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INTRODUCTION 
This book has been written in response to the many 
questions I have received from hundreds of cabinet- 
making enthusiasts asking me about building their 
own doors for kitchen, entertainment and other cabi- 
net projects. 

The Complete Project 

My earlier books, as well as many others I've seen, 
have detailed building plans for all sorts of cabinets. 
However, the process of building doors has not been 
fully explained. In many instances, instructions for all 
the possible door styles for each project would fill 
dozens of pages. That's what I hope to accomplish in 
this book, making it a companion manual for your 
favorite woodworking books. There are dozens of 
options offered so you should be able to find a door 
style to match any cabinet. 

1'11 show you how to build all types of door styles- 
from simple and basic to fancy and involved. There is 
a chapter on joinery which, when mastered, will allow 
you to build any door you need for your projects. 

If you are planning to build new kitchen cabinets for 
your home, building your own doors will save you 
money. Doors are among the most expensive items in 
any kitchen renovation, so being able to build your 
own will be a real plus. 

And, if you are going to tackle that kitchen cabinet- 
making project, there's a chapter on building drawers. 
Like doors, they can be a major cost consideration 
and the process of drawer building can be intimidat- 
ing to many woodworkers. I'll show you how to build 
drawers successfully, easily and inexpensively. 

I will also explore many of the new man-made wood 
products available, including particleboard (PB) sheets 
that have paper and epoxy coatings (referred to as 
melamine) as well as PB sheets that have real wood 
veneers attached. These open up a wealth of possibili- 
ties in door- and drawer-making. 

Some woodworking purists don't believe in using these 
composite boards. But I would advise you not to sell 
these modern products short. They are stable, inex- 
pensive and they do conserve our woodland resources. 
I have built hundreds of cabinets using PB with deco- 
rative moldings and they've turned out great. 

A door- and drawer-making book wouldn't be com- 
plete without an in-depth look at mounting hard- 
ware, both the traditional North American hardware 
and the European version that has made mounting 
doors and drawers a snap. I will describe all the possi- 
bilities for your projects. 

Door- and drawer-building can be fun and satisfying. 
Take your time, explore all the options, then build 
some of these great door and drawer styles for your 
own projects. 
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WORKING SAFE AT WOODWORKING 

SAFETY 
EQUIPMENT 
Working with tools can sometimes 
be dangerous. Over the last thirty 
years, I've had my share of nicks, 
scrapes, and one serious accident. 

When I look hack on all the times 
I've had a "close call," 1 realize they 
were caused by a number of things. . 
Primarily, I wasn't paying full ' 

attention to the task at hand. But 
there were a few times thar I was 

Hearing 
safety 

glasses and dust 
\asks are a 

necessity in the 
q & ~  workshop. 

tired and should not have bee11 in Protecting yourself 
the shop. Often, we don't take the 

Sawdust is a fact of life in the shop 
time to read all the safety instruc- 

and it can be dangerous. Wear a 
tions packaged with a new tool. 

dust mask when sanding or with 
any operation that creates dust. 

To avoid injury, read all the manu- 
facturer's information, don't work 

Your ability to hear is another one 
if you're tired, and eliminate any 

of the senses that can he affected 
distractions so you can fully focus 

when using power tools. Wear 
on the task. Spending the after- 

earplugs or any of the other hearing 
noon in a hospital emergency ward 

protection aids that are available. 
isn't much fun. 

Never turn on a machine without 
wearing hearing protection. 

When you start woodworking, the 
first thing you should do is pur on 
your safety glasses. If you normally 
wear glasses, get a prescription pair 
that is safetyrated. 
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Always know where your hands are 
when operating equipmenr. I a ~ k  
myself thar question each time I 
turn o n  a tool. And always use 
push sticks, paddles and guards. 

- > ". a Push stlcks, 
paddles, feather 
boords and other 

3 devrces should be 
used at all times. 

In this book, you'll see some of rhe 
equipment operating without a 
guard. Tha t  is only being done for 
photographic clarity. All machines 
should be operated with all safety 
atrachnients in place at a11 times. 

Tool Safety 
T h e  router is one  of the wood- 
worker's most important tools. It 
can create designs in minutes that 
would have taken a person days to 
finish by hand. Ir's onc of rhc best 
tools a woodworkcr has but it 
demands lots of respect. 

Be mindful o f  where your hands 
arc with this and other power 
tools. High-speed router a n d  drill 
bits, saw blades and sanding belts 
can jusr as easily cut you as wood. 
Be careful! 

SAFETY RULES 
I lere are just a few safety rules that 
should be kept in mind and taught 
to anyone who works in your 
woodshop. 

I .  Read arid undersrand all the 

instrucrions that come with your 

rools. 

2. Always wear safcry glasses because 

even rhc mosr innocenr looking 

hand roo1 is a porenrial hanrd. 

3. Re swarc of the position of your 

hands and fingers whcn operating 

powrr rools. 

4. Keep a fire cxringuishrr i n  rhe 

woodshop 2nd have it inspccrcd 

rcgulnrlv. 

5. Insrall a smoke alarni in the shop, 

as rheie is always a porenrial 

conibustion hamrd with sawdusr 

and chemicals. 

6. Wcar hearing protecrion when 

using machines or power rools. 

7.  Use caution whcn handling or 

disposing of chemicals. 

8. Wear a dusr masL or rrspirarnr 

whcn rhere is a potential of high 

dusr or chemical odor. 

9. Work under proper lighring. If 

the area is lir, the chance 

ofan acridrnt is grearly decreased. 

In. Never arrempt to change bladis or 

bits on a tool rhnis connecred to 

power. Pull the plug or turn off 

r h ~  circuit breaker. 

11. Do nor work when you are tired 

or raking medication. 

12. Krep bladrs and bits sharp. Dull 

rools can cause an accident. 

Thcsc are a few safety rules that 
everyone should follow. But above 
all else, use common sense. If an 
operation seems dangerous-DO 
N O T  DO IT! Find another way to 
safely accomplish the task. 
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Chapter 1 JOINERY OVERVIEW 

DOOR A N D  
DRAWER JOINERY 

There are a number of different 
joints we'll use to build the doors 
and drawers covered in this book. 
They include butt, miter, lap, rah- 
bet, groove, dado, mortise-and- 
tenon, dovetail and box joints. You 
may think these joints have 
strange-sounding names and may 
think they appear difficult to 
make, hut when you get down to 
the basics of each, you will discover 
that they are actually quite simple 
to build with a few tools. 

All of these joints can be made by 
hand. Before we had electricity 
and power tools, all joinery was 
hand-made, using chisels, saws and 
planes. Power tools have made the 
process much easier, and some of 
the jigs on the market further sim- 
plify the process. 

What is the best joint and which 
do we use? There isn't a "best" 
joint. Each has its own application 
and the choice depends on many 
things such as stress, materials 
being used and visual appearance. 
These will determine which joint is 
hest suited for each application. 

Types of Stress Wood M o v e m e n t  

Shear, racking, compression and 
tension are all forms of stress that 
act on joints. Some act to a greater 
degree depending on the applica- 
tion, so it is wise to be aware of the 
forces affecting your joinery. 

Shear is force applied to a joint, 
trying to slide it apart. For exam- 
ple, the butt joint used to join 
boards at right angles, such as 
those in a bookcase, has weight 
applied causing a downward or 
shearing pressure. 

Racking is a twisting force com- 
mon to doors, drawers and cabi- 
netry. The force applied can throw 
doors and cabinets out of square, 
causing binding and joint failure. 

Compression stress pushes the joint 
together, and tension tries to pull 
the joint apart. All joints are affect- 
ed by one or  more of these forces. 

Wood is an organic material. It 
will expand and contract even after 
the tree it came from has been cut, 
milled and dried. Varying humidi- 
ty levels during seasonal changes 
cause the wood cells to absorb and 
give off moisture, which results in 
wood movement. 

In many instances, joints are fash- 
ioned by attaching wood pieces at 
an angle. Movement in the wood 
acts on each piece at an uneven 
rate because the grain direction 
and pattern of each is different. An 
example of dealing with move- 
ment is with the raised panel in a 
frame-and-panel door-the panel 
is left to "float" in the door frame 
with a little extra space, so that 
expansion won't spread the stile 
and rail joints apart. 
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Adhesives 
and Fasteners 

Yellow carpenter's glue, an aliphat- 
ic-resin-based liquid, is a general- 
purpose woodworking glue suit- 
able for just about all joinery. If 
any of your projects are to be used 
outside, you may be better off 
using the relatively new family of 
water-resistant one-part polyur- 
ethane glues, however. 

Many types of fasteners will be 
used when building drawers and 
doors. Dowels and biscuits are 
reinforcement fastening aids, 
which, along with the glue, can 
measurahly improve the strength 
of a joint. And mechanical fasten- 
ers, like screws and nails, are often 
used to secure the joint until the 
adhesive sets up. 

One of the newest fasteners is the 
particleboard (PB) or chipboard 
screw. It should be the only screw 
used when joining PB material. 
The shaft of this screw is thin and 
the threads are coarse. Some chip- 
board screws have nibs under the 
head to lock the screw in place. 
But remember-always drill a 
pilot hole before installing these 
screws. The hole allows the screw 
to cut a thread, instead of wedging 
and splitting the board. 

Butt Joints 
The butt joint is simple to put 
together because it requires noth- 
ing except two straight-cut boards. 
Its strengrh depends on the glue 
and on the mechanical fasteners 
used to secure the hoards. 

Butt joints are often reinforced 
with biscuits, splines or dowels. 
However, most glued-up raised 
panels used for doors are simply 
edge-glued, and the builder relies 
on properly surfaced edges to max- 
imize board contact. 

Another common application for 
the butt joint is drawer-making. 
Wood drawers have glued and 
nailed joints, while PB drawers 
depend entirely on screwed butt 
joints. 

To maximize the effectiveness of a 
butt joint, be certain both boards 
are cut straight and square. A good 
edge is achieved with an accurate 
saw or, in the case of panels, a well- 
tuned jointer. 

The butt joint can be used to join 
boards edge-to-edge, end-to-face, 
edge-to-face and so on. Orienta- 
tion of the grain, common when 
creating panels, is important to 
stabilize the joint. Most wood- 
workers alternate the growth ring 
patterns so that the cupping and 
warping of one board will counter- 
act the one beside it. 

Butt joints are often used when 
building PB drawers. The strength of 
this joint depends entirely on the 
chipboard screw. 

The particleboard or chipboard 
screw should be used when joining 
PB materials. 
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Dowels and Biscuits 

Dowels have long been in use to 
strengthen many different types of 
joints. Biscuits, which are relatively 
new to woodworkers, are quickly 
becoming the preferred method of 
joint reinforcement. 

You'll often hear the term "biscuit 
joinery" when the proper name is 
"plate joinery." However, the term 
"biscuit" has caught on so that 
usually only manufacturers now 
refer to the tool as a plate joiner. 

The process could be called by any 
name and I would still continue to 
believe biscuit joinery is one of the 
best inventions in woodworking. 
Installing hiscuits is much easier 
than aligning holes for dowels. In 
fact, once the plate joiner is adjust- 
ed, alignment is automatic. 

Plate joinery involves cutting semi- 
circular slots in both hoards to be 
joined. Glue is applied to the edges 
of each board and in the slots. An 
oval-shaped beech wood biscuit is 
put in the slots on one board and 
the boards are clamped. Biscuits 
increase the gluing surface and 
that is beneficial in achieving a 
stronger joint. But, more impor- 
tantly, the beech wood ovals swell 
when they absorb the moisture in 
the glue and increase the strength 
of the joint even further. 

A plate joiner is o 
great oddition to 
ony woodworking 
shop. 

Each board to be joined is marked, so that slots 
con be cut with o plate joiner. The beech wood 
biscuits ore inserted into the slots on one of the 
boords after glue has been applied. The boards 
are then clamped together. 
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Spline Joinery 

Splines are often used to rein- 
force butt  ioints. Both boards 

Cut grooves or 
I dodoes in each 

board. 

must be grooved or dadoed. 
Then a thin strip of wood is 
inserted into the grooves. 

.* ' 

This is a good way to dramatically 
improve the strength of a butt 
joint. Much like biscuit joinery, the 
spline increases the gluing surface 

/: 
and mechanically locks the joint. A 

To make this joint, be certain you 
first have a good fit between the 
two boards being joined. Then cut 
a dado or a groove in each board. 
Next, crit a spline to fit snugly in 
the grooves. 

Apply glue to the joint surfaces, 
including the grooves. Insert the 
spline, then clamp the joint 
together until the glue dries. 

Cut o spline that 
fits tightly in the 
grooves. Apply 
glue to all 
surfaces and 
clomp the joint. 
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Miter Joints 
Accurate cutting 

Miter joints are a form of butt of eoch piece of 
joint but, because each piece of the joint is 
wood is cut at an angle, the avail- essential in 
able glue surface is increased. creating o good 

Therefore, the miter joint is miter joint. 
stronger than the simple butt joint. 

Miter joints are widely used in the 
carpentry and cabinetmaking 
industries. The joint is popular 
because it is pleasing to look at and 
it hides the end grain of each board. 

These ioints will be used a great - 
deal when building doors and 
drawers and, for the most part, are 
relatively simple to make. Two 
boards are joined at an angle. In 
almost all cases, the angle of each 
board is one-half the joint angle. 

For example, a 90-degree miter 
needs two pieces of wood each cut 
at 45 degrees to properly form the 
joint. A 30-degree miter requires 
two boards with 15-degree cuts, 
and so on. 

The biscuit is o 
good woy to 
increase the 

r- rr' 
quolity of any 
miter joint. A mini- 
plate-joiner is an 
ideal tool for 
anyone making o 
lorge number of 
miters. 

Miter joinery gets its strength from 
two closely fitted glued surfaces. 
However, mechanical fasteners 
such as splines and biscuits can 
strengthen the joint. 
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Dado, Groove and 
Rabbet Joints 
These joints are all related and are 
all made the same way. The posi- 
tion of the cut on a board deter- 
mines its name. A dado is cut 
across the grain, a groove is cut 
with the grain and a rabbet is cut 
on the edge of a board. 

Two rabbet cuts 
form a corner 
half-lop joint. 

Joints such as these, utilizing a 
channel cut into the wood, are eas- 
ily made with a router or a table 
saw. They are probably the most 
commonly used joints in the cabi- 
netmaking industry, are mechani- 
cally strong and are easily made. 
They can be used in many differ- 
ent situations, which is why they 
are so popular. 

A dado joint for 
right-angle 
joinery is an 
excellent method 
of supporting 
shelves. 

A double dado is 
a mechanicollv 
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Tongue-and-Groove 
Joints 

The tongue-and-groove joint is 
quite often the joint of choice for 
many door styles. A raised-panel 
door has a groove cut in the rails 
and stiles and a tongue on the 
raised panel. 

The closed groove or "track" 
formed by joining stiles and rails 
allows the panel to float in the 
frame. It is not necessary to 
mechanically bond the panel 
because it is supported on all sides. 

Solid-core raised- 
panel doors are 
often constructed 

,. . 
using a form of 
tongue-and- 
groove that is 
commonly colled 

. .. , a cope-and-stick 
joint 

. . -.- 
Cut the groove on 
a toble saw 

P 

er The tongue con 
also be eas~lv 
formed on the 
table saw. 
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. - 

Mortise-and-Tenon 
Joints 

This is one of the woodworker's 
favorite joints. It has been used for 
centuries to attach wood, and con- 
tinues to he commonly used by all 
woodworkers. 

The mortise--or hole-part of the 
joint can be cut on a drill press, or 
with a dedicated mortise press. 
Holes can be left rounded at the 
corners, or chiseled square. It is 
your decision-each method is 
equally strong. 

A drill press is the ideal tool for 
forming the mortise because the 
hole will be straight. Hand- 
drilling, although an option, is not 
recommended if you want perfect 
mortises. 

If you plan to use the mortise-and- 
tenon as one of your regular joints, 
a tenoning jig for the table saw is a 
good investment. The tenon is 
accurately cut square and perfectly 
proportioned with one of these jigs. 

The tenon is 
eosily cut with a 
table sow ond 
dodo blade, or ' with a tenon jig. 

Cut the mortise 
using o drill press 
ond Forstner bit. 

