to contain
the bins. Be sure to purchase your bins
ahead of time—choose different colors
to help distinguish the recyclables—then
lay out the cuts to fit. For a first-class job,
add a wood banding to the circumfer-
ence and notch cuts of the disc. Secure
the disc to the pole with the collet and

Installing Shop-Built Storage Fixtures
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Plate Rack

Make height and width to suit.
Size depth to fit other wall
cabinets.

\k

8in.to 9in.

Installing Doors, Drawers, and Other Components

Filigree perforates apron board.

Dowel holes do not
perforate shelf — stop
Y4 in. from surface.

%-in. dowel

Space dowels
1%in. to 2in.

14 in.to 16in.

Note: Dowels pass through rail, cut flush to bottom.
Nail rail to dowels from inside — nails should not
show on face of rail.

A wall-hung plate rack, often mounted directly over the sink, is a distinctive feature of
traditional English kitchens



hose clamp arrangement shown in the
drawing on p. 173. Set the height of the

disc so that most of the weight of the
bins is supported by the lower shelf.

Plate Racks

There is probably no storage item that
speaks more strongly of the traditional
country look than a plate rack. You can
install the rack between any wall units;
though hung over a sink, the fixture
becomes fully functional, allowing you to
put your dishes away without bothering
to wipe them dry.

At first glance, my plate rack, com-
plete with arched apron and filigree, may
appear complicated and difficult to build
(see the drawing on the facing page).

In reality, it is not. The plate dividers
are nothing more than dowels inserted

through holes in the base rail and glued

A'/s-in.-square strip of fine-grained
wood is the perfect tool for laying
out the curve of an arched apron.To
keep the curve “fair,” notice that I've
pinned the curve to outriggers on
either side of the apron as well as to
the apron itself.

into matching holes in the ceiling.
(Clamp these two pieces together and
drill them at the same time on the drill
press to ensure precise alignment. Be
careful not to drill all the way through
the ceiling piece.) Lay out the arched
apron by marking the centerline height
of the arch and the two end points. To
draw the curve, bend a Y4-in. square strip
of clear wood—make it about 12 in. lon-
ger than the arch—until it touches all
three points. Attach the ends of the
strip to extension boards (see the photo
above) and draw a line along the edge of
the strip. Cut to the curve with a band-
saw or jigsaw.

To create the filigree, first make a
template of the cut-out shape in poster-
board. Trace the filigree on the apron

and then cut to the line using a jigsaw,

Installing Shop-Built Storage Fixtures
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Spline biscuit

Under-Cabinet Display Rack

Ya-in. plywood
Ve-in. or Ya-in. celling
hardwood ply back

Router-beaded
edge treatment

scrollsaw, or coping saw. Drill a starting
hole large enough to insert the blade
and additional holes at sharp bends to
help the blade make the turn. Clean up
the cut with files and then round over
the edge with a router fitted with an

&-in. roundover bit.

Under-Cabinet Display Racks
Like the plate rack shown earlier, the
under-cabinet display rack above may
look a bit complicated, but it’s really quite
simple to build. Develop a pleasing shape
for the side boards on a full-scale draw-
ing, then trace the drawing onto the
wood using a pounce wheel. The toothed
disc of the tool perforates the paper, leav-
ing a dotted line on the wood. (Alterna-
tively, make the drawing on posterboard
to create a cutting template.) To make the
shaped sides identical, hold the boards
together with double-stick tape and cut
them out at the same time.

Using a table-mounted router, cut
rabbets along the inside back edge of the

176 Installing Doors, Drawers, and Other Components

To fit under
wall cabinet

Optional gallery rail

Plate slot

side boards to receive the plywood back
board. Also use the router fitted with a
beading bit to make decorative profiles
along the front edge of the plate shelf
and the lower edge of the top rail. I like
to biscuitjoin the ceiling and shelf to the
side boards. If I also use screws to join
the sides to these components, I counter-
sink the screws and cover the heads with
decorative buttons.

If you wish to add a gallery rail to
the front edge of the shelf, you can pur-
chase the parts from a local building
supply center or through mail order.
Install the rack by screwing through the
back into the wall studs.

Appliance Garages

To maintain a traditional and unclut-
tered look throughout the kitchen, you
may wish to hide your modern chrome
and plastic counter appliances. But to
keep them readily accessible, you want

to keep them on the countertop and



The appliance garage in my own kitchen, featuring a tambour door of Honduras
mahogany, conceals a rowdy gang of toasters, blenders, and other small countertop
appliances.
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Tambour-Slat

Milling Procedure

Length of
tambour + Y2 in.

i/

Width of slat
(% in. to %in.)