Leoving the 
mortise with 
round corners 
means you'll 
need to round 

f over the tenon 
corners with o 

{ wood rosp. 
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Box, or Finger, Joints = . .  .- 
, , 

Box joints are simple, decorative 
. .,,..,,- .@& Cutting boxjoints 

on o table sow is 
and mechanically strong because easy with o shop- 
of all the extra gluing surfaces on made jig. 
the fingers. 

,i-, 

I ' 

Fit the table saw with a wood fence . b I 
i 

that has a finger attached. The fin- 
ger should equal the width of the . , 

Y '  space you are cutting. 
r" 

Remember, start one end of each 
board with a finger and the other 
with a space. You will get perfect 
box joints every time. 

Use a table saw or router table. 
But, remember to custom-make mzp. - -  - 
the fence with a pin equal to the .. 
width of the hox joint. 

p'-; 
That pin is spaced one pin's thick- 
ness away from the blade. The first F 

board cut is made with the b a r d  /$ 
tight against the jig pin. Afterward, 

f' 
set the hole cut on the pin and 
begin cutting fingers the entire 
width of the board. The second 
pass begins cutting spaced one pin 
width away from the jig pin. 

m +#. 
If you own a router 
table, such as this 
Rout-R-Slide by 

- -  ~. Jessem, you con 
- -. ,- push the bit into 

the smoN 

'-7' workprece. 

Dry-fit the joint. If it's a little tight, 
use a wood rasp to gently widen the 
holes. Once the joint is perfect, 
apply glue and clamp the joint. 
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DOVETAIL JOINTS i 

T h e  dovetail joint, with all its , 
variations, is the most challeng- .; 

ing joint to make, but  it is also f T  

one of the strongest and  finest . i 

of the furniture joints. Like the 
box joint, it has been a standard 
for centuries. 

Making Dovetail 
Joints with a Jig 
There are many dovetail jigs on 
the market today. A good high- 
quality jig is relatively expensive, 
hut it will last you a lifetime. If 
you make many dovetail joints, a 
good jig is well womh the money. 

Look at the different systems on 
the market. Look at how the metal 
is mach~ned and see what acces- 
sories are available. A poor jig will 
only make a poor joint. 

The high-quality jigs will have a 
well-written manual that is worth I 

reading thoroughly. Follow the 
manufacturer's instructions and 
practice making the joint. 

Use a carbide dovetail bit in your 
router and make certain it is sharp. 
The quality of the dovetail joint 
depends largely on clean, accurate- 
ly cut pins and tails. 

You can hand-cut the dovetail 
joint or use a jig. It is a matter of 
personal preference. Whichever 
method you choose, try to master r 

this joint because it adds a lot to 
the quality and visual appearance 
of any project. 

You will need a 
router ond high- 
quoliy dovetoil bit 
to cut well-fitting 
dovetail joints. 
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Hand-Cut Dovetails 
Step 1-Scribe the pin depth 
with a marking gauge on the 
outside face of the board. The  
depth is equal to the thickness 
of the board. 

Step 2-Mark the pins with a 
10-degree angle. Divide them 
up equally across the board end 
for spacing and width. 

Step 3-Cur the dovetail pins on 
the waste side of the pencil line, 
leaving the pencil line showing 
as you cur. Use a backsaw 
(tenon saw) or a Japanese pull- 
saw. 



Step 4-Remove the waste using 
a coping saw to angle down 
from the top corner to the oppo- 
site bottom corner with your 
first cut. Remove the balance of 
the waste with a straight cut. 

Step 5-Mark the tails using the 
pin board as a guide. Cut and 
remove the waste from around 
the tails. 

Step 6-Dryfit the joint before 
gluing. Use a wood file to true- 
up the pins and tails until you 
achieve a nice, tight-fitting joint. 

Chapter One Joinery Overview 1 1  
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Chapter 2 EXPLORING DOOR OPTIONS 

MOUNTING I r 

STYLES 
There are many types and styles of 
cabinet doors. And there are just as 
many different ways to hinge the 
doors to the cabinets. 

Two of the most common mount- 
ing styles are the overlay and the 
inset. The overlay door is artached 
to the cabinet or carcass box with 
hinges and partially covers the 
front edges of the cabinet. The 
inset door is set into the cabinet 
opening, flush with the outside 
face. There isn't a "better" or "best" 
style-one mounting style is as 
good as the other. Your choice will 
be based on your personal ptefer- 
ence and on matching the cabinet 
design that you are building. 

There are, of course, variables on 
these two, including half-overlay 
and pocket-mounting styles. 
However, the two generally accept- 
ed terms for door-fitting styles are 
the overlay and the inset door. 

Door Anatomy 

Doors made from one piece of 
material-whether it's particle- 
board or solid wood-are called 
slab doors. 

Those made of multiple parts are 
known as frame-and-panel doors. 
They are also referred to as board- 
and-batten or tongue-and-groove. 
It all depends on construction 
style. There are also door-making 
styles whose names are taken from 
particular builders-the Shaker- 
style door, for instance. 

Nevertheless, a door made from a 
number of parts has two "stiles," 
or vertical members, and two hori- 
zontal pieces called "rails." The 
fifth piece is the center panel, 
which can either be solid wood or 
plywood veneer. There are a few 
exceptions to this terminology and 
we'll examine all the variables in 
upcoming chapters. 

P 

Panel 

1 - 

/ 
Rail Stile 
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DOOR-MOUNTING 
HARDWARE 
There are many different hardware 
options available for hanging a 
cabinet door. The traditional 
North American cabinet hinge, 
which has long been a standard, is 
available in dozens of styles and 
finishes. 

European Hinges 

In the last few years, door-mount- 
ing hardware from Europe has 
become a very popular alternative 
to the North American variety. 
The "Euro hidden hinge" is now 
widely used as standard kitchen 
cabinet door hardware. 

The hidden hinge usually requires 
a hole drilled in the door. That task 
may seem a bit challenging to 
some people but it is actually a 
straightforward process. 

There are a few things to learn 
when working with the hidden 
hinge. For instance, these hinges 
are classified with terms such as 
full overlay, half-overlay and inset. 
Overlay simply refers to the 
amount of cabinet, if any, that is 
covered by the door. 

Parts of a Hinge 
The hidden hinge comes in two 
parts: the hinge, or "boss," which 
is mounted on the door, and the 
"mounting plate," which is 
attached to the cabinet side. 

, 6  There are many 
traditional North 
Amerrcan hinges 

CI available. 

The European hidden hinge is one 
of the most widely used door hinges 

r) on the market today 

- Adjusting doon with the European 
hidden hinge. 

Thc boss is arrachcd ro thc inount- , 
ing plate with a screw or a clip pin. 
The clip-on method is becoming 
very popular because it allows the , .  . 
door to be removed from the 
mounting plate without disturbing " 

- any adjustments. 
$ - 
m 

Degrees of Operation 
w 
i - 
3 - , " ';S ." i? 

Hidden hinges are also classed in / ,,,, 5 S 
terms of "degrees of opening." For 
standard door applications, the 
100- to 1 20-degree opening hinge The clip-on hinge has became very 
is common. But you can purchase popular. 
hinges that will allow the door to 
open from 90 to 170 degrees. The 
term simply refers to the number 
of degrees of swing that the door 
can open from its closed position. 
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Hinge Applications 
Degrees of opening; full-overlay, 
half-overlay or inset mounting; 
and mounting styles are varied. 
There are hinges for bi-fold doors 
often used in right-angled corner 
base cabinets in the kitchen cabi- 
netmaking industry; slim-line 
hinges for glass door applications; 
and other specialty hinges to meet 
just about every need imaginable. 

Step 1-Drill the A 
3 5 m m  holes in the - e 

wqv 
door and  moun t  the 
hinge boss. - I 

1 

Step 2-Secure the i z 
I 

hinge boss in the hole. 
Use a square to posi- 
tion i t  90 degrees to 

-. . .~ 
the door edge. 

Step 3-Attach the 
* 

mounting plate to i" 
The majority of your applications 
will use a 95- to 1 10-degree open- the hinge boss. 

..? b' ;. .4,/d 
ing hinge in the full overlay or inset Step 4-place the ,.... *- . 
style. However, there are times door on the cabinet i ,gA : when you may want the door in its 90.degree open 
swinging completely open and out position, A 3/16- b,; '.* 

of the way. In that situation, a 170- inch-thick spacer ii 
degree hinge will be needed. 

between the door 

Mounting the Hinges 

There are door-mounting jigs 
available at all woodworking 
stores. If you plan to use the hid- 
den hinge for many of your proj- 
ects, these jigs are worth buying. 

If you're only using the hidden 
hinge occasionally, this quick and 
easy installation method does not 
require a jig. 

edge and the cabinet 1 
side edge sets the 
correct door gap. 
Insert screws through the I 

mounting plate to secure them 
to the cabinet side. 

Step 5-Remove the door by 
releasing the hinge boss from 
the mounting plates. Insert the 
remaining screws to secure the 
mounting plates. 

This  door installation method 
This method works with all hinge- will align the door in its proper 
mounting applications, but it's 

position. Only  minor adjust- 
based on using a 95- to 120-degree 
standard opening h~nge. If you ments will be needed t o  ensure 

plan on installing a non-qtandard a door perfectly installed On 

hlnge, such as the 170-degree hidden hinges. 

model, install the door with a stan- ~f you plan to use a 170-degree 
I 

dard hinge boss mounted in the hinge, replace the boss and 
door, then replace the hinge boss 

install the door on  the same 
with a 170-degree boss after the 

mounting plates. T h e  wider- 
door has been hung. 

opening hinge will also be cor- 
rectly positioned. 
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Full over la^ half- or twin overla~ and inset hinge set-ups. 
Hinge dimensions andgap colculotion based on factory setting (mounting plate spacing = Omm). 
Hinge ond door protrusion at full opening angle. 

...., 
Set mounting plate 

cotlrtcw  illu us Rlum inc  a i l  mcasurementi in m~lmeters back by door thickness 

Typical bi-fold and 770-degree hinges on cabinet doors. These two hinges ore used together quite often, in a right- 
ongle-corner base cabinet with a lazy Susan, for example. 
Hinge dimensions and gap colculotion based on factoty setting (mounting plate spacing = Omm). 

Use of cover cap is 
recommended. 

The hinge boss of the bi- 
fold hinge should be fixed 
to the same door as the 
hinge boss of the 770- 

Factory setting for 19mm-thick 
door in conjunction with 3mm 
spaced standord mounting plate. \ 

\ 
'\ 60" 
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The Full 
Overlay Hinge 

Mounting Side panel Arm side 
plate width projection 
height- jtc/ - 

This hinge covers the cabinet side 
by almost 518-inch when the door 
is closed. That overlay distance is 
largely based on frameless .- - 2 - 
European-style kitchen cabinetry % 

ul 
3 

made with l6mm (518-inch) "7 2 
0 
c 0 

melamine-coated particleboard. z 
0 .- 
5 

Two 35mm-diameter holes are B f *a1 drilled in the door to accept the o 
hinge. The holes are set back about , _i p o r i n g  distance 
118 inch from the edge of the door. - 
Most hinge manufacturers, includ- 
ing Blum, whose products I use, 
require this set-up. However, 
check the specifications supplied 
by the manufacturer of the hinges 
you prefer. 

The depth of the hinge hole 
depends upon the hinge being 
used. While there are slight vari- 
ances, most hinges will fit in a hole 
112 inch deep. Again, check the 
specifications of the hinge you 
plan to use. 

The ideal bit for drilling a hinge 
hole is flat-bottomed, and often 
called a Forstner bit or a hinge-bor- 
ing bit. I suggest you use a carbide- 
tipped hinge-boring bit because 
the binding adhesives used to man- 
ufacture particle core and plywood 
sheet goods are hard. High-speed 
steel bits will burn very quickly 
when drilling these boards. 

- 
Door overlay 1 ~' ' -- 

Door protrusion 
(at rnax opening) \ 

A 35mm hole for the full overloy 
hinge is set bock 1/8 inch from the 
edge of the door. 
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The Half- 
Overlay Hinge 

The half-overlay hinge overlaps the 
cabinet side by about 5/16 inch. 

This hidden hinge is identical to 
the full overlay model with one 
slight difference. 

It mounts on the door in the same 
way, but the overlap on the cabinet 
is only about 5/16 inch, or one- 
half the distance of the full overlay. 

Manufacturers call this type a half- 
overlay hinge, hut you might also 
see it called a twin or dual applica- 
tion hinge. 

This hinge is used when two doors 
meet on one cabinet. This situa- 
tion may arise when you have a 
series of doors side by side in a run, 
and the center doors meet on one 
cabinet. It is a limited-use hinge 
but there are times when the small- 
er overlay is needed. 

The Inset Hinge 

The inset hinge mounts the door 
flush with the face of the cabinet. 

The inset hinge is perfect for flush- 
mounted doors. The mechanical 
ability of this hinge to maintain its 
position is an important feature 
and, unlike some of the earlier 
inset hinges and the traditional 
North American styles, this hinge 
is adjustable. 

Building inset doors for any wood- 
working project is challenging. 
The cahinet opening must he 
square and the door has to be built 
with very close tolerances. Often, 
the clearance between the door 
and cabinet opening is 1116 inch 
or less. A high-quality hinge is nec- 
essary for this application. 

Study the specifications of the 
hinge you plan to use before build- 
ing your inset doors. There are 
slight mounting differences 
depending on the manufacturer, 
and you should be aware of these 
before the doors are built. 
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Hinge Terminology 
and Dimensions 

Hidden hinges are easy to install Study this illustration to become 
and you will soon appreciate all familiar with hidden-hinge termi- 
their benefits. The illustration nology. It gives you some of the 
below details some of the impor- important dimensions you'll need 
tant dimensions and terminology when installing these hinges. 
associated with this hardware. 

Hinge arm height Hinge arm height Hinge arm height 
--, - - - -  

1g)j-I w 

M 
C .- 
I 

..... 

. . ., " c . . . . - 
. . . . . . . . . . . . 

Door protrusion; i j Door protrusion \ , 1 5 - 
- - 

rn 
. . . . ". . . . :  . . . . . . . . 2 . : 

- . . . . 3 . :  . . . . 7 

Overlay application: Centre or twin application Inset applicakon i7 
5 

Straight hinge arm 9.5mm cranked hinge arm 18mm cranked hinge arm S 

A 
Drilling distance 

Drilling distance 

A 
-1- G a p - m  --.'I 

1 cap_ 
Boss overlay - 1  

Gap 
Boss overlad Boss overlay - - 

A- ~- - Door overlay - -~ 
= Fixedi 1 Door overlay = F i x T d j :  -~ = Fixed - - -  

dimension dimension dimension 

Drilllng Drilling depth 
distance i- 
Screw on 

Drilling Drillinf 
distance 

Knock in 
I 
Hinge 

4 L  
boss dimensions 

:depth flange width 

m 
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HANDLE OPTIONS 
There is not a great deal I can say 
about door handles. They are a 
necessity for most doors and 
choosing one is sometimes diffi- 
cult because of the many styles 
available. 

The cabinet style will often dictate 
which handle is most suitable-a 
modern nickel handle isn't appro- 
priate for a Shaker-style cabinet, 
for instance. But the choice is not 
always that simple. Some suppli- 
ers, like mine, have more than two 
hundred different types of handles 
in stock. 

Handles are mounted to the 
doors with machine screws. 
Manufacturers often include the 
screws with the handles, but most 
of those screws are for a standard 
314-inch-thick door. You may 
have to run to the hardware store 
for different ones if your door 
isn't the so-called "standard" 
thickness. It's one minor annoy- 
ance that you may encounter 
when you are in a hurry to com- 
plete a project, so consider i t  

ahead of time. 

I 
-- 

* I  ' Door handles are 
installed on almost 
every door we 
build. There are 
hundreds of styles 
on the market. 

Mounting Styles 

Handles are attached with one or 
two screws through the back side 
of a door. The screw spacing isn't 
the same for every handle from 
each manufacturer. You will see 3- 
inch, 3-112 inch and 96mm on- 
center spacing plus a few more. It 
is not an important consideration, 
but it can be limiting if you need 
to change handles later. 

What is the best position on the 
door to mount the handles? I don't 
believe there is a definite "best" 
position. I've seen handles 2 inches 
from the top, in the center of the 
door, on the edge of the door and 
in dozens of other positions. It's 
really a matter of looks and of per- 
sonal choice. Sometimes the cabi- 
net style that you're copying will 
provide the answer. 

Function 

My main concern with any handle 
is its ease of use. Is the door easy to 
operate? Will the handle be strong 
enough to stand up to the abuse 
when a cabinet is opened and 
closed a lot? Is the handle danger- 
ous? Could a child's fingers get 
caught in the opening? 

Older people, and those with 
diminished flexibility in their 
hands, sometimes have a hard time 
grasping door handles. If that situ- 
ation applies in your house, you 
may want to consider a different 
handle style. Having everyone try a 
few samples, before you commit to 
purchasing all the hardware, is 
often well worth the effort. Unless 
money is not an issue, you will 
have to live with your choice for 
quite some time-and handles can 
be an expensive hardware item. 
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srvles. All of them can be easilv 
constructed in the home workshop. 
However, a few types are beyond 
the ability of the woodworker, par- 
ticularly thermoplastic doors. 

These doors are made with medi- 
um-density fiberboard (MDF) a 
that has a pattern routed on the 
surface. The inlay patterns are cre- 
ated with a computer-controlled 
router. The designs are cut to sim- 
ulate a raised-panel door style. 

The MDF is then covered with a 
heat-shrunk plastic film on a high- 
pressure vacuum press. The plastic 
is forced into the pattern and takes Determining Thermoplastic doors are becoming 

on the contours of the design. Door Size a papular choice for bathroom and 
Euro-style cabinek. 

If you plan to install the standard 
The latest styles of thermoplastic 

1 00-degree, full overlay hidden 
doors come in a range of colors. A 

hinge, there is an easy rule-of- 
few manufacturers are offering 

thumb used to determine door size. 
these doors with a texture that sim- 
ulates wood grain. 

Class and  
Plastic Doors 
Obviously, glass and Plexiglas 
door-making must also be left to 
the experts, but you may need one 
or two of these doors for a special 
cabinet. You will need to know 
what size to order-and here is 
where information about the hid- 
den hinge is useful. 

First, the height is not critical. The 
door should overlay the cabinet at 
the top and bottom of the door by 
at least 114 inch. 

The width of the door is critical. 
To calculate door width, measure 
the inside opening of the cabinet. 
Then, add 1 inch to that dimen- 
sion to find the door size. 

For example, a utility cabinet that 
has a 21-inch inside opening meas- 
urement will need one 22-inch- 
wide door or two 11-inch-wide 
doors. It's that simple. You will 
have to adjust the hinges slightly to 
get the correct gap between doors 
but, as you'll discover, this simple 
rule works in almost all cases. 
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FACE-FRAME VS FRAMELESS CABINETRY 

One other question you should each style, but being aware of the 
consider, before building cabinet two main styles will help you 
doors and ordering your hardware, decide on the door and the hard- 
is the cabinet style. ware required. 

There are two main styles of cabi- 
nets, with many variations within 

ha a 
The basrc foce-frame cabinet installing the face frome flush with the 
has a hardwood face applred to inside face of the cabmet's side board 
the carcass. is another common building practice. 

Face-Frame Cabinetry In some instances, the inside style hinges or else hidden hinges - - 
dimension of the face frame is less with a face-frame mounting plate. This cabinet-building style con- 
than the inside carcass dimension. Either hinge will work fine. sists of a simple cabinet box (car- 
The cabinet's side board is set back 

cass) and an applied hardwood 
from the inside edge of the face- In the last few years, cabinetmak- frame on the front face. The car- 
frame stiles (vertical members). ers-particularly in the kitchen cass can be made of sheet materials 

cabinetmaking industry-have such as plywood or particleboard. 
If that is the type of face-frame cab- installed their face frames so that In early cabinets, you might see 
inet you are building, or ifyou have the inside edges of the face-frame solid wood panels that have been 
one that needs new doors, you can stiles are flush with the inside faces glued together. 
use traditional North American- of the cabinet. 
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Hardware Questions 
to Consider in Face- 
frame Cabinetry 
Mounting doors with traditional 
North American-style hinges is 
easy with face-frame cabinets. 
There is usually ample room to 
mount the hinge on the face of the 
exterior frame. 

Installing European hidden hinges 
on face-frame cabinets can present 
a few dificulties, but European 
hardware manufacturers have 
solved almost all of these problems 
with some unique hardware. 

If the face frame has been installed 
so that its inside edges are flush 
with the inside surface of the cabi- 
net carcass, install the hinges in the 
normal manner. 

O n  the other hand, if the face 
frame has a smaller inside dimen- 
sion than the carcass, a face-frame 
mounting plate must be used to 
mount the hidden hinge. It isn't a 
serious problem but it is one you 
should consider when ordering 
hinge hardware. 

'' North Amerrcan 
traditional hinges 
are simple to 
install on face- 
frame cabinets. 

A European 
hidden hinge 
installed on a 
face-frome 
mounting plate. 
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Frameless Cabinetry 
Cabinets built without a face 
frame are often referred to as 
"frameless" or "European" cabi- 
nets. The cabinet box does not 
have a wooden face frame applied 
to it. In almost all cases, the front 
edges of the cabinet box are cov- 
ered with an iron-on melamine 
tape or with wood veneer edging. 

This is a very common style in 
Europe, as the name implies. 
Frameless cabinets are now popu- 
lar in North America as well, 
because they are simple to build 
and often cost less than the face- 
frame style. 

A typical frameless kitchen cabinet 
consists of two side boards, a top, a 
bottom and a back. Shelves and 
doors are all that are then needed 
to complete the cabinet. Usually, 
the cabinet is 518-inch-thick 
melamine particleboard with the 
exposed front edges covered with 
melamine tape. 

Hardware 
Considerations 
The North American traditional 
door hinge, which mounts on the 
front face of the cabinet, is difficult 
to install on frameless cabinets. 
That doesn't mean it definitely 
can't be used, but the 518-inch- 
thick front edge leaves little room 
for hinge placement. 

All the overlay specifications have 
been developed based on the use of 
16mm or 518-inch-thick cabinet 
materials. 

Door openings, mounting plates 
and hardware fastening procedures 
are based on frameless cabinet 
styles. However, manufacturers 
have realized that the face-frame 
cabinet is still in demand and they 
have developed hardware to 
accommodate this style. 

Doors and Hinges 

You might think that the hardware 
determines the door style. Well, in 
almost all cases, that is not so. 
There are hundreds of hinge appli- Lsd 
cations and, quite often, you will 
be able to mount any door style on 
any cabinet. It's simply a matter of 
knowing what is available and what 
the limitations are in some cases 

If the complex-looking European 
hidden hinge intimidates you, A typ;ca/ ,,fromeless" European 
don't be alarmed. We all were hesi- 
rant when first faced with the need 
to use this hardware but, after the ~~~~~l~~~ cab;netsprov;,je the 
first few installations, we were ideal application for the European 
amazed to find out how easy it is. hidden hinge. 

Here is whcre the European hidden 
hinge comes into its own. It was 
designed for frameless cabinets, is 
easy to install and is the perfect 
companion for this style of cabinet. 
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Chapter 3 BUILDING DRAWERS & PULL-OUTS 
1P"1'" 

TRADITIONAL That inscr-bottom tradition con- 

STYLES tinues today among many cabinet- 
makers. Traditional building styles 

Throughout most of furniture his- 
are sometimes hard to change, 

tory, drawers were made one way, 
although most now use modern 

and one way only. Two sides were 
drawer-glide hardware. 

ioined to a front and backboard. 
and then an inset bottom was 

The drawer face was either incor- 
installed in grooves. The bottom of 

porated into the drawer as both the 
the drawer sides acted as runners, 

face and the front board or as a 
which ran on wooden tracks built 

separately applied front. That 
into the cabinet. 

choice was made by the cabinet- 
maker and was determined by the 

I remember building many draw- 
style of cabinet being built. Many 

ers, all that same style, and build- 
cabinetmakers of long ago built 

ing frames inside the cabinet for 
very elegant and intricate drawers 

the drawers. It wasn't a great sys- 
using all forms of joinery. 

tem but it was the standard. 

Cabinet drawers moved on wood 
runners before modern drawer 
hardware came onto the market. 



Chapter Three Buildina Drawers & Pull-Outs 35 

MODERN 
DRAWER 
HARDWARE 
Modern hardware now gives cabi- 
netmakers the opportunity to vary 
drawer styles and construction 
methods. Side- and bottom-mount 
glides with three-quarter and full 
extension capabilities, along with 
positive stops and closing features, 
have opened a world of design 
opportunities. 

Low-cost metal drawer glide sets 
that consist of two bottom-mount 
drawer runners and two cabinet 
tracks are quite simple to install. 
Installing the new drawer hardware 
demands special attention to the 
drawer's body width, as most of the 
hardware requires very precise clear- 
ances in order to operate properly. 
Otherwise, building high-quality 
drawers is well within the abilities 
of any woodworker or hobbyist. 

Material Choices 

In the past, it was common to use 
112-inch-thick wood for building 
the body of the drawer. Today, all 
types and sryles of solid woods and 
manufactured shret goods are 
being used to build drawers. 

Most common are cabinet-grade 
plywood and melamine-coated 
particle-core material. 

- 
Modern drawer hardware expands 
the design possibilities. 

Cabinet-grade 
plywood, which . . 
has void-free 
layers, is a 
popular drawer- 
making choice 
today 

@v'q 
1 

Melamine-coated 

another popular 
drawer-building 
material. This one . . 

+,,*- 
has a solid wood 

.. edge trim and 

:A bottom-mounted 
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DRAWER JOINERY 

Many of the joints discussed in 
Chapter 1 can be used to build 
drawer boxes. Rabbets, interlock- 
ing grooves and dovetail joints are 
still popular drawer-building 
choices. Butt joinery, using special 
screws for particleboard, is also 
very common. 

Calculating 
Drawer  Sizes 
In general, the 1-inch rule applies 
to most drawer-building projects 
when using modern hardware. 
Bottom-mounted and side- 
mounted slides made by manufac- 

matters, I also subtract 1 inch from Measure the inside width and height 
the height of the opening to deter- of the cabinet, and then subtract 1 

mine my drawer-box height. inch from each dimension to deter- 
mine the height of your drawer box. 

This "rule" is very general and I 
suggest you read the manufactur- 
er's instructions that come with 
your hardware. 

One important point should be 
kept in mind ifyou are planning to 
use the new hardware. Most draw- 
er-glide systems are designed to 
operate with frameless cabinet 
building styles, where the cabinet 
is the same width all over. But that 
doesn't mean that the hardware 
cannot be used with face-frame- 
style cabinets. 

turers such as Blum, Accuride and If the inside width of the face 
others, require a 112-inch space frame is smaller than the inside 
between the outside of the drawer 

width of the cabinet, cleats or 
box and the cabinet side for proper spacers must be installed so that 
installation and operation. 

you can mount the glides flush - 
with the inside of the face frame. It 

The drawer opening is measured 
is a simple matter of attaching 

from inside the face frame, or cabi- 
small strips of wood on which to 

net sides if it is a frameless style 
mount the hardware. 

cabinet. Subtract 1 inch from that 
dimension to get the outside width 
of the drawer box. To simplify 
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BUILDING A 
TRADITIONAL- 
STYLE DRAWER 2 sides @ 314" x 6" x 22" 

This drawer box is made of 314- 
inch-thick pine and has a 114- 
inch-thick bottom. This is the 
inser bottom style that has long 
been the standard. 

For this example, the drawer box is 
22 inches long and 12 inches wide 
by 6 inches high. This box is 
designed to have a false drawer 
front applied. 

n 
Step 1-Cut two side boards. 
Each inside face will require a 
rabbet 114-inch deep by 314- 
inch wide on both ends of the 
board. Cut  the rabbet with a 
dado blade on a table saw or 
with a router. 

Step 2-The two side boards 
and the front board now 
require a 114-inch-wide by 114- 
inch-deep groove on the inside 
faces to receive the bottom 
board. The  top edge of the 
groove is 112-inch above the 
bottom edge of each board. 

Tip: Use a table saw to cut the 
grooves. Set the blade 1/32 inch 
deeper than 114 inch to allow 
for a little movement of the 
bottom board. 
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Step 3-The back is dimensioned . . 
as detailed in the materials list. 
No grooves or rabbets are 

\i required on this piece. \. 
Step 4-The bottom can be any '\ 

't 
114-inch-thick sheet material. I .. ., 

often use veneer plywood that 
matches the wood of the drawer 
box, but use of any good hard- 
board is also very common. 

Step 5-Attach the sides to the 
front and back boards, using 
glue and finishing nails. The . . , : -."t, 
top edges of all the parts should * . .~ 

be flush, and the bottom board 
grooves should line up on the ,.-. '. 

" "\ 
front and side hoards. 

Step 6-Slide the bottom board 
into the grooves of the sides and 
front board. It should be flush . ,  . . 't 

,, 
with the outside face of the 
back board. Verify that the box 
is square, and then nail the bot- 
tom board to the edge of the *:. 

back board. 

Traditionally, when solid wood I 
was used as a bottom, glue was not 
applied. Therefore, the wide bot- 
tom board could expand and con- 
tract. Today, however, ply and 
composite boards are used for the 
bottoms and wood movement isn't 
the problem it once was. Use nails 
only, or apply glue along with the 
nails. I still retain my old habits 
and I don't glue the bottom-but 
it can be done either way. .,&v:.,--m<-.w. ~*. -fi+=~.-vw . .. 7 Extended lower side edges 

can act as drawer runners 
The traditional-style wood drawer if a track is built into the 
can run on the extended side cabinet /f you are using 
edges, or it can be fitted with this traditional method, 
drawer glides. Using drawer glides , -. some paste wax on the 

eliminates the need for wood wood will help the drawer 
tracks inside the cabinet. operate smoothly. 
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- -  5 m w  

CABINET-GRADE 
PLYWOOD 
DRAWERS 

A special type of plywood is fre- . * .  
quently used to build cabinet 
drawers. It is called by many 
names, including cabinet plywood, 
Baltic birch and Russian birch. ..e 

Build traditional- 
style drawers 
using birch 
plywood. 

It is special because the layers mak- 
ing up the sheet are "void-free," 
that is, they are guaranteed to be 
free from holes. This is important 
because it means that the edges of 
each cut will be smooth. 

may be surprised at the high cost you will gain a little extra interior 

Many cabinetmakers leave the 
edges uncovered because sanding 
can produce a very smooth finish. 
The edges can be stained, or sealed 
with urethane or lacquer. The 
alternating light and dark layers 
making up the plywood produce a 

of this material, so plan your cut- 
ting carefully. 

The same process described under 
the heading "Building aTiaditiona1- 
Style Drawer" is used when build- 
ing birch plywood drawers. 

drawer space. 

Like solid wood, this plywood is 
nailed and glued in most cases. 
Either side- or bottom-mounted 
drawer runners are used for the 
tracking mechanism. 

- .  
finished appearance. Because cabinet-grade plywood is a Next time you are in a furniture 

composite board, drawer boxes are store, look at commercial-grade 
The thickness most commonly very stable and won't expand or drawer boxes. You'll find that the 
used for drawers is 112 inch. Sheets 

contract like solid-wood drawers. majority are made from Baltic birch. 
can be purchased in a standard 4-  It is also only 112 inch thick, so 
foot by 5-foot size. However, you 
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MELAMINE 
PARTICLEBOARD 
DRAWERS 
MPB drawers are very popular in 
the kitchen cabinetmaking indus- 
try. Wood edge trim matching the 
cabinet wood can be added to the 
drawer edge as a finishing detail. 

New hardware innovations like the 
bottom-mounted drawer glide 
have allowed woodworkers to use a 
wider range of drawer-making 
material. One of those products is 
melamine particleboard (MPB). 

Drawers do not have to track on 
wood runners or on flimsy plastic 
glides. Cabinet-mounted tracks 
and drawer-box runners support 
the drawer box. The drawer mate- 
rial is no longer part of the track 
system. 

Building an 
MPB Drawer 
In this example, my drawer open- 
ing is 5 inches high by 14-314 
inches wide in a 17-114-inch-deep 
cabinet, and it will have a false 
front attached. 

Step 1-Calculate the size of  
drawer box you'll need. As dis- 
cussed earlier, using Blum bor- 
tom-mounted glides, I make 
my  box 1 inch narrower and  1 
inch lower than the width and 
height of the opening. 