1. Thickness-plane stock to width
of slats and joint edges.

2. Shape edges.

To make the tambour, | set the slats face down against squaring stops and glue a piece
of light canvas to the back side.

3. Rib off lats and repeat process plugged in. The answer to this dilemma
hipe P ' is to provide the appliances with a
garage, complete with a rollaway door

(see the photo on p. 177). Tambour

11‘/?'1;0 works well for the door and goes with
most traditional styles, though I would
I have reservations about using it in a

strictly colonial-era setting.

You can buy ready-made tambour
Note: Make starting slide wider in a variety of woods, as well as the slide
to allow room for finger nofch. hardware. It’s not difficult, however,
to make your own (see the drawings at
left). First, cut and shape the slats from
a board following this sequence of steps:
Surface both faces (the thickness of the
stock will be the width of the slats) and
joint both edges. Then round or cham-
fer the edges with a router bit. On the

178 Installing Doors, Drawers, and Other Components



tablesaw, rip off the slats from each edge
of the board—I make the tambour
Y4 in. thick—and repeat the steps until
the board is used up. Cut the slats about
Y in. overlength. I make the starting slat
a bit wider than the others to allow me
to work in a finger slot or attach a knob.
To create the tambour door, lay out
the slats face down on a smooth flat sur-
face using stops to hold the ends even
and square to the first slat (see the photo
above). Cut out a piece of light can-
vas (10 oz. or less ) about 1 in. narrower
than the finished length of the slats, and
a bit longer than the total height of the
tambour. Spread white glue on the back

of the slats and on one side of the canvas.

Apply the canvas carefully, centering it

between the ends and smoothing out the

wrinkles and air pockets as the material
absorbs the glue. Don’t move the assem-
bly until the glue has thoroughly set.
Then cut the tambour to its final width,
using the crosscut jig on the tablesaw to
ensure that you cut it square.

Make the track for the tambour
by routing a groove along the inside
face of the side boards (see the draw-
ing below). First, make up a template in
¥-in. plywood to mimic the path of the
track. Temporarily screw it in place on
the inside face of the garage side. Install
a Yie-in. cutter with a top-bearing pilot
into the router and make the cut, hold-
ing the bit tight to the template. Stop at
the mark indicating the end of the cut.

Routing Tambour-Guide Groove

Rail Stretcher

\
= )

Inside view of
garage side

Stile

Front edge of
garage side

%a-in. nailer

Ya-in. back

Ye-in. wide groove
(tambour track)

Stop mark for
router base to
indicate end

Ya-in. plywood cut to
shape of tambour track
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Mobile Work Islands

Edge-banded
Ya-in. plywood

Y4-in. marble top

e Utensils drawer
/ Mﬁ

Swing-up
mixer shelf

/

1
y/
Slide-out
j/ shelves
//
/ .
Attach drawer face L] FulI-swwel
and door to island locking casters
side panel.

Baker’s Island

1Ve-in.
thick butcher block

Knife drawer
L

1

Adjustable
shelves

N

P

Slide-out waste
basket or compost
bin

Food-Prep Island
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After fastening the sides of the garage
to the top rail, stretcher, and back, test
the action of the tambour in the track.
Sand the back of the slats if necessary to
reduce their width and ease binding. A
coating of wax from a candle stub helps

the tambour run smoothly.

Mobile Work Islands
Creating a work island that stores out of
the way under the existing counter area
is an excellent way to add work space
to a small kitchen. You can design your
mobile island to serve a variety of func-
tions. The two designs shown in the
drawing at left represent a mini-baking
center and a food-preparation area. For
the former, I've specified marble for the
countertop (the best material on which
to roll out dough), slide-out shelves for
bowls and a swing-up shelf for the elec-
tric mixer. The second island, featuring a
butcher-block counter, knife drawer, and
slide-out waste or compost bin, is ideal
for chopping up vegetables and meats.
Build the island following essentially
the same construction techniques for
building standard base units. Instead of
installing a Va-in. back panel, however, I
recommend using %-in. plywood, which
gives the island needed stability. In the
drawing, note how a false door (and
optional drawer front) serve to hide the
island when it’s stored away. Finally, for
smooth handling in motion and security

in use, install fullswivel, locking casters.