Materials List 

2 sides @ 5/8" x 3-3/8" x 16" 

1 front @ 5/8" x 3-3/8" x 12 1 /2" 

1 back @ 5/8" x 3-3/8" x 12 1 /2" 

1 bottom @ 5/8" x 13-3/4" x 16" 

Based o n  rhe size of  the open- of the box. Apply edge tape to Tip: Metal drawer glides are 

ing, my  drawer box will be 4 one  long edge, and  trim the available in standard sizes, so 

inches high by 13-314 inches rape. C u t  the board to the pick the closest size to your 

wide by 16 inches deep. required sizes. Taping first and  requirements. My drawer 
opening is 17-1/4 inches 

Step 2-Cut a length of  MPB 3- crosscutting second will give 
deep. A standard 18-inch 

318 inches wide by about 60 clean, square edges on  each end drawer glide would be too 
inches long. This material will be 

of the boards. long, so I have chosen the 
used for the sides, back and front next size down-16 inches. 



Chapter Three Building Drawers & Pull-Outs 41 

- . ", -.. 
Step 3-Attach the sides to the . , 

front and back boards. Use two 
2-inch screws at each corner. 
The screws must be MPB-rated 
(designed to join particleboard). 

Step C C u t  the bottom board 
accurately. Take extra care to 1 

I 
make vure this board is square 1 
because it will be used to sauare , 

the drawer box. Edge-tape the 1 
sides before installing, as they ' "* 
will be visible. Attach the back 
with 2-inch MPB screws on 6- 
inch centers. 

w 
Step 5-Attach the bottom- 
mount drawer glides to the box 
with 518-inch screws. 

Here's a pointer: To achieve "chip- 
free" cuts with melamine-coated 
boards, use a blade specifically 
designed to cut this material, such 
as this MEL PRO blade by Tenryu. 
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Step 6-Screwheads visible on :p&! 
the sides of the drawer box can 
be covered with plastic caps. If 
you plan to use these caps, drive 
the screw until the head is flush b 
with the surface of the material. 

Step 7-U?e a carpenter'? square 
to align the cabinet runners. -. .- 
They should be installed 114 
inch above the rail, so position 
your square accordingly. Rest - 
the leg of the square against the 
face of the cabinet, and the 

w' 
tongue on the cabinet side, then -* V-L 

draw a line. This line will be 90 
degrees to the cabinet face. 

Step 8-Use the reference line as 
a guide to aligning the cabinet 
runners. Install one 518-inch 
screw at the front and one at the 
back of each runner, in case 
adjustments are required. 

Step 9-Test-fit the drawer box 
and adjuxr the runners if 
required. Once you are satisfied 
that the drawer is operating 
properly, install the remaining 
screws. Finally, attach the draw- 
er face of your choice. 
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INSET CABINET 
DRAWERS 

Inset drawers have their faces flush 
with the cabinet front. Building 
these drawers requires accurate 
cutting and assembly, as we are 
usually dealing with a 1116-inch 
gap between the drawer face and 
the cabinet sides. 

The following is an example of an 
inset drawer using the front hoard 
as the finished face. In this case, 
rabbets are cut into the front and 
rear faces, which is opposite to the 
process we used when building a 
traditional drawer with a false face 
applied. The front of the drawer 
will be visible, so we must cover 
the ends of the side boards. 

I will also explain how to build Inset drawers are an'JthersVe 

these drawers with wooden side- 
runners. This is another style that 
was popular years ago, and some 
cabinetmakers continue to copy 
this process when building period 
furniture. When tracking the 
drawer on wood runners, waxing 
the wood is usually necessary to 
make the drawer operate smoothly. 
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Building the Drawer 
I will be using 314-inch solid wood 
for the sides, back and front. The 
bottom will be 114-inch-thick 
veneer plywood. 

Step 1-Cut the drawer-front 
board, which will be the fin- 
ished drawer face, 1116-inch 
less than the drawer opening in 
height and width. 

Next, cut a 314-inch-wide by 
112-inch-deep rabbet on each 
inside end of the drawer face. 

Step 2-The two sides are 1 inch 
shorter than the cabinet depth 
and the same height as the 
drawer-front board. Prepare 
these boards by forming a 

groove on the outside face of 
each side. The groove should be 
centered, and measure 314 inch 
wide by 112 inch deep. 

Step 3-Cut a back board that is 
112-inch lower than the front 
board and 1- 112 inches narrower. 

Step 4-Before the drawer is 
assembled, we need a groove on 
the front and side boards to 
receive the bottom board. Cut  
the groove 114 inch wide and 
114 inch deep, with its top edge 
112 inch up from the bottom 
edge of each board. 

Tip: This can be a challenging drawer to build. 
Accuracy is important, so cut and position all the 
parts carefully. 

The drawer rails should be smoothly sanded to 
about 1/64 inch less than the drawer opening all 
around, so the drawer will operate properly. 
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Step 5-Assemble the drawer CI: 

parts, using glue and brad nails. 
Nail the side boards to the front 
through the sides to hide nail 
holes. The bottom board sits in 
the side and front board grooves 
and overlaps the edge of the 
back board as it does in the tra- 
ditional drawer described earlier 
in this chapter. 

Step 6-Cut two cabinet rails 
112 inch wide by 314 inch high. 
The rail5 are yecured 114 inch 
back from the face of the cabi- 
net. which allows the face of the 
drawer to close flush with the 
cabinet face 

Position the rails accurately, 
based on measurements from 
the grooves on the drawer box. 
Be very careful when placing the 
rails, as their position determines 
the at-rest position of the drawer 
box. I recommend a 1116-inch 
gap between the face of the 
drawer box and the cabinet face 
on the sides, top and bottom. 
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PULL-OUTS 
Pull-outs are located behind cabi- 
net doors and can be used for stor- 
age or for special applications such 
as shelves for CD players. 

Two hardware improvements have 
made pull-outs possible-modern 
drawer glides and improved hinge 
technology. Cabinets no longer 
require a center stile because the 
new hidden hinges can maintain 
their position. Kitchen and utility 
base cabinets now have pull-outs 
routinely installed because of the 
mechanical ability of these hinges. 
But there is one item that must be 
considered when building pull- 
outs. Many cabinet doors enter the 
interior space of the cabinet when 
they are opened. Check the hinge 
you plan to use, because a spacer or 
cleat may have to be installed on 
the hinge side of the cabinet to pro- 
vide clearance for the drawer glide. 

Platform Pull-outs 

The platform pull-out can be as 
simple as a sheet of 314-inch wood 
with a piece of decorative molding 
on the front. O r  it can be a 314- 
inch-thick wood frame with a 114- 
inch-thick bottom. This is an ideal 
application for bottom-mounted 
drawer glides. 

Pull-outs are 
"drawem" behind 
cabrnet doors and 
can be any shape 

1 necessary to fit your 

1 
requirements. 

I "' A wood-frame pull- 
out with a 1/4-inch- 
thick bottom, 
mounted on drawer 
glides. 

Side-mounted full 
extension glides 
are also ideal for 

1 use with 
equipment pull- 

l outs. 
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Making 
Drawer Pull-outs 
Step l-Construct a traditional- 
style drawer following the pro- 
cedures covered earlier in this 
chapter. Remember, the drawer 
width may not be 1 inch nar- 
rower than the cabinet width if \ 

a cleat is needed to allow the w 

drawer to clear the door hinge. 

Step 2-Attach a false drawer- 
face as wide as the drawer box 
plus a little wider to cover the 
glide mechanism. F-,~,W ,' 

Step 3-In~tall  the drawer 
glides. In this example, I am 
using full-extension side- i 

mounted  glide^, but less expen- 
sive three-quarter extension 
units will work just as well 

Design Notes 
There are dozens of pull-out 
design possibilities. Large units 
in kitchen base cabinets 
improve storage; equipment 
pull-outs in the workshop save 
space; and entertainment-center 
storage of tapes, cassettes and 
CDs is much more efficient with 
a few pull-outs. 

I use a number of tray and 
platform pull-outs in my 
workshop to store router and drill 
bits. Closing the cabinet doors 
helps keep the dust off my tools 
and the pull-outs allow me quick 
access to all my small tools. I'm 
sure you'll find many applications 
around your home and shop for 
these great storage devices. 
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Chapter 4 MAKING SLAB DOORS 

WHEN TO USE 
SLAB DOORS 
Slab, or flat, doors are made from 
sheet goods or from glued-up 
wood ~ane l s .  They are a low-cost 
option to consider when a number 
of doors are required. 

Utility and storage cabinets don't 
often require fancy doors, so the 
slab door is the answer. But don't 
sell it short-many kitchens, 
including my own, have veneer- 
covered particle-core doors, one of 
the most popular slab-style doors. 

doors. If you have a kitchen, hath- 
room, laundry or storage room 
project that you've postponed 
because you can't afford the cost of 
making solid-wood raised-panel 
doors, take another look at this 
low-cost solution. 

Even the plain slab door can he 
made beautiful with a little imagi- 
nation. Friends of mine tole-paint- 
ed a lovely design on an oak-veneer 
particleboard door, and it looked 
great. This shows you what a little 
time and talent can do with inex- 
pensive materials 

One 32-square-foot sheet of 

, 
I 
Tole-pa~nbng a deagn on veneer- 
covered port~cleboard is o greot way 
to enhance the look of on 
inexoensive slob door. 

melamine or veneer-covered parti- 
cleboard will yield quite a few 
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MELAMINE 
SLAB DOORS 
Melamine particleboard (MPB) 
doors are simply flat doors cut 
from 518-inch or 314-inch-thick 

CT : 
melamine sheets. They are popular 
in Europe and are common here 
on low-cost frameless cabinets. 

Step 1-Cut the door blank from ,.< 

a sheet of MPR. As mentioned 
earlier, this is where a dedicated 
melamine table saw blade is 
invaluable. I 

i 
Step 2-Tape the edges of the , 
door with iron-on veneer tape. - 
Step 3-Trim the tape with a 
double-edged trimmer. This 11 

I I 
trimmer is an inexpensive tool 1 

that saves time and does a great 
job of trimming the tape. -m% 

Tip: Even if you don't have a 
well-equipped table saw with a 
melamine blade, you can still 
make these doors. To cut MPB 
relatively chip-free with a circular 
saw, set the saw blade to a 
depth of 1/16 inch. Make an 
initial pass along the cut line to 
score the melamine coating. 
Next, set the blade to 3/4 inch 

deep, and complete your cut. If 
you have access to a router, 
make the first cut with a circular 
saw 1/8 inch greater than the 
required length. Then, using a 
straight-cutting carbide-tipped 
router blade, trim the board to 
the required size. The router will 
give you a perfect edge. 
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WOOD-VENEER 
DOORS 
The steps involved in making this 
door are similar to those for the 
melamine door. However, we will 
be using veneer particleboard and 
wood-veneer tape. 

Pre-glued, heat-sensitive wood 
veneer is available in all types and 
sizes to match any of the veneered 
sheet goods you choose. If you 
want a stronger door, you have the 
option of using veneer plywood 
material, but it is more expensive. 

Step l -Cu t  the door t o  size and 
apply wood-veneer edge tape. 

Step 2-A double-edged trim- 
mer tends to follow the grain 

and  tear the wood veneer. I use EmiXF-~ 
a small router and  a flush-trim 
bit to  cut the veneer. 

Step 3-To complete the door, 
clean the rough edges of  the 

tape by sanding lightly, using 
' 

fine-grain paper. 
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VENEER DOORS 
WITH A WOOD 
EDGE 
Veneer doors are a great low-cost - - . . .. .. ... option, but it is impossible to rout -V .., 
an edge profile on these doors. 
However, the edges of a wood- 
edeed veneer door can be treated &%, .- '. . - .l~ 

L. 

with designs, which add a great deal 
of interest to an otherwise flat door. 

Step 1-1 will be using 114-inch- 
thick wood strips, so my door 
sheet will have to be cut 112 - 
inch less in width and height 
from the door opening. Adding 
the wood edge will give me my 
required door size. 

Step 2-Cut two hardwood 
strip$ 114 inch thick and as 
wide as the thickness of the 
door. They should equal the * ' 

door width in length. Glue and la". 
nail the strips to the top and ! 
bottom edge9 of the door. 

Step 3-Cut two hardwood R 
strips 114 inch thick and as 
wide as the door thickness. 
They should equal the door 
height in length plus the thick- 
ness of the top and bottom - 
wood edges. Glue and nail the 
$trips to the sides of the door. 
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Step 4Fi l l  the nail holes with a 
i"" 

wax stick that matches the final 
finish color. 

Step 5-Using a router, round 
over the solid wood edge with a 

114-inch round-over bit. 

Design Notes 
This door allows you to be 
creative without spending a 
fortune. Use a light-colored wood, 
such as birch, for the center panel 
and trim the door with a darker 
wood, such as walnut. 

Varying the thickness of the 
wood edging permits the use of 
more complicated router designs 
on the door edge. You can use a 

cove bit or even a Roman ogee if 
you want a more intricate 
design. 

This is one of my favorite low- 
cost door- and drawer-face 
styles. The wood edge provides a 
great deal of protection for the 
door. Most of the damage likely 
to be done to a door will usually 
occur on the edges. When it 

happens to a solid-wood strip, 
such damage can be repaired. 

I recently completed a bedroom 
set using this style on all the 
door and drawer faces. I spent 
about one-fifth the cost of solid 
wood and the bedroom set 
looked great. 
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VENEER DOORS 
WITH MOLDING 
You can dramatically alter the look 
of a plain slab door by installing 
wood moldings. Make the mold- 
ing yourself on a table saw with a 
special cutter, or purchase it at any 
lumberyard. 

Design Notes 
There are dozens of ready-made 
moldings available at your local 
lumberyard. Doors can be made 
to look big and solid by using 
wider moldings, while thin pieces 
will make the door look lighter. 

You can also create some very 
interesting visual effects by 
finishing the door and molding 
differently. Using a dark stain for 
the door and a clear finish for 
the molding-or vice versa-can 
be very dramatic. 

This door style also works well 
with plywood and moldings if 
you paint the door. It's a great 
look for the cottage or for those 
playroom cabinets. Blue doors 
with red molding will brighten 
up any child's room. 

Step I-Make a standard slab 
door with wood edging. 
Measure 1 inch in from all 
edges and draw guidelines. 

Step 2-Cut the molding so the 
corners meet at 45 degrees 
inside the guidelines. Use glue 
and brad nails to secure the 
molding to the slab door. 
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SIMULATED FLAT- 
PANEL DOORS 
Creating expensive-looking doors 
with relatively low-cost materials 
can be easily accomplished. Like 
the previously described door, this 
one has an edge molding that gives 
it visual depth. 

Step 1-Cut a veneered particle- 
board door to the required size. 
Apply wood tape to the edges as 
previously described. 

Step 2-The edge molding used 
here is commonlv called 
doorstop molding. It can be 
prchased at any lumber store, 
or you can make it yourselfwith 
a round-over bit in your router. 
Measure the required lengths 
and cut the corners at 45 
degrees. T h e  flat edge is 
installed on the outside of the 
door and the rounded edge 
faces inward. Secure the mold- 
ing with glue and brad nails. 

Slob doors with mitered 
edge moldings hove o flat- 
panel look. 

Design Notes 
This is another slab-style door can create a more dramatic look 
that is inexpensive and easy to by using a thicker molding. 
make. It can also be made from ,,,is is perfect for 
plywood and finger-jointed cabinets, in a utility room or on 
moldings if you are going to laundry cabinets. It adds an 
paint the door a solid color. element of interest to the 
Doorstop molding is flat, so the cabinet door without costing a 
depth is not great. However, you great deal of money. 
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SOLID-WOOD 
SLAB DOORS 
Edge-gluing boards will create -, 
solid-wood slabs that can be cut 
and routed for cabinet doors. It's a 
very old, traditional cabinetmak- 
ing technique that was popular 
many years ago. 

Step 1-Edge-glue as many 
boards as required. A plate 
joiner makes the work easier, 
but be careful where you locate 
the biscuits. 

Step 2-Cut the panel to size and 
round over the edges with a 
114-inch router bit. 

Step 3-A simple cross pattern 
on the door can enhance the 
look. There are many router bits 
available. Here I'm using a "V" 
bit to create the groove. 

Solid wood doors offer 
many possibilities. 
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MEDIUM- 
DENSITY 
FIBERBOARD 
DOORS 
MDF is compressed wood fiber 
that can be cut and routed easily. 
It is also used to make thermoplas- 
tic doors, which are growing in 
popularity. 

The thermoplastic process can 
only be used commercially because 
of the very expensive and compli- 
cated machinery needed. 
Melamine-backed MDF, which is 
curved to counter the heat and 
stress of applying a plastic film, is 
cut on a computer-controlled 
router. The board is then wrapped 
with a plastic film, and heat, pres- 
sure and vacuum are applied to 
create the door. 

However, you can use MDF sheets 
to make some great-looking doors. 
The board can be cut and routed 
easily Edge and face patterns are 
quickly cut with V ~ ~ O U S  router bits. 

MDF is usually a brown or tan 
color with a smooth surface. The 
color and surface texture result 
from extreme pressure applied 
whcn the wood pulp is compressed 
into sheets. 

It is a very inexpensive material 
and can be painted or sprayed with 
solid colors. This board is the ideal 
material to use when you want to 
build a few new doors for your 
workshop cabinets. 

MDF cuts easilfi 
and all types of 
profiles can be 
created. 
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Melamine porticleboord with edge 
tape make great low cost doors for 
those workshop or storage cabinetr. 

Slab veneer particleboard doors 
with an applied molding dress up _-- - 
any woodworking project 

. ,.-,TI- 
Simple wood veneer porticleboard 
sheets with wood edge tape look 
great and are an inexpensive door 
option for those large projects. 
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Chapter 5 FRAME-AND-FLAT-PANEL DOORS 

FLAT-PANEL 
DOOR OPTIONS 
Frame-and-panel doors can be 
loosely covered in two categories. 
The first are doors with a ply- 
wood veneer core panel and the 
second are those with solid-wood 
center panels. 

Within each group are various 
styles of construction such as mor- 
tise-and-tenon, cope-and-stick, 
mitered and so on. But for our 
purposes, I'll classify them in these 
two broad groups and detail many 
of the styles. 

Many woodworkers feel that 
Frame-and-panel door-making is 

difficult. However, just the oppo. 
site is true-it is an easy process. 

As discussed earlier, the frame-and- 
panel door is made with two stiles, 
or vertical members; two rails, or 
horizontal frame members; and a 
center panel. The center panel can 
be plywood, solid wood or glass. 

A problem that intimidates some 
people is the number of calcula- 
tions and steps involved when 
making arched or cathedral-style 
doors. This, too, is a relatively easy 
process with straightforward meas- 
urements. There are a couple of 
simple rules to follow, but you'll 
soon become an expert at making 
these doors. 

And finally, some so-called "rules" 
are really a matter of individual 
taste. I prefer to make my stiles 
and rails 2-114 inches wide. That's 
my choice. You might want to 
make yours 2 inches or 2-112 inch- 
es wide. It is not a major issue, just 
a matter of how you want your 
doors to look. 

So don't be intimidated by the 
idea of making these doors. They 
are made with simple power tools 
and a few router bits, and can be 
quality-built by anyone in a shop 
of any size. 
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MITERED FRAME- 
AND-PANEL DOOR 

, . , . ~  , . . .,.' . . . . .  , , ,. 

The mitered frame-and-panel door 
is often used on furniture-style 
cabinets. The more common butt- 
joined style tends to be used on 
kitchen cabinetry. 

I will be building a 14-inch wide 
by 24-inch high door using 314- 
inch stock. The center panel is 
114-inch-thick veneer plywood. 

Step 1-Cut two stiles that are 
314 inch by 2-114 inches by 24- 
112 inches long, and two rails 
314 inch by 2-114 inches by 14- 
112 inches long. Do  not miter 
the parts yet. 

Step 2-The stiles and rails each 
need a groove 114 inch wide by 
112 inch deep on one edge. 
Center the groove on each edge. 
You can make this groove on a 
table saw or with a slot-cutting 
router bit. 

Step 3-Next, cut a 45-degree 
miter at each end of the stiles 
and rails. The  rails should be 14 
inches long and the stiles 
should be 24 inches long. The  
groove on each board should be 
on the inside face, as shown. 
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Step CLay the door frame on a 
table and measure the inside 
dimension. Mine is 9-112 inch- 
es wide by 19-112 inches high. 
The oanel should be cut to this 
dimension plus 1 inch on both 
the height and the width so that 
the panel will fit in the 112- 
inch-deep grooves. 

. . 

Plywood panels do not expand 
and contract like solid wood, so 
cutting the panel 1/16 inch less 
on both dimensions is fine. 

Step 5-Join two stiles to one rail 
using biscuit or dowel joinery. 

Step 6-Slide the panel into the 
partial frame and make sure it is 
seated properly. Attach the 
remaining rail, and clamp until 
the glue sets. 

Step 7-Once the glue has dried, 
sand the frame. Round over the 
outside profile with a 318-inch 
rotind-over l i t  in ;I router. 

F 
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MORTISE-AND- 
TENON 
PANEL DOOR 
The corner joinery on this door is 
a mortise-and-tenon, one of the 
most popular door-making joints. 
The joint is exposed on the top 
and bottom of the door frame. 
Therefore, a tight-fitting tenon is 
imperative. 

This door will have a finished size 
of 14 inches wide and 24 inches 
high. The door frame is made from 
314-inch-thick stock and the panel 
is 114-inch veneer plywood. 

Step 1-Cut two stiles 2-114 
inches wide by 24 inches long. 
The rails are 2-114 inches wide 
by 10-112 inches long. Rail 
length is equal to the total width 
of the door minus the width of 
two stiles, or 9-112 inches long. 
We have to add the length of 
two tenons, which are each 112 
inch long, to the rail length. 

The rail length formula is door 
width minus the width of two 
stiles plus the length of two 
tenons. As a further example, a 
door of the same style that is 20 
inches wide would have 16- 
112-inch-long rails (20-4 1/2+ 1 
= 16 112). 

Step 2-Form a groove on the 
inside edge of each stile and 
rail 114 inch wide by 112 inch 
deep. Use a table saw or slot 
cutter bit and center the groove 
on each edge. 

Step 3-Make a tenon on both 
ends of the two rails 114 inch 
thick by 112 inch long. Make 
certain the tenon is centered on 
the rail. These tenons are easily 
formed using a table saw. 

Tip: Cut the tenons slightly 
thicker than necessary. Test 
the fit by gently pushing the A tenons into their mortises. 
Sand or file the tenons 
carefully until you achieve a 
snug fit. If you are doing a 
number of doors, have all 
the rails ready for tenon- 
cutting at the same time. 
Test the saw set up until you 
get a good fit, then cut all 

\?'- & the rails. This procedure 
x e  saves saw set up time and 

all the joints will be perfect. 
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Step 4Dry-fit the frame and ver- "s' "" 

ify your overall measurements. 

Step 5-Cut a 114-inch-thick 
veneer plywood panel that is the - .  
size of the inside frame dimen- ," , 

sion plus the depth of the 
grooves. The panel should be 
10-112 inches wide by 20-112 . . 

, .. 
inches high. -. 
Step 6-Apply glue to the tenons 
of one rail, and clamp the two ' 

stiles to that rail. 

Step 7-Slide the panel into the 
partial frame, making certain it 
is seated properly in all the 1 
groove?. 

Step 8-Glue the final rail to the 
two ?tile5 and clamp that joint. ,.. - r 
Use a square to check the door. 
If it has been racked during 
assembly, align it properly in 
the clamps. Once the glue sets, 
it will be held square. 

Step 9-Atic.r the gluc ic complcre- 
I \ ,  drv. s.ind the door. Then it ic , , 
readv to be finished. The outside I 
profile can be left square or can be I 

rounded over with a 318-inch 
round-over bit. If more detail is 
desired, you can use a fancier bit 
$uch as an ogce. 1 lo\r.ever. al\vav\ ..-- - r - - '7 

.- - 
. ' .  

,. . .. - 1 ketp in mind the style and ; ,: . . . . . - ,A  ., 

mounting requirements of the 
hinges you plan to use. If the out- 
side profile of the door is roo 
detailed, the hinge may not 
mount correctly. Test the profile 
treatment on a scrap piece of 
wood, then align one of your 
hinges to check its operation. 
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ARCHED FRAME- 
AND-PANEL DOOR 
Cutting curves, arcs and other 
radius patterns in rails is a little 
harder than making a straight rail 
door. However, I think you'll find 
it's not too difficult to do if you 
follow these instructions. 

This door has an arc cut into the 
top rail and therefore is referred to 
as an arched frame-and-panel 
door. I will also describe how the 
top rail can he cut to form a cathe- 
dral-style door. 

In a kitchen, cupboard doors vary 
in width. The  challenge is main- 
taining the visual appearance of all 
doors in the room, no matter what 
the width. To accomplish this, set 
the ends of each rail at a fixed 
width. I am using 3-114-inch-wide 
curved upper rails for this project. 

The straight stiles and straight bot- 
tom rail are 2-114 inches wide in 
my design. So, to maintain the 
same look hetween a door 12 inch- 

es wide and one 24 inches wide. 1 The drawing illustrates the differ- 
need a constant reference. I can ences between rails for a 14-inch 
achieve that look by making sure wide door and for a 24-inch wide 
my arc is 2 114 inches down from door. Only the rail width and arc 
the top center of all my curved radius change, while all other val- 
rails-no matter what the door ues remain the same. 
width. All my doors will have the 
same measurement above the arc, 
and only the radius of the arc will 
change. But all the doors, no mat- 
ter how wide, will have the same 
reference above the arc. 

14" Wide Door Rail 

k-9 1/2"-4 

1 /2" 

1 /2"-++ 12 1/4" radius 

24" Wide Door Rail 

b- I9 1/2" -4 

1 /2" 

f 
2 1 /4" 

C 
1/2"+ 

.f 
40 1 /2" radius 
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Building the Door 
The door is 14 inches wide and 24 
inches high. I've used 314-inch- 
thick stock for the stiles and rails, 
with a 114-inch-thick veneer ply- 
wood panel. 

I have added another design fea- 
ture with this door-the grooves 
in the stiles are stopped 112 inch 
short of the ends. That will give 
me a stopped mortise-and-tenon 

joint that won't be visible on the 
top and bottom of the door. For 
that reason, I have cut the tenon 
112 inch from the outside edges of 
the top and bottom rail. However, 
the door can be made with a full 
tenon and groove so that the mor- 
tise-and-tenon will be visible. The 
choice is yours-either method is 
equally acceptable. 

Step l -Cut two stiles 314 inch 
by 2-114 inches by 24 inches 
long, and one upper rail 314 
inch by 3-114 inches by 10-112 
inches wide. The bottom rail is 
314 inch by 2-114 inches by 10- 
112 inches wide. Note that the 
width of the upper and lower 
rails includes a 112-inch-long 
tenon on each end. 

Step 2-Mark an arc on the 

Pia' p e q -  wider upper rail, but remember 

%.. - to end the radius 112 inch short 

-.I of each end. For this, I use an 
. . .~ . adjustable ',Yardstick compass," 

. . . 
which is available at most 
woodworking stores. The  arc 
should have a radius of 12-114 
inches. 

Step 3-Before cutting the top 
rail arc, form the tenons on 
both rails. Refer to the drawing - 
for the top-rail tenon. The bot- 
tom-rail tenon is reduced in 

: length by 112 inch on the out- 
I side to fit the stopped groove in 

each stile. All tenons are 114 
inch thick by 112 inch wide, 
and centered on the rail ends. 
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Step 4-Cut the arc in the top 
rail using a band saw or jig saw. 
Leave the line visible when you 
cut, and smooth the curve with 
a drum sander. 

Step 5-The grooves on  the 
stiles should be slightly deeper 
than 112 inch and should be 
114 inch wide. Because of the 
arc in the top rail, I've used a 
wing , or slot, cutter in my 
router table to complete all the 
grooves. The $tile grooves P--- 

i 
should be stopped 112 inch 
before each end for a stopped 
mortise-and-tenon joint. 

Step 6-The 114-inch plywood 

center panel Should be cut Variations of the Arched Door 
before beginning assembly of 
the door. The  simplest way to Double-arched doors can be taste, and I suggest that you use 

determine the correct panel size made using wide some scrap wood and 
is to dry-fit the door frame and Prepare two identical rails and experiment with different widths 

lay it on a panel. Lightly trace install one on the top and one on to get a style that suits you. Keep 
the bottom of the door. 

the inside profile of your door, one rule in mind when building 

and cut the panel 112 inch out- As I mentioned earlier, a stile and arched doors: Keep the rail 

side the lines. using the frame rail width of 2-1/4 inches is my height above the arc-at the 
center of the rail-equal to the 

as a template ensures a perfect Own preference. 
woodworkers like wider frame width of your straight stiles and 

fit every time. rails. If you maintain that pieces. You can also make the 
Step 7-Assemble the door. If arched top rail 3-l/2 inches or dimension, all the doors on your 

you are building the stopped 3-3/4 inches for a more dramatic project will look like a set, no 

mortise-and-tenon version, the curve. It's a matter of personal matter what their width. 

frame and center panel will 
have to be assembled at the 
same time. Dry-fit all the parts 
together before committing to 
final assembly. 
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CATHEDRAL 
FRAME-AND- 
PANEL DOORS 
The cathedral-style frame-and- 
panel door is simply a variation of 
the arched frame-and-panel. All 
the construction steps are identical 
except for the design of the curved 
top rail. 

Prepare the stock as described for 
the arched door style, and cut the 
upper rail as shown in the draw- 
ing. This door can be made with 
either a through or a blind mor- 
tise-and-tenon joint. Both meth- 
ods are common and are perfectly 
acceptable. 

With my design, dimension A, 
which is the width of the straight 
run at the ends of the rail, is one 
half of the stile width. The mate- 
rial above the arc, dimension B, 
on the upper rail, also equals the 
stile width. 

The arc radius can be changed by 
altering the width of A, but keep B 
equal to the stile width so that the 
door will look balanced. 

This is my design preference-you 
may like another style. It's up to 
you. Try a few different styles with 
some scrap wood based on the for- 
mulas provided. 

- 

t 
@ 2 1/4" 

/--7 radius 
0 

T 2 3/4" 
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COPE-AND-STICK 
DOORS 
Cope-and-stick is a popular join- 
ery method that uses special router 
bits to cut profiles in the stiles and 
rails of a frame door. 

The bit sets consist of a cope bit 
and a stick bit. Some companies 
offer a combination hit that will 
cut both profiles when the blades 
are rearranged, but I prefer the 
two-bit set. A third bit, called a 
panel-raising bit, is necessary when 
you are making raised-panel doors. 

The stick bit cuts a mortise on the 
inside edge of each frame member. 
It also profiles a decorative pattern. 
The cope bit is used to cut a mirror- 
image profile of that pattern as well # * 

as a tenon on the ends of each rail. 

These are expensive bit sets, but 
are well worth the money if you 
plan to make your own doors. A 
good hit set will produce a high- 
quality joint, so be sure to look for 
well-made carbide sets. 

Each cope-and-stick bit set cuts a 
little differently. Final door width 
depends upon the amount of 
material removed by the bits. For 
example, I tested my set and 

determined that my rail width, Test your own bit set and deter- 
after cutting the stile and rail pro- mine a rough-cut width for the 
files, needed to be cut 3-318 inches rails. You should be able to deter- 
shorter than my desired final door mine the characteristics of the set 
width. That is based on building you are using, and then produce 
the door with 2-114-inch wide doors of any width you need. 
stiles. So if I needed a 16-inch- 
wide door, I would cut my rails 12- 
518 inches wide. That measure- 
ment, plus 3-318 inches on either 
side, would give me a finished 
door width of 16 inches. 

Cope-and-stick bits cut joint profiles 
in stiles and roils when you build 
this popular door style. 
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SQUARE COPE- 
AND-STICK PANEL 
DOORS 
I've made this door using the cope- r\ 
and-stick bit set with a 114-inch- 
thick veneer plywood center panel. 
The bit set will cut a 114-inch 
groove in the stiles and rails so the 
stock veneer boards fit perfectly. 

The stiles and rails are 314 inch 
thick. All dimensions given are 
based on a finished door 15.318 
inches wide by 28 inches high. 