This mobile island is multipurpose: Its top surface serves as a cutting board while the base carries
a pair of waste bins that can be rolled about to collect garbage throughout the kitchen (note the

hefty pull rail). If you wish, you could choose instead to eliminate the second waste bin and substi-
tute a drawer for cutting utensils.
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Cabinet
Installation

ith the cases assembled and finished and doors and drawers built

and installed, the time has come to install the cabinets in your

kitchen. Unless you are fortunate enough to be building the cabi-

nets in an attached garage, however, you must first deal with getting
them safely to the site. As you'll see below, there are certain techniques you can use
to prepare and load the cabinetry that will help minimize “road rash.”

Once on site, installation of the cabinet modules should go quickly and smoothly
if you first establish level reference lines around the perimeter of the kitchen. With
the cabinets fixed in place, you’ll install the applied end panels, fit the running mold-
ings, and then reinstall and adjust fixtures, shelves, doors, and drawers.

Transporting the Cabinets

Begin the preparation of the cabinets for shipping by removing any loose compo-
nents: primarily adjustable shelves and loosely fitting sliding or revolving fixtures
(most lazy Susans can be safely left in place). If you feel it necessary to reduce the
weight of the cabinets, remove the drawers and doors and transport them separately.
In either case, consider removing the pull hardware. If left in place, drawer and
door pulls are likely to inflict damage as well as suffer it themselves.

Wrap the faces of the cabinets with sheets of cardboard (you can find large
pieces at your local appliance or bicycle store), securing them in place with staples
to the cabinet backs. Be careful to staple only to the outside edges, avoiding the thin
plywood back panel. Besides protecting the wood, the cardboard keeps the doors
and drawers tightly shut.



Loading Techniques

Living in the Pacific Northwest, I'd never
consider delivering cabinets in an open
pickup truck or trailer—it’s a sure way to
make it rain (and this climate needs little
coaxing). That’s unfortunate because an
open vehicle is much easier to load and
allows you to stack the cabinets much
higher than is possible in most closed
vehicles.

Whether loading in an open or
closed space, follow these basic proce-
dures: Load the biggest and heaviest cab-
inets first, then place blanket-wrapped
smaller cabinets, shelving, applied end
panels, and fixtures inside them. As you
continue to load, juggle with the orienta-
tion of the cabinets to produce the snug-
gest fit possible—in my experience, most
damage results from cabinets shifting
during the ride.

As you stack a second layer of cabi-
nets over the first, screw them together
wherever possible. I turn the second-
layer cabinets upside-down and screw the
stretchers together. Tie down the cabi-
nets securely to the trailer or truck side
walls. Finally, gather the running mold-
ings together into taped bundles, orient-
ing the profiled faces inward.

Site Preparation

In Chapter 4, I showed you how to
record site measurements and develop
case dimensions with a set of story poles
(see pp. 48-57). As shown in the draw-
ing on p. 184, you’ll use the vertical pole

To prepare the cabinets for shipping, | wrap the faces and sides with sheets
of cardboard.



from this set to create the reference
lines to which you can set the base and
wall units. (Note: If you are using a level,
you can skip the next step and simply
beam and mark a level line after initially
marking a set of points from the story
stick). At 4-ft. to 6-ft. intervals around
the perimeter of the kitchen, mark the
height of the top of the base sides and
the lower edge of the wall-unit sides as
shown on the story pole. Be careful to
keep the pole plumb (I tape a torpedo
level to one edge) and aligned to the
40-in. height level reference line you
previously established. Join the marks
with a straightedge and you have your
setting lines.

Unless you intend to use adjustable
leg levelers, the next task is to build the
support frame for the base units. Work-
ing with kiln-dried 2x4s (be finicky about

Establishing Cabinet Installation Lines

184 CabinetInstallation

using only straight stock), cut and assem-
ble the frame to the design dimensions.
Screw the sections together, being sure to
keep their top edges flush, and then set
the assemblies in place on the floor. Screw
the frame to the high point of the floor
and then work out from there, leveling
the frame with dry cedar or pine shims
(see the top photo on the facing page).
Take diagonal measurements to ensure
that the frames sit square before secur-
ing them permanently to the floor. Trim
the shims flush. Now install 3%%-in. strips
of Y#in. hardwood plywood (which you
have prefinished) and apply them to the
exposed faces of the base frame (see the
bottom photo on the facing page). Miter
the outside corners and use glue and
¥-in. brads to secure the strips in place.
Don’t worry about any gaps between the
veneer and the floor, since they will be

covered later by a shoe molding.
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‘ I screw the base frame to the floor, using shims where necessary to bring the
frame level.