Step 1-Cut two stiles 2 114 
inches wide by 28 inches long, 
and two rails 2-114 inches wide 
by 12 inches long. F 

* 
Step 2-Profile the inside edge of , . c .  ~~~ ~ .: ~ - 
each stile and rail with the . ,~~ 

~~ ~. 

"stick" bit. 

Step 3-The cope bit is used to 
profile both ends of the two - ,  1 

. , . 
" - 

rails. Align the cope bit using a . . 
,-, : .,., m< 

~ . .  

previously cut stick profile. Test 
the cut and fit with a scrap *L 

piece of 314-inch-thick wood. --"a, a 

.. , 
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Step 4-The 114-inch-thick 
veneer plywood panel is 314 
inch wider and 314 inch longer i 'h 
than the inside dimension of 1 .:, 8 , , .  

the door Frame. .Mv hit set cuts - .,-- .,.- 
. . , , .. . , . 1 'I-': ,., , 

. . . . _ _.. 
a grooyc j i ~ ~ t  dightlv deeper . . . . . . . ... . .; ... < ..:..*. .:, 

I' 

. . ~ .  ' , : ,7.,( . .<., . , , .". 'A;< . h  

. . :. ..- . . . : -  . . 
t h ~ n  318 inch, to I ncetl a panel .? .. :.: ~ ' , . . ., . . ,,% 

11-314 inches wide by 24-118 ' -- -I-__ - 
inches long. 

Step 5-Attach the stiles to one 
rail. Use glue and clamp in 
place, or "pin" the joint with a 
brad nail on the rear face of 
the door. 

Step 6-Install the remaining rail 
after inserting the center panel. 
It ic not necessary to glue the Cope-and-Stick Bit Sets 
panel in place. Testing the car- Not every bit set is equal in quality. There are some very good 
nets with a square will correctly and some very bad router-bit sets, so it pays to do a little 

align the door, set the frame research when investing in these cutters. W~th proper care, a 

in the clamps ifnecessary, high-quality set will last "'any Years. 

Aside from quality, there are a number of styles available for your 

Important consideration. Complicated pattern profiles can dramatically change 
the look of your project There are a few ornately styled "old world 

Safety Advice cutters and a couple of more modem, simple patterns. Ask the 
The pictures in this book show dealer for the profile diagrams of the cutters, then choose the one 
equipment operating without that suits yourtaste. 
guards. That is for photograph- 
i~ ~larity only and is not the For example, the CO-ST router bits from LRH Enterprises Inc., 

which I use, offer four very different cutter profiles with 
way I Operate my matching raised-panel bits. It is also worth taking the time to 
equipment. Cope-and-stick match the raised-panel cutter profile to the bit set you buy. 
sets can be very dangerous 
because they are cutting a great 
deal of material. Make multiple 
passes instead of one large pass, 
and be very careful. These bits 
can do a great deal of damage to 
your hands in a split second. 
Use all the recommended safety 
equipment and procedures. 
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CATHEDRAL 
COPE-AND-STICK 
PANEL DOORS 
Arched or cathedral cope-and-stick 
doors are made in the same way as ,- . .-~. .. - 
the square door. The only differ- 
ence is in the curved rail (or rails), 
which determines the style. 

This cathedral door will be made 
from 314-inch stock and has a 114- 
inch-thick veneer plywood panel. 
The door is 15-318 inches wide by 
28 inches high. 

Step 1-Prepare two stiles 2-114 
inches wide by 28 inches long. 

Step 2-Cut a bottom rail 2-114 
inches wide by 12  inches long. 

Step 3-The top rail is 3-112 
inches wide by 12 inches long 
and requires an arc cut as shown 
previously in the drawing on 

page 66. 

Step 4-Cut the arc outside the 
layout line, and sand smooth to 
the line using a drum sander. 

Design Notes 
I have changed a few 
dimensions to show the 
flexibility of the design. My upper 
rail height is 3-1/2 inches, and 
dimension A (drawing, page 66), 
will be 1-1/2 inches. However, I 
maintain dimension B at 2-1/4 
inches, equal to my rail width. 
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Step 5-Cut the stick sides of the 
ioints on the inside face of each 
stile and rail. 

Step 6-Cut both ends of the 
two rails with the cope bit. 

Step 7-Assemble the frame dry 
and lay it over a piece of 114- 
inch plywood veneer. Trace the ' 

inside profile for your panel and I 
add 318 inch. That is the cut 
line for your panel. 

Step 8-Assemble the door, 
making sure it is square. Use ' 

glue at all the frame joints, and 
leave the panel free to move. 
Clamp the door, and sand after 
the glue has set. 

Variations 
A very nice mitered door can 
easily be made using the stick bit 
only. Cut the stiles and rails 
about l/2 inch longer than the 
final door height and width. Cut 
one inside face of each piece 
with the stick bit. Do not cope 
the rail ends. 

Next, cut the rails and stiles at 45 
degrees. If I needed a door 14 
inches wide by 28 inches high, I 
would cut my rails a t  14 inches / 

/' 
and my stiles at 28 inches. 

I #+? 

Joining 45-degree corners can be 
difficult. I suggest you use biscuits / 
or dowels, then glue and clamp. 

A mitered door can easily be made 
with the stick bit 
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SIMPLE MITERED 
PANEL DOORS 
A simple but elegant mitered panel 
door, which appears raised, can 
easily be made using 314-inch 
stock and 112-inch plywood or 
particleboard veneer sheets. 

I will be using 314-inch-thick 
hardwood for the frame and 112- 
inch-thick veneer particleboard for 
the center panel. 

Step 1-Cut the stiles and rails 
112 inch longer than the height 
and the width of your door. I 
am using 2-inch wide boards. 

Step 2-Round over the front 
inside and outside edges of each 
piece with a 318-inch round- 
over bit. 

Step 3-Next, cut a rabbet on  
one edge of each stile and rail, 
opposite the round-over faces. 
The  rabbet is 112 inch deep and 
314 inch wide. Cut the rabbet 
in three or four passes with a 
dado blade on your table saw, or 
on a router table. This is a great 
deal of material to remove and 
you want to avoid tearing the 
114-inch-thick edge of the 
board by attempting to do it in 
one pass. 
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Step CNow cut the stiles and 
rails with 45-degree angles at 
each end. Their lengths depend 
upon the door size required. For 
example, if I needed a 16-inch- 
wide by 28-inch-high door, I 
would cut two 16-inch rails and 
two 28-inch stiles. These rneas- 
urements are taken at the 
longest point of the miter cuts. 

Step 5-Assemble the frame, 
with glue and biscuits or dow- 
els. It is also possible to use 
small finishing nails at each cor- 
ner if you don't have access to 
other joinery methods. 

Step 6-Lay the door frame face 
down, and measure the size of 
the panel required. The size will 
depend upon your stile and rail 
widths, as well as on the depth 
of the rabbet cut. 

Step 7-Cut the panel, then test- 
fit. Run a bead of glue in the 
rabbet and install the panel. It 
can be secured, until the glue 
dries, with a few brad nails 
angled into the frame pieces, 

This is o cross-section of the center 
pone1 in the door frame. 

Construction Notes 
This is one of my favorite styles 
to use when I'm making high 
doors. The 1/2-inch-thick center 
panel stiffens and strengthens 
the door and makes this one of 
the best designs for pantry or 
closet cabinet applications. 

I build this door often. I recently 
completed a project that called 
for 84-inch pantry doors. 
Standard frame-and-panel doors 

frame-and-panel design was 
ideal. It is a strong door that 
doesn't cost a great deal of 
money to build when you 
compare it with the cost of 
materials for raised-panel doors. 
And, best of all, it looks great. 
Not only is there visual depth, 
there is also a soft look because 
of the rounded-over edges on 
the frame. 

would require mu~tip'le panels to if you have a project that 
reach that height. I needed a requires a large door, this is the 
door style that combined answer-it offers good looks, is 
strength with the ability to simple to make and is not all 
remain straight. This particular that expensive. 
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Chapter 6 FRAME-AND-RAISED-PANEL DOORS 

SOLID-WOOD 
CONSTRUCCION 
Raised-panel doors are made fol- 
lowing the same steps we used for 
flat- ane el doors. However, the 
center  ane el of the door is where 
these two door styles differ. As the 
names suggest, the flat panel uses a 
plywood-core veneer center, and 
the raised panel is made from solid 
wood with machined edges so it 
will fit in the door-frame grooves. 

Raising solid-wood glued-up 
boards to form raised panels is not 

Panel-to-f rame 
Relationship 

a difficult process, but it can be Flat-panel doors have 114-inch 
dangerous, so be sure to make plywood center ~anels ,  so they are 
many small passes and observe all always lower than the surface of 
safety precautions. That rule the frame. 
applies to all woodworking, of 
course, but is worth stating again Raised-panel doors use solid wood 
here because of the large amounts panels with milled edges. The 
of wood removed when raising panel face can be Lower than or on 
panels. Many small passes through the same plane as the frame facing. 
a router are safer, and further ben- You can control the panel position 
efit will be seen in the cleaner, by deciding on the thickness of the 
more uniform cuts. frame and panel before st an in^ to - 

build the door. 
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To make a door with the top sur- 
face of the raised panel on the same 
level as the frame members, use 
314-inch-thick frame boards with a 
9116-inch-thick panel that fits in a 
groove cut 311 6 inch in from the 
back face of the frame members. 
Or you can use a combination of 
718-inch frame pieces with a 518- 
inch panel set 114 inch in from the 
back face of the frame members. 

If you want the panel face raised 
above the front faces of the frame- 
members, use frame and panel 
pieces that are the same thickness. 
This is a style choice you can 
decide on after you've made a few 
sample doors. 

Panel Profiles 

There are as many panel-raising 
profile bits as there are stile- and 
rail-cutter profiles. They are 
named ogee, bevel and radius, or 
cove, plus a few others by different 
manufacturers. However, most 
cope-and-stick bit sets have a 
matching panel-raising bit. Again, 
it's a style choice-one is no better 
than any of the others. Choose the 
style that suits you best. 

Panel Material 

The panels for these raised-panel 
doors are usually made by edge-glu- 
ing a number of solid boards. They 
can be attached with glue or with a 
combination of biscuits and glue. 
Both methods are commonly used 
but biscuit joinery is becoming 
more popular. 

In some cases, the panel can be one 
wide board, but be careful, because 

Panel-face to 
frame-face 
alignment 
depends upon the 
panel thickness. 

a single solid board tends to cup 
and warp more than a number of 
glued-up boards. Twisting door 
panels can quickly throw every- 
thing out of alignment. So wherev- 
er possible, use a number of boards 
with growth-pattern rings opposing 
each other, to make your panels. 

Panel Raising 

There are a couple of ways to raise 
a panel. One is on the table saw, 
and the other is with a panel-rais- 
ing bit in a router table. The router 
method is the most common, and 
different styles are possible, 
depending upon the bit used. 

The first door we'll cover in this 
chapter is a raised-panel door 
made on a table saw. This process 
is a low-cost alternative to invest- 
ing in router tables and bits. 

Door Finishing 

Raised panels will expand and con- 
tract to a greater degree than flat 
plywood panels. If you plan to 
stain the raised panel, do it before 
assembly, in order to avoid stain 
lines when the panel contracts. 

Safety Note: 
Remember these few words of 
caution before using panel- 
raising router bits: They can 
remove a great deal of material 
in one pass, but taking one pass 
is dangerous and isn't to  your 
advantage because it will not 
produce good results. 

Take many small passes, use 
high-quality bits with a ID-inch 
shaft, and take your time. 

These bits must be used in a 
router table with a 1-1/2- 
horsepower router. In some 
cases, there is a motor-speed 
recommendation for these bits, 
s o  be sure to read and follow the 
specs on the manufacturer's data 
sheets carefully. 
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TABLE SAW 
FRAME-AND 
RAISED-PANEL 
DOOR 
This door will be 24 inches high 
and 14 inches wide. 1 will be using 
314-inch-thick material for the 
frame and the raised panel. In 
order to have a heavier-looking 
door, I've made my stiles and rails 
2-112 inches wide. 

Step 1-Cut two stiles 314 inch 
thick by 2-112 inches wide by 
24 inches long and two rails 314 
inch by 2-112 inches by 10 
inches. 

Find the rail size by subtracting 
the stile widths from the total 
door width (14-5 = 9) and by 
adding the two tenon lengths of 
112 inch each to the rail length 
(9+1 = 10). 

Step 2-Use the table saw to 
make a groove 114 inch wide by 
112 inch deep on one edge of 
each rail and stile. Center the 
groove on each edge. 

Step 3-The rails require a 114- 
inch-thick by 112-inch-long 
tenon centered on each end of 
both rails. Use the table saw and 
a regular blade to make the 
tenons. Make the shoulder-cut 
first, then nibble the waste 
material toward the end of each 
rail. 
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Step 4-The inside measurement 
of my frame is 9 inches wide by 
19 inches high. My panel will 
be 9-718 inches by 19-718 
inches so that it will fit in the 
grooves with a little room for 
movement. 

Glue up 314-inch-thick boards 
a little wider and a little longer 
than required, then trim to a 
finished size. I am using biscuit 
joinery for my panel. 

Step 5-Use the table saw to 
score the panel 118-inch deep, 2 
inches in from each edge. 

Step 6-Tip the saw blade 10 
degrees away from the fence. I 
have extended the height of my 
fence to give me better control 
when cutting high panels. This 
fence extension is a nice feature 
and can easily be made with a 
few boards. 

Set the fence to cut a 3116-inch 
edge on the door. That will give 
the correct taper and the panel 
will sit in the frame grooves. 

Step 7-Sand the raised section 
of your panel with a large, flat- 
sanding block. Assemble the 
door using glue on the tenon 
only-do not glue the panel. 

Place small strips of foam in 
the grooves before inserting 
the panel to prevent rattling of 
the door. 
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ARCHED AND 
CATHEDRAL FRAME- 
AND RAISED-PANEL 

DOORS 

The process to follow when mak- . >, 

ing an arched or cathedral raised 
panel door is the same as it is for 
flat panel doors. The frame is iden- 
tical and only the panel-making 
procedure is different. 

I am using 314-inch stock for the 
door frame and panel. The door 
size is 24 inches high by 14 inch- 
es wide. 

Step 1-Cut two stiles 314 inch 
thick by 2-114 inches wide by 
24 inches long. The  bottom rail 
equals the door width less the 
width of two stiles, plus 1 inch 
for the two 112-inch long 
tenons. The  bottom rail is 314 
inch by 2-114 inches by 10-112 
inches. The top rail is the same 
thickness and the same length 
but it is 3-114 inches wide, so 
that the arch or cathedral can 
be formed. 

Step 2-Form a 114-inch-thick 
by 112-inch-long tenon on both 
ends of each rail. 

Step 3-Cut the arch or cathe- 
dral curve in the top rail. Follow 
the procedures detailed in 
Chapter 5 for each pattern. 

Step 4-Next, cut the 114-inch- 
wide by 112-inch-deep groove 
on the inside edge of both stiles 
and rails. Use a wing slot cutter 
on a router table.   he curve on 
the top rail makes it necessary 
to use this router bit with a 
guide bearing. 
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Step 5-Glue up a solid-wood 
panel. Its rough size should be 
1-112 inches wide, and longer " 
than the inside dimensions of 
the door frame. 

A 314-inch-thick panel will be 
114 inch higher than the frame's 
face. If you want the face of the 
center panel flush with the face 
of the frame, use a 9116-inch- 
thick panel and align the groove 
so that it is 3/16 inch above the 
back face of the frame. 

Step 6-Dry-assemble the door 
frame and lay it on top of the 
center panel. Trace the pattern 
onto the panel face. 

Step 7-Use the lines trans- 
ferred to the panel as a guide. 
Enlarge the pattern by 7/16 
inch on all edges. The grooves 
are 112 inch deep, so we must 
allow for a small amount of 
panel movement. 

Step 8-Cut the panel using the 
enlarged pattern as a guide. A 
. . 
j ~ g  or band saw will easily cut 
the panel, but make sure the 
curve is smooth because the 
panel-raising follower-bearing 
will transfer any uneven curves 
to the raised panel. 

It is a good practice to cut on 
the outside of your pattern lines 
and then sand to the lines. This 
ensures accurate sizes and 
smooth lines. 

Step 9-1 am using a rdpp 
panel-raising bit in a . 
router table set up with a ,. 
I-112-horsepower I router. The final height, 
or cut, with these bits 
should be set to leave a 
114-inch-thick edge on 
the panel so that it will 4, fit snugly into the frame 

#ti  
grooves. Make a number r" .,' 
of small passes with these 
bits until the edge is the 
desired thickness. 'i 
Step 10-Sand dl the parts, then Safety Note: 
dry-assemble the door to test Notice that I have a safety board 
for a correct fit. Apply glue to on my router table. It is set at the 
the tenons only, and clamp. center of my bit and wraps 
Check that the door is square, around the bit sides so that the 

and set it aside to dry before panel cannot be drawn into. or 

finishing. past, the bit. Again, make a 
number of small passes until the 
desired edge thickness is 
achieved. Do not attempt to use 
one single pass. You will also 
find these bits make a great deal 
of noise, so be sure to wear 
hearing protection as well as 
your eye protection. 
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COPE-AND-STICK 
SQUARE RAISED- 
PANEL DOORS 
This door will be 13 inches wide 
by 18 inches high. I am using 718- 
inch-thick stock for the frame and 
518-inch-thick boards for the 
raised panel. My stick cut, or 
groove, will start 114 inch above 
the back face of my frame mem- 
bers. This relationship of frame to 
panel thickness will make the front 
face of my panel flush with the 
outside surface of my door frame. 

,: - 
As noted in Chapter 5, each set of 
cope-and-stick bits will cut a little 
differently. Test both the stick cut 

'#+, 

and the rail-end cope cut to deter- 
#- mine the correct rail width for a 

~ .. 
particular size door. Once the 
dimensions are established For your 
particular set of bits, your door- 

, . width calculations are simple. 

Step 1-Based on 2-114-inch- Step Z C u t  the stick profiles on Step 3-The 518-inch-thick panel 
wide frame members, and my the inside edge of each stile and is 9-718 inches wide by 14 718 
cope-and-stick bit set, I will rail. Next, cut the cope on both inches high. It is cut to be 118 
need two stiles 718 inch thick by ends of each rail. inch less than both dimensions, 

2-114 inches wide by 18 inches in order to leave 118 inch for 
long. My rails are 718inch by 2- panel movement. Raise the panel 
114 inches by 9-518 inches. as previously described. Assemble 

the door with glue at the corners 
only. Check that the door is 
square, and clamp until dry. 
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COPE-AND-STICK 
RAISED ARCH AND 
CATHEDRAL DOORS 
Curved cope-and-stick doors fol- 
low the same procedures as the 
square doors. The differences are 
the curved upper rail and the 
curved raised panel. 

Step 1-Cut the stiles and rails to 
length, based on the final door 
size. Arched and cathedral 
doors require a top rail that is 1 
inch higher than the straight 
bottom rail. 

Step 2-Form the curved top as 
shown in Chapter 5. 

Step 3-Cut the stick profile on 
one inside edge of all frame 
parts. Then cut the cope profile 
on both rail ends. 

Step 4-Rough-cut the curved 
panel for either style. Next, use 
the simple trace method 
described earlier, taken from a 
dry-assembled frame. Add the 
groove depths, minus 118 inch 
for panel movement, to the 
traced lines and cut the panels. 
Raise them with a panel-raising 
bit in a router table following 
the procedures detailed in the 
previous chapter. 

Step 5-Dry& the door. If all Tip: If you are going to make a 
the parts fit correctly, apply !glue number of doors that are the 
to the c ~ ~ e - a n d - ~ t i ~ k  joint in same size, cut a master template 
each corner, but not to the for the panel. 
panel. Check the door with a 
square and, if aligned properly, 
clamp until dry. Remember to 
pre-stain the center panel before 
assembly if the stain is darker 
than the wood. Staining after 
assembly may reveal clear wood 
as the panel contracts. Install a 
soft foam strip at the bottom of 
the grooves to stop any panel 
rattling. The foam will allow free 
movement and prevent noise 
caused by a loose center panel. 
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Chapter 7 MULTI-PANEL COPE-AND-STICK DOORS 

These cope-and-stick panel doors 
can be made as flat or raised-panel - 
doors. They are built like any other 
cope-and-stick doors but have 
cross ra~ls andlor stiles to support 
the divided panels. 

The cross rails support two panels 
and, because they are like a regular 
rail, must be coped on both ends 
to fit in the stick cut of either a 
stile or a rail. They must also be 
cut with a stick bit on both edges, 
because they nearly always support 
two panels. 

It's not necessary to purchase addi- 
tional bits in order to make these 
doors, because they are cut with 
the same bits that are used for  in- 
gle-panel doors. 

These rails attach to any outside 
frame member, and are glued in 
place much like a regular rail. 

- .  
Cross rails have both 
edges cut with a stick 
bit, and both ends cut 
with a cope bit. 
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The design possibilities for multi- 
panel doors are endless. However, 
it can he a mathematical night- 
mare to calculate the panel sizes 
and curves. I suggest you dry- 
assemble the door frame and deter- 
mine a rough size for each panel. 
Glue and assemble the panels, and 
place them under the dry-assem- 
bled door frame, to trace the inside 
dimension. Add the required 718 
inch, depending on your bit pro- 
file, and cut the panels. 

Then raise the panels with a panel- 
raising hit and verify the fit. Use 
foam in the grooves to help stahi- 
lize the panels. 

If you plan to make a number of 
doors of the same size, create a 
panel template. 

One step that will present a certain 
amount of difficulty when you 
make these doors is the sanding. 
Grain structures are often running 
in many directions, and the chance 
of scratching the wood because of 
cross-grain sanding is high. 

I use a random orbital sander 
when sanding these doors because 
grain direction is nor critical. Start 
with a coarse 80-grit paper, then 
sand the door with three finer 
papers until smooth. 

Safety Note: 
Be very careful when raising 
these panels, as  they tend t o  be 
small and there is an increased 
danger when working close to 
the cutting tool. Use all the 
safety devices. 

F * @/ Cross rails are 
glued in place 
anywhere on the 
inside of the door 
frame. 

, '"eqr Check multi- 
panel doors 

A carefully before 
gluing. 

Cross-grain 
sanding can be 
successfully 
accomplished 
with a random 
orbital sander. 
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Chapter EI GLASS CABINET DOORS 
ALLOWING FOR 
REPLACEMENT 
Glass cabinet doors are popular in 
many applications. Kitchen cabi- " .' -- .~- 
nets, china cabinets, and display 
cabinets ofien use these doors. 

They can be made in a number of 
ways but the common factor is the 
glass panel. Morrise-and-tenon as 
well as cope-and-stick-style doors 
are the most common types. 

Once it was considered standard 
practice to build a door so that the 
glass could he replaced. Many, but 
not all, door makers are still using 
this method. In cases where special 
glass panels are used, a full groove 
is sometimes made to secure the 
glass. That is the style used for flat- 
or raised-panel doors. However, if 
the glass does need replacing, the 
door must be taken apart and it is 
often damaged, so I'll concentrate 
here on doors that will allow easy 
replacement of the glass. 

Securing the 
. .. -~ .. , 

Class Panel Cornmerciol rub- 
There are two common methods 
used to secure thc glass panel. The 
first utilizes small moldings that 
are nailed in place behind the glass 
with brad nails. The second uses a 
commercially available rubber gas- 
ket. It mav be difficult to locate 
this material in some areas. ' 
However. if vou decide to use this .. 
method and the product is avail- 
able, you will need to groove the 
stiles and rails very carefully to 
accept rhe rubber grips. 

ber gaskets are 
mode for glass 
cabinet doors. 
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SQUARE Step 1-Cut two stiles 314 inch 
MORTISE-AND- thick by 2-114 inches wide by 

TENON GLASS 24 inches long. The rail length 

DOORS equals the door width, less the 
stile widths, olus the tenon 

Building the Door 

The glass cabinet door for this 
project is 314 inch thick by 14 
inches wide by 24 inches high. 

lengths-or 10-112 inches. We 
need two rails 314 inch by 2-114 
inches by 10-112 inches. 

Step 2-Each stile and rail 
requires a groove on one inside 
edge 114-inch wide and 112- 
inch deep. Center this groove 
on the edge. 

Step 3-The rails are turned on 
one face and the saw fence is set 
to cut 112 inch in from the 
groove edge of both rails. Set 
the height of the saw blade to 
cut a little deeoer than 114 inch. 
Cut the rails, forming a rabbet 
on the back side of each rail. 
Keep the small sticks that were 
formed when making the rab- 
bet, as they will be used to 
secure the glass in the door 
frame. 

Step C T h e  stiles are cut in the 
same way, except that we will 
need to plunge them into the 
saw blade, leaving 1-112 inches 
of the groove uncut. Plunge-cut 
to start, and lift the stile off the 
blade 1-112 inches before the 
cut is finished. This leaves a 1- 
112-inch mortise at each end of 
the stile for the rail tenons. 
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Step 5-Finish the stopped rab- 
bet by removing the strip of 
wood with a chisel or sharp 
knife. 

Step 6-Before beginning assem- 
bly, form tenons on both ends 
of each rail, 114 inch thick by 
112 inch long. Center the 
tenons on the rail ends. 

Step 7-Assemble the door 
frame with glue in the mortise- s- ' 
and-tenon joint. I also secure 

\ 

the joint with two 518-inch 
brads. Make sure the door is 
sauare. and set aside to drv. 

- --Sm- 
Steo 8-Meaqure and order the 

L 

glasq. I uqe 118-inch (3mm) 
glasq for most of my doors. 
Measure the width and height 
exactly, then ~ubtract  1/16 inch 
from each dimension for easier 
installation. 

Step 9-The wood strips that 
were saved earlier are now used 
to secure the glass. Use brad 
nails through the strips into the 
door frame. If you are uncom- 
fortable nailing close to glass, .. 
you can purchase a manually 
operated brad-setter. It is not 
absolutely necessary to use the 
wood strips. Window-glazing or 
framing points will work very 
well on their own. 

I often use a 318-inch round- 
over bit on the outside profile of 
this door. The door looks quite 
plain with clear glass, and the 
rounded profile helps to add a 
little interest. 



ARCHED 
MORTISE-AND 
TENON GLASS 
DOORS 
The arched door is made like the 
square glass door. The difference is 
an arched top rail. One variation 
on the arched or cathedral door is 
the use of curved top and bottom 
rails. The door size in this example 
is 314 inch thick by 14 inches wide 
by 24 inches high. Follow the steps 
for stile- and rail-cutting detailed 
for the square door, using only one 
2.114 inch high rail. 

Making the Curved 
Top Rail 
Step 1-The curved top rail is 

314 inch thick by 3-114 inches 

high by 10-112 inches wide for 

a 14-inch door. 
Step Z C u t  a 114-inch-deep 
groove on one edge of the rail. 
The width is 1-112 inches. 

Step I C u t  the back face of this 
groove 1-112 inches above the 
edge. That will form a rabbet 114 
inch deep by 1-112 inches wide. 

Step 4-Form the arch or cathe- 
dral top by following the proce- 
dures in Chapter 5 for either 
door style. 

Step 5-Assemble the door with 
glue and brad nails. 

Step 6-Measure the glass and 
install with wood strips or glaz- 
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ing points. Notice that we can 
use square glass by building the 
door with a deep rabbet on the 
curved rail. Using curved glass 
would be very expensive, so we 
want to avoid that situation. 
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COPE-AN D-STICK 
GLASS DOORS 
It is difficult to provide precise 
instructions for cope-and-stick 
glass doors. Each bit set is a little 
different and the process for cut- 
ting the rabbets in place of grooves 
varies with each manufacturer. For 
example, I can alter my set to cut 
glass-door frames by changing the 
back cutter on my stick bit. The 
manufacturer of my bits has pro- 
vided a data sheet for this proce- 
dure. When you purchase your bit 
set, ask for details on this feature. 

If the bits you use aren't adaptable 
for glass cope-and-stick frames, 
you can use the methods outlined 
for mortise-and-tenon frames. 

Cutting the back side of the stick 
groove and stopping short of the 
ends on the stiles will allow you to 
install glass with wood molding or 
with glazing points. 

Door Styles 

There are three main styles of 
cope-and-stick glass-door frames. 
They are the open, the divided- 
light and the mullion frame. 

" Most cope-and- 
stick bits can be 
altered to cut 
glass-door 
frames. 

All of these door frames are made 
using cope-and-stick bits that have 
been adapted for glass frames. 

The back side of 
coped stiles can 
be cut to form a 
stopped robbet 
joint for the gloss. 
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Open Cope-and-Stick 
Class Doors 
This simple frame is fitted with a 
single sheet of glass. It is cut, as 
previously discussed, with a cope- 
and-stick bit set that has been 
adapted for glass center-panels. 

Divided-Light Cope- 
and-Stick Doors 
The divided-light door style uses 
full-thickness cross rails. Each 
divided section is fitted with a sin- 
gle pane of glass. 

The cross rails are cut with a set of 
cope-and-stick bits suitable for 
glass doors, but both sides of the 
rail are cut with the stick bit. 
Therefore, each cross rail needs 
two cope and two stick cuts. 

Both sides of the cross 
rails need a stick cut 
when panels of glass 
are used. 
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Mullion-Style Cope- 
and-Stick Doors 

P * 
The mullion-style door has a full 
sheet of glass behind mullions that 
have been cut with a stick bit and 
reduced in thickness. It's meant to 
give the impression of a true divid- 
ed window frame in your door. 

The mullions are cut on both sides 
with the stick bit. I prefer cutting a 
full-thickness board equal to my 
door frame members. The ends 
must be cut with the cope bit 
before further cutting. 

Once the full-thickness boards 
have been cut, reduce the thickness 
by cutting on a hand or table saw. 

Notice in the illustrations that the 
mullions are cut just below the 
curved bead section on the stick 
bit. The ends are cooed so thev will 
fit into an outside stile or rail as 
well as into another mullion. 

The mullions rest on another 
frame member and are glued in 
position and fastened securely 
with clamps 

. -- 
The rnu/lions 
require stick cuts on 
both sides and cope 
cuts on each end. 

The width of these door mullions 
is a matter of personal choice. A 
door appears heavier with wider 
mullions and lighter when the 
mullions are thinner. Experiment 
with a few samples until you have a 
width that suits your cabinet style. i, .,,. ... . - .: .- - 

ti* 

Rough-cut a full 
thickness board 
and reduce the 
thickness on a 
band or table saw 
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This chino cobinet illustrates the 
effectiveness ond beauty of wood 
frame glass doors. 
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Chapter 9 TONGUE-AND-GROOVE DOORS 

DOOR 
MEASUREMENTS 
Tlicse doors are made of solid 
wood and are joined with mortise- 
and-tenon as well as with tongue- 
and-groove joints. There is a great 
deal of preparation required before 
assembly, hut it can all be complet- 
ed on a table saw. 

If you only have to make one or 
two of these doors for a project, 
the calculations for the height of 
the center boards are quite 
straightforward. The challenge 
comes when you have a number of 
different sizes for a project, such as 
in a kitchen. When there are many 
different door heights, deciding 
which panel height to work with 
can sometimes be difficult. 

This door style is simple to make 
and the door is strong. But do all 
the design and calculations before 
any cutting is attempted. 

For example, I want to make 12 would maintain a common look 
tongue-and-groove doors for a for all of the doors in that project. 
project. Three are 24 inches high, 
two are 18 inches high and the 
remainder are 26 inches high. A 3- 
inch-high center board will divide 
evenly into the 24-inch and 18- 
inch doors-eight for the 24-inch 
and six for the 18-inch. The 26- 
inch doors, however, cannot be 
divided equally by 3-inch center 
boards. 

Applications 
The tongue-and-groove door is 
made of solid wood, offering both 
strength and stability. This door 
can be used for many applications. 
If you are building a project that 
requires tall doors, or wide doors, 
this style is an excellent choice. 
Since it has a "country" look, it is 

The best solution is to find a board 
also extremely well-suited for 

height that will divide into all your 
country-style furniture. 

doors. In this case, I would use a 2- 
inch-high center board for all the 

This door can also be rounded 
doors, but there are times when 

over on the outside edge, or V- 
the door heights can't be common- 

grooved along the stile-to-rail joint 
ly divided. When that happens, 

as I've done in this example. 
adjust the height of the center . 
boards slightly to solve the prob- 
lem. If one of those doors were 17 
inches high, I would use a 2-118- 
inch center board. The extra 118- 
inch would not be obvious and I 



Chapter Nine Tongue-and-Groove Doors 93 

Building the Door 
The tongue-and-groove door here 
is 14 inches wide and 24 inches 
high. I have used all 314-inch stock 

,' 

but it can be made with material of 
any thickness. 