Although you considered site access
during the early layout stages of the cabi-
nets (see p. 15), it wouldn’t hurt to make
a final check before bringing in the cab-
inets. If necessary, take passage doors off
their hinges, move furniture out of the
way, and roll back carpeting (or cover it
with cardboard). Don’t attempt to move
the larger units without either a helper
or a swivel-wheel dolly.

Installing the Base Units

Begin the installation with a corner unit.
Set the cabinet in place on the frame

(or install the leg levelers into their sock-
ets) and check that the top edge is even
to the reference line. Make fine adjust-
ments to base-frame-supported units by

backing off the floor-attachment screws ‘

to the exposed faces.

and adjusting the leveling shims. For
cabinets with leg levelers, you need only

turn the leg into or out of its socket.
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Scribing Face-Frame Ear to Uneven Wall Surface

1. Set cabinet in place; untrimmed
ear touches meeting wall.

3. Scribe line on ear;
hold point and
pencil level.

Untrimmed ear touches

out-of-plumb wall
at bottom edge.
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2. Set compass to distance
between layout mark and
actual position of cabinet
side with untrimmed ear
touching meeting wall.

Layout mark for
edge of ‘A’ module
case side

R
)

¢

— \ Base-cabirjet
ﬂ reference line

Cabinet Module A

If the face frame butts to a wall, you
must scribe the stile’s overhanging “ear”
to the wall surface. With the cabinet set
in place and leveled, the untrimmed ear
will hold the cabinet slightly away from
its final position. To establish this posi-
tion, first set the compass scribe to the
distance between the end of the cabi-
net and its layout mark on the back wall
(see drawing above). Now, holding the
compeass level, draw a line mimicking the
wall surface down along the face of the
face-frame stile; be sure to keep the com-
pass leg tight to the wall surface and level
with the pencil point. (Skip ahead to the
photo on p. 192 to see me scribing a side
panel in this manner) If you allow the
compass to deviate from level, the line
will not accurately represent the wall sur-
face. Cut to the line with a jigsaw, and
then plane in a slight underbevel. Press
the edge into the wall surface. The end

of the cabinet should now sit precisely to
the layout mark.

Don’t yet secure the corner unit to
the wall or base, however. Instead, con-
tinue to set the other base units to one
or both sides of the corner unit, adjust-
ing their heights to the level line and
their face frames flush to one another.
Clamp across the frames, drawing them
tight and flush before running in the
connecting screws (see the top photo on
the facing page). If you have face frames
designed to bridge over two or more
units, install these now too.

After setting a run of base cabinets,
hold a long straightedge across their
faces and shift their alignment true to
the tool. Then secure them to the base
frame with 1%&-in. drywall screws driven
through the cabinet floor. Either coun-
tersink and plug the screws, or leave the

heads on the surface and cap them with



To connect adjacent cabinets, | clamp
them flush together across the face
frames and run in screws from the
side (into predrilled countersunk
holes).

.y :
L T |

Screws through the back stretcher and into the wall studs fasten Pilaster molding covers the joint between the cabinets. Notice it
a base cabinet securely to the wall. Shims keep the face of the is held down from the top slightly—a molding will sit against it.
cabinet plumb.
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plastic press-on covers. Then fix the cab-
inets to the wall studs with 2%-in. or 3-in.
drywall screws run at an angle through
the back stretcher, as shown in the bot-
tom left photo on p. 187. Use shims to
fill any gaps between the cabinet backs
and wall surface at these attachment
points. Finally, cover the joints between
face frames with a pilaster molding (see
bottom right photo on p. 187). I also
apply the pilaster moldings on wide stiles
in the middle and ends of cabinets to
make these moldings appear more uni-
form and consistent. (See the top photo
on p. 109 and the drawing on p. 27).

If you’re installing a peninsula or
island unit on adjustable leg levelers,
it’s a good idea to screw blocks made
up from pairs of 2x4s to the floor under
the cabinet. Then you can screw or bolt
the cabinets to these blocks to ensure
a wobble-free installation. Use shims to
fill in the gap between the blocks and
the leveled cabinet floor.

Marking for Utility Cutouts

Laying Out Cutlines for Utilities

If a base cabinet must be fit over plumb-
ing or electrical outlets, mark the cut-
outs on the back panel, using mini-story
sticks for speed and accuracy (see the
drawing below. The horizontal positions
of the utilities should already have been
brought up to the level reference line.
Hold the horizontal story stick to the
reference line and transfer these posi-
tions to the stick. Also mark the pre-
dicted position of the cabinet case side,
taking into account the overhang of the
face frames.

To locate the vertical cutlines,
extend level lines over to one side from
the utilities. Now hold the vertical stick
plumb, mark where it crosses the base-
unit reference line, and then mark the
position of the level lines on the side of
the stick. Be sure to keep the stick plumb
and the reference line on the mark.

Now transfer the cutline positions to
the back of the cabinet. For the horizon-
tal positions, hold the stick along the top

Side edge of
) cabinet B
S'de. edge of Level reference
cabinet A \ Hold story stick to line. FT::— [ line
@_LVE Vv b Yy YV
[~ A o7 Tt rr 4
{ . V
|
- 7] K
[ Base-unit line
O 0
-]
ol Hold
story stick
a | plumb.
/
/
D T ‘I
J-____ e i e — _‘___y'
Cabinet A Cabinet B
(in dotted lines)
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edge of the cabinet, aligning the case side . .
mark to the actual case side (as shown in Transferring Layout to Back of Cabinet

the top drawing at right). Transfer the

position marks along the top edge of Hold stick on cabinet to mark indicating side edge.

the cabinet and then extend them down

. . A
square to the top. For the vertical posi- y /1 l

tions, transfer the vertical cutline marks to — —
, ad 0 0 G
the side edge of the cabinet, aligning the L O ® @u

mark indicating the base reference line
with the cabinet’s top edge (see the bot-
tom drawing at right). Again, bring the
marks over with a square. The outlines of
the cutouts are created where these lines
intersect the lines brought down from the

top edge.

Installing the Wall Units
As you might have guessed, installing ]

wall units is a bit trickier than laying

Note:

“A” on stick
work against you rather than with you. indicates location
of abutting
module A.

down base units. Here, gravity tends to

But with the help of ledger strips and a
slightly modified pipe clamp it’s not all
that difficult.

Begin the installation process by

Cabinet Module B

. . . . . Hold stick to side of cabinet at base-level mark.
installing %-in. by 1%-in. ledger strips

0

to the upper cabinet reference line. Use <

the horizontal story pole to mark the
location of the upper cabinet case sides

so you know where to cut the ledger to
meet the end of a run of upper units.
Since these ledges will be left in place, be
careful to cut them and install them pre-

cisely—and to prefinish them. Secure the

ledgers with countersunk screws directly O

into the wall studs. If a stud is lacking in

a critical place, install a threaded insert e ©
to accept the attachment screw (these O
inserts are designed to be driven into
sheetrock and are readily available at D
most hardware stores.)

Now start with a corner cabinet.
Remove the doors and temporarily set —

the cabinet in place on the ledger. Use
one or more pipe clamps (with the heads
reversed as shown in the photo on

p- 190) to hold the cabinet upright and
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Tips
Cabinet Installation

= In general, scribe onto masking
tape rather than onto the wood
itself. This not only makes the line
easier to see and to erase but also
prevents the pencil from following
grain lines in the wood.

= When fastening to dry, hard studs,
lubricate the screw threads with
beeswax or candle wax to reduce
the chance of breaking the screw
halfway into its pilot hole.

= You can find stud locations by
using an electronic stud finder—
they work well (when they actually
find a stud) but they aren’t consis-
tent. Other tricks include following
the screw lines of the sheetrock (if
they are visible) or simply knock-

190 Cabinet Installation

| begin the installation of a run of upper cabinets with a corner unit. Here I'm adjust-
ing the face of the unit plumb while it sits on its ledger. The pipe clamp (with a
reversed head) prevents the cabinet from pitching forward.

ing on the wall with your knuckles.
After a while, you'll learn how the
rapping sound changes where the
studs back the wall covering.

m If you have a choice, go with
square drive rather than Philips-
head or slotted drive screws for the
installation screws. Screwdriver
bits grab on better to the square
heads, reducing the chance of their
jumping out and stripping the
head of the screw.

m If the pilaster molding rocks on
the joint line between two face
frames, hollow out the back of the
molding slightly with a dado or
router.

against the wall. Use your 2-ft. level to
check the face for plumb. If necessary,
turn the head of the clamp to slightly
raise or lower the cabinet to bring the
face into plumb and then add a shim
between the cabinet and the wall to set
the correction. Then fix the unit to the
wall by running in 2%%-in. by #10 washer-
head screws through the predrilled shank
holes in the nailer (which you’ve estab-
lished with a story pole). I recommend
drilling pilot holes in the studs to prevent
stripping the heads of the screws.
Continue to install the rest of the
run. Find the stud locations and lay out
and predrill shank holes through the
nailer for the attachment screws in the
next adjoining cabinet. If necessary, also
use the story pole method described
above to lay out and then cut out any
utility openings (such as an outlet open-
ing for a cabinet-mounted microwave).
To simplify the process, I work from the
outside of the cabinet, marking and pro-
ducing the cutouts and pilot holes on
the back of the cabinet. Set the next
adjoining cabinet in place on its ledge;
screw its face frame to the last installed
cabinet; and then screw this cabinet to
the wall, checking to be sure its face is
plumb. Install shims as necessary. Note
that the end walls will be covered with
applied panels, and the shims won’t
show here. Install pilaster moldings over

the face frame joints.

Installing Peninsula or Island
Overhead Cabinets

Because a run of peninsula or island over-
head cabinets has little, if any, wall to fas-
ten to, installation is a bit more difficult.
First, you must be sure there’s sufficient
blocking in the soffit or ceiling joists; you
may have to install cross blocking if the
joists run parallel to the length of the cab-
inets as shown in the top drawing on the

facing page. Second, you may need to



install blocking to the cabinets’ top sur-

Installing Peninsula Upper-Cabinet Units
2x6 blocking installed Lag bolts into cross blocking
between joists \ Z
Joist
I
\
K Drywall

Shim between block
and ceiling to plumb
face of cabinet

face to hold the cabinets a predetermined
distance away from the ceiling or soffit.
And third, you must predrill shank holes
for the lag bolts or through bolts that will
hold the cabinets in place. )>\
To do the installation, set up the | /

into place. While your helpers stabilize pp— |
Spacing blocks

attached to roof

of upper cabinet

jacking stations and lift the cabinet(s)

1

the unit, raise the jacks until the block-
ing comes snug to the ceiling. If all goes
well, the cabinet will sit level lengthwise
and crosswise. If not, back off the appro-
priate jack and insert shims between

the block and ceiling. Resnug the jacks,
check the levels and then drill pilot holes
and run in the bolts.

Installing End Panels
The use of applied end panels or boards

is one of the features of this style of cab- i
inet construction that I really appreci-

ate. After the cabinets are installed, it’s a Cross Section
simple matter to cover any gaps or shims

showing between the back of a cabinet

Scribing an Applied Panel

Out-of-plumb A A
wall | o =
T T
{ |
| i
Shims to Base Applied | AL '
plumb cabinet cabinet p:rﬁ)el E 1 [t
| ¥ 1
( & 1
| |
y | ¥ !
I [ I ]
| P

Hold arms of compass level

3. Draw scribe line mimicking
wall from point A to point B.

2. Mark A and B distances
along top and bottom
edges of applied panel.
Open compass to arbitrary
setting of approx. 2 in.
Lock and hold panel so
pencil touches A and B
marks.

1. Measure distance A
and distance B.

Installing End Panels
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With the end panel frame held
plumb with clamps, | use a com-
pass to scribe the cutline along
the back edge. | applied masking
tape to the wood to make the line
easier to see.
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and the wall. The exposed edge of the
cabinet’s back panel and any case fasten-
ers are covered as well.

To install an applied panel, follow
this sequence of steps: Using either a tape
measure or a story stick, measure the dis-
tance along the top edge of the cabinet
between the front of the cabinet and the
wall. (Distance A in the bottom drawing
on p. 191.) Transfer this measurement
to the top edge of the applied panel (the
panel should have been cut at least % in.
over width). In a similar fashion, trans-

fer the bottom spacing (Distance B in the

drawing) to the bottom edge of the panel.

Set a scribing compass to about

2 in. and then hold the panel against

the side of the cabinet (see the photo at
left). Keep the panel’s top and bottom
edges even with the cabinet top and bot-
tom edges as you slide the panel until
the compass’s pencil point touches the A
mark; the leg of the scribe must be level
with the pencil and touching the wall.
Check the compass at the B mark; the
pencil should touch the mark with the
leg against the wall. If not, double-check
your A and B marks for accuracy.

When you’re satisfied with the align-
ment, run the compass along the wall,
allowing the pencil to mimic the shape
of the wall on the panel. (Note: If the
panel is dark wood, apply a strip of mask-
ing tape on which to draw the line.) Be
careful to keep the compass legs level
with each other as you draw the line; oth-
erwise the line will not be true.

Using a jigsaw, cut ¥i6 in. away from
the line and test the fit. Plane and
file the cutline until you attain a per-
fect fit (you needn’t fuss with it if you
intend to cover the joint with a piece
of molding). Then remove the panel,
apply beads of panel adhesive to the
side of the cabinet, and press the panel
in place. Use clamps or finish nails to
hold the panel in position.

To install tongue-and-groove boards,
follow this sequence: Install the first
board either flush to the face frame or
tucked behind an overhanging frame;
plane the edge if necessary to tune the
fit. Use panel adhesive and brads to hold
itin place. Continue to install boards,
applying panel adhesive and tacking
through the tongues so the nail holes
won’t show. To cut the closing board
to fit between the last installed board
and the wall, follow the same procedure
described above for scribing a panel to
fit. Because the board must be “rolled”
into place, you will need to undercut the

scribed fitting line.



Depending on the style of your cabine- Fmdmg 2l L Angle

have t f
{1y, you may have o run one or more o 1. Hold Stick | against face and

the following cabinet-bridging moldings: mark intersection with corner.
cornice moldings to tie the wall cabinets

to the ceiling, corner moldings to cover
the junctures of end panels and face

frames with the wall, pilaster moldings to Note: Stick | and Il must
be of same width and
have parallel edges.

cover the joints between face frames or

between face frames and end panels, a /’I——ﬂrﬁ

valance to hide under-cabinet lighting,

a kick board and a shoe molding to tie

the kick to the floor, and perhaps an
undercounter cove molding. You may
also need to install a valance between 7z

two cabinets to surround a window or

lighting or ventilation fixture.
2. Hold Stick Il against other face and over Stick |.

Outside Corners Mark where outside edges of sticks intersect.

Join the outside corners of profiled
moldings with miter joints. Unless the i Z A ﬁ

corner isn’t square, the cuts will both ] ) p’

be 45 degrees. To join an out-of-square o ) )
. . 3. Connect marks to find bisecting angle (setting of miter
corner, find the bisecting angle, as shown angle on chopsaw/miter box)

in the drawing at right. Mark the loca-
tion of the cut by holding a length of
molding stock in place and marking an
edge where it runs by the corner (see the
photo at right). Lightly mark the direc-
tion of the angle cut on the waste side

of the cut to remind you which direc-
tion to set the miter saw. Before cutting
and installing this piece, first mark the
adjoining piece where it runs by the cor-
ner. Use a sharp block plane to fine-tune
the fit of the joint.

Inside Corners

You should not attempt to join inside
corners of moldings with a miter joint,
since any shrinkage or shifting of the
cabinets may result in an unsightly, open
joint. Instead, make a coped joint by fol-
lowing the sequence of steps shown in
the drawing on p. 194. Install the first

piece of molding into the corner, simply -
butting the end into the meeting wall. | | Holding the shoe molding in place, | mark the location of the corner miter cut.
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Cutting a Coped Joint

3. Cut along profile
line with coping saw.

194 Cabinet Installation

1. Install first piece of
molding, butting into corner.

Back-cut the end of the adjoining mold-
ing at 45 degrees to create the cutline for
the coped joint—the line where the cut
emerges on the face of the stock. Using a
coping saw, cut the molding to this line,
undercutting to create a sharp edge. Test
the fit against the installed molding and

fine-tune with a file or chisel.

Joining Cornice Moldings

Because cornice moldings sit at an angle
between the face of the cabinets and the
ceiling (called the “spring angle”), the
corner joints must be cut at a compound
angle. If you cut the moldings sitting at this
same angle with a miter saw, however, you
do not have to deal with the bevel angle.
Instead, you need only set the saw at the

miter angle: 45 degrees for square outside

Cut line

~
~

1
1
1 ~
1
|
|

~
~
~
~
~

.45°
t

2. Backcut second piece of molding at
45° angle, creating profile cut line.

4. Test-fit joint.

corners (or at the bisecting angl