Step 1-The two stiles are 2-114 
inches wide by 24 inches long. 
Cut a groove on one edge of 
each stile 114 inch wide by 112 
inch deep. Center the groove on 
each edge. 

Step 2-This door will have 
eight 3-inch-high rails. Six of 
the rails will need a tongue-and- 
groove. The  seventh, or top 
board, requires a groove and the 
bottom rail a tongue. The  rails 
that need tongues must be 
wider. Cur seven rails 3-112 
inches wide by 10-112 inches 
long, and one rail 3 inches wide 
by 10-112 inches long. 

Step 3-Six of the 3-112-inch- 
wide rails, as well as the 3-inch 
wide rail, will need a 114-inch- .. T 

wide by 112-inch-deep groove r:*. x... .~ b 3  

on one edge. Center the groove .. . -3  

along each edge. 

Step 4-Form a 1M-inch-thick 
by 112-inch-long tongue on the 
uncut edge of the seven 3 112- 
inch rails. This tongue is cen- 
tered on the edge. 
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Step 5-Both ends of the eight 
rails have a tenon 114 inch thick 
by 112 inch long. Cut the 
tenons on a table saw and cen- 

-* =. 

ter them on each end. 

Step 6-Assemble the rails to the 
stiles using glue and clamps. 111- 

Two of the rails have either a 
tenon or groove-these are the 
top and bottom rails. 

/ 
/ 

Clamp the assembly, making 
sure the door is sauare. If it is 
racked, apply a little pressure on 
opposite corners to correct the 
alignment before the glue sets. 

Step 7-Once the glue has cured, 
sand the door. A random orbital 
sander is the best tool for sand- 
ing in t h i ~  Tituation, because of 
the cross-grain patterns where 
the rails meet the stiles. 
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Step 8-There are a number of 
edge treatments for this door. I 
mentioned rounding-over the 
edge with a router bit, but you 
can also use any decorative bit 
that suits the project. 

The rail-to-stile joint is some- 
times difficult to align and close 
tightly. If there are even any 
slight differences in the rails, 
closing them all tightly is 
almost impossible. There may 
also be expansion and contrac- 
tion at the rail-to-stile joint, 
causing gaps. 

To visually enhance this joint, I 
use a V-groove bit and run a 
shallow cut along the joint line. 
I also use the same bit to ease 
the front edges of the door on 
all sides. 
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Chapter 10 MAKING TAMBOUR DOORS 

TAMBOUR 
APPLICATIONS 
Ruilding a tambour door might 
sound likc a difficult process. 
However, just the opposite is true. It 
is a relatively easy, step-by-step pro- 
cedure that anyone can accomplish. 

Tambour doors have many appli- 
cations. They are often associated 
with roll-top desks, but a "roll-top" 
kitchen storage cabinet--called an 
appliance garage-is frequently 
added to renovation projects. 

The tambour door is also the ideal 

solution for large cabinets that 
hold stereo equipment or for a 
home bar. It's particularly suited to 
a cabinet built to contain a televi- 
sion because, once opened, the 
door is hidden and doesn't block 
the view as a traditional swing 
door would. When you are fin- 
ished watching television, you can 
pull the door down and hide the 
contents of the cabinet. 

A tambour is made of thin, narrow 
strips of wood glued to a flexible 
backing. I have been using denim 
for the backing over the last few 

years and I've found that it holds 
up very well. 

Slat width and thickness are vari- 
able, but if you have an application 
for a small door with a tight turn- 
ing-radius, keep the slats as narrow 
as possible. Large applications, such 
as the stereo cabinet shown above, 
can have wider slats because the 
depth of the cabinet provides plenty 
of room for a gently curved track. 

There are a number of ways to 
build rhe door track. First I will be 
illustrating a router method using 
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a straight bit and a template to cut 
a track into the cabinet side. But 
for cabinets with face frames that 
extend into the interior, a track can 
also be built behind the face frame. 
I will demonstrate both options in 
this chapter. 

Building the Door 

I will be making a tambour door 
For an opening 12 inches wide 
and 16 inches high. The tambour 
will be 13 inches wide by 18 
inches high to fit into 112-inch- 
deep tracks routed into the cabi- 
net sides. 

Step 1-Cut a piece of denim 14 
inches wide by 20 inches long. 
Mark the denim and cut it as 
square as possible. 

Step 2-The denim is stretched 
and stapled to a board. The sup- 
port board must be cut square 
because it will be used as a refer- 
ence to align and trim the slats 
to length. Cut the board a little 
larger than the material. Pull 
the denim tight when stapling, 
but try not to stretch it beyond 
its normal length. 

Step 3-For this demonstration, 
I'm using 5116-inch-thick by 
314-inch-wide by 14-inch-long 
pine slats. 

Cut enough slats to cover the 18 
inch finished height. In this case, 
I will need about 24 of them. 
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Step 4-Apply contact cement to 
the stretched denim and to the 
backs of all the slats. 

Step 5-Once the contact 
cement is set, place the strips on 
the denim. It is important that 
the first slat is aligned at 90 
degrees to the edge of the sup- 
port board. Use a carpenter's 
square, and carefully attach the 
first slat. 

Step 6-Place the remaining slats 
on the denim. Use the first slat as 
a guide and install the remainder 
tightly against each other as you 
progress up the door. 

Step 7-The dry, or cure, time for 
contact cement varies from 10 
minutes to half an hour, but I 
have found that it takes much 
longer to dry when used on 
cloth. The best way I've found to 
achieve a tight bond between the 
slats and the material, and not 
have the material buckle as it 
dries, is to apply weights to the 
support board. Turn the board 
over on a flat surface and place a 
few heavy objects evenly on the 
board. After drying overnight, 
the door will be flat and should 
be fully dried. 

Step 8- After drying overnight, 
trim the tambour to its finished 
size on a table saw. Use the sup- 
port hoard as a guide and cut 
through the door and the 
board. %.. 

'4 
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Step PThere are different han- 
dle options for tambour doors, 
including attaching a handle to 
the bottom slat. However, I pre- 
fer making the bottom stronger, 
so I often attach a 1x2 to the 
bottom slat, and use this as a 
handle. Round over all the 
edges and cut the 1x2 118 inch 
shorter than the finished open- 
ing on your cabinet. 

Step 10-The track can be rout- 
ed into each side of the cabinet. 
The distance from the bottom 
of one track to the bottom of 
the opposite track should be 
118 inch greater than the tam- 
bour width. That provides a 
small amount of play in which 
the door can operate smoothly. 

Cut a template and use a router 
with a straight bit and p i d e  
bushing to cut the grooves in 
each cabinet side. Run them 
parallel to the front edge of the 
cabinet until you reach the top 
rail. Start a gentle curve back 
into the cabinet. 

The width of the track should 
be slightly larger than the com- 
bined thickness of the denim 
and the slats. 

Step 11-If your cabinet has a 
face frame and it is inside the 
cabinet opening, build a track 
behind the face frame. The 
same curve and track-thickness 
guidelines apply. 

Building a tambour door is rela- 
tively easy. Ther e are dozens of 
design options for the slats, so 
you should be able to make this 
door to suit any project you are 
building. 

A heavy wood sirip 1 5  ottoclied to Round aver the support board and 
the bottom of the tambour. It cut it 1/8 inch less than the width of 
forms the handle and strengthens the opening. Attach it with 1-inch 
the door. screws through the tambour back. 

A track can be 
built on cabinets 
with a face frame. 

Tambour door 
slats can be cut in 
a number of 
different styles 
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Chapter a I INSTALLING POCKET DOORS 

All of the door styles in this book 
can be used in pocket-door appli- 
cations. In most cases, hidden 
hinges are attached to the door and 
ride on tracks. The door slides into 
the cabinet and, for that reason, 
pocket doors are always mounted 
as inset doors. 

Pocket doors are a popular applica- 
tion for armoires and entertain- 
ment cabinets where a television 
will be installed. The swing door is 
not always practical for these cabi- 
nets because the door often blocks 
the screen. The pocket door system 
is also used where space is limited. 
You will often find this door in 
projects where an open door may 
block passageways or other cabi- 
nets. A bedroom armoire contain- 
ing a television is a good example 
of this situation. 

Pocket doors are inset, so it is 
important that your cabinet is 
square. The doors must also be 
accurately cut, as there is not much 
room for error. Take a little extra 
time when building the cabinet 
and doors to ensure a good fit. 

I usually make my doors 118 inch 
smaller than the width and height 
of the opening. When the cabinet 
requires two doors, I make each of 
them 118 inch narrower than half 
the width. It will pay you to err on 
the safe side and make the doors 
1/16 inch less so there is room for 
trimming if necessary. 

Once the doors are installed, you 
can adjust them in three directions 
using the hidden hinges. Be sure to 

follow the manufacturer's instruc- 
tions to the letter when installing 
this hardware. 

There are a number of manufac- 
turers of pocket-door hardware. 
Each has its own installation pro- 
cedures to Follow, and most will 
provide detailed information. 

I have used pocket-door hardware 
sets made by Julius Blum Inc., for 
a number of applications with 
excellent results. I have included 
the company's detailed installation 
procedures and specifications 
along with some special applica- 
tion information. 
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Epoxy-coated runners with 
permanently lubricated synthetic 

rollers 

Right- and left-hand sets with open 
channel design keeps dust from 
accumulating to keep action 
running smooth 

Adjustable two-piece steel follow strip 

CLIP door hinges and mountlng Runners, follow strlps and plastic 

plates that offer 3-way ~ndependent parts brown 

adjustment 
Hinges, mounting plates and screws 

Veli~cal or horizontal installation nickel plated 

possible 

Inset configurations for doors up to 
19mm (%") thick with included 
hardware or for doors up to 22mm 

(C) thick with optional hinges and 

mounting plates 

2 pcs. cabinet profiles (top and bottom) 
with pre-mounted guide roller and 

carriage plate. Left- or right-hand, brown 

epoxy coated. 

2 pa.  71 M9680 CLlP thick door hinges. 

2 pcs. 173H9100 CLlP mounting plates 

4 pcs. 642.1 150, flathead mounting 

plate screw (M5x1 1.5), nickel 

6 pcs. 647.0700, panhead follow strip 
screw (M5x7), nickel 

2 pcs. 270E0009 plastic door 
guide, brown 

2 pcs. 270E5050 adustable follow 

strip, brown 

All measurements in mm Couhesy Julus Blum Inc. 
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- 
.. 

Top view 

Side view 

Maximum door weight 
for all applications 
usingtwo runners is 6 
kg (13.2 ibs.). 

r a n  
.. 

For 16mm (Y") to 22mm (%") 
door thickness. 

, , 12 ('12") 

Reveal Table 

Reveal can be adjusted by i 2mm 

Follow strip Mounting Min opening I length I distance I heixht I 

Inset applications: e 1 Runner length Door travel 
~ ~ 

Runner length 
+ Door thickness (T) 
= Min. int. cab. depth 

1 I 

Q" + <  a roo o a. , rl , 

1 I , ' ,  
A' +~ +*  a- 600 i t  I I 

I 9 ' 1  
128 1 1 2 8 A -  96 128 137; 

Runner lenath 
All measurements n rnm Courtesy Julius Blum Inc. 

T 
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1. Assemble follow strip and attach to 2. Attach mounting plates (and spacers if 3. Attach assembly to cabinet with 606N. 
carriage plates with panhead machine applicable) to carriage plates with 606P or system screws (purchased 
screws. flathead machine screws. separately) 

4. Attach door guides to top and bottom 5. Attach hinges to mounting plates. 
of cabinet with 606N or 606P screws. 

A 

. . 

.I 
.<: " 

!! r _,' , . - ,&' '. 
Z 

,, , I 
'.'I 

! 55 

Right or left-hand POCKET DOOR 1. Attach assembly to cabinet top and 2. Attach door. 
hardware sets can be used. rollers to cabinet sides. 

IMPORTANT! 
Use FLIPPER DOOR rollers 
Attach with 606N or 606P screws 
(Purchased separately). 

Max. door weight 6 kg (13.21bs) 

, 

All measurements in mm Courtesy Juus  Bum nc. 
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18 x ' lr" 
roundhead screws , 

%" x 2'14" 
carrtage 

hardwood 
plate 

\ 

Side view 

n wood *. - -I 

Side view 

Wood follow strip should be made of For applications where the interior For tall or heavy doors, additional hinges 
2h" wide x 'X" thick hardwood and height is too small for the two-piece and runners may be required. When 
should be l2mm (%")shorter than follow strip to fit, a wood follow strip adding extra runners, a wood follow strip 
interior height. Attach all carriage plates must be substituted. The smallest must be used in place of the furnished 
to follow strip with (4) #8 x V interior height that can be two-piece adjustable strip. 
roundhead wood screws per plate. accommodated is 244mm (9%"). 

- -  - -:w.*7ii" ,tm-.(r?."..E .-m-7,-; ,.-- . , . . 
, , . 

Top view Top view Top view 
- -- 

I Hmge 71M9680 
Pl Mlg plate t73H9100 , 

-- 

Follow strip 

, 

*- R i- ' ~ -  
B *  

Hinge 71M97.80 I 1 " Hinge Mtg. plate 173H9130 I Mtg. plate 173H9100 
(Both purchased separately) 1 

Bbck out behind 
frame as required 

~ o i ~ o w  
, , 

Wood follow strip 

i 
2 - 
5 
3 

C + 

-- 
EJ- 

Use Inset application table on previous page Use inset application table on previous page 

All measurements in mm Courtesv lullus Blum Inr. 
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. . , . . . . . , . . ... 

Pocket doors ore the perfect solution 
for television ormoire projects. When 
closed they hide all the electronic 
equipment. 

In their fully open position, pocket - 
doors allow everyone to see the 
television from ony angle. 
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Chapter 12 INSTALLING DOORS & DRAWER FRONTS 

SOLVING 
PROBLEMS 
I've covered some of the following 
topics briefly earlier in this book. 
However, I would like to expand 
on my solutions to some problems 
that seem to bother quite a few 
woodworkers. 

Custom Drawer and 
Door Sizes 

If you are building a cabinet based 
on a plan you have purchased, it 
isn't absolutely necessary to know 
how to calculate door dimensions. 
But what if a standard 36-inch 
cabinet is too big for your space, 
and you need a 33-112-inch ver- 
sion instead? 

Much is determined by the cabinet 
style. A frameless cabinet must be 
treated differently from a face- 
frame version. You must also know 
your door-closing styles in 
advance. Is this a full overlay door 
or an inset type? How much space 
is needed for drawer and door 
clearance? Does the cabinet have a 
center stile? Does it require rwo 
doors? These are some of the 
important questions. 
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Hinge Style 
In Chapter 2 ,  I discussed some of 
the door-Ii'~nging hardware avail- 
able. It i5 dividcd irito two basic 
gronps-the hidden and the 
cxposcd hinge. 

T h e  rradition:~l North Anicrican- 
style hinge is usually mounted on a 
face-frame-style cabinet. This style 
of hirdware requires at lcnst 
lI2irlcli or rno~~ri r ing sp;~ce hrside 
the door for proper installation. 

l ' l ~ e  European-style hidden hinge 
does not require any cabilirt space 
bcidc  the door because it is mounr- 
cd 011 tlic inside of  the cabinet. 

Determining Door and 
Drawer Sizes 

In general, door size is calculated 
hy adding 1 inch to the height and 
width of the opening. For exam- 
ple, a cahinct wirh an opening 13 
inches widc and 1 H inches high 
will rcquirr a 14-inch by 19-inch 
door o r  d ra~vr r  front. 

If you arc using a liidden hinge, 
the door size can be calculated, and 
the door mounted, using that for- 
~ i i ~ ~ l a .  If it's n surface-mount tmdi- 
tional hinge, the h c c  frame must 
be at ltxst 1 inch wide to allow 
space for mounting the hinge. 

Drawer sires fill1 inro r11c s:lmc T l ~ e  od/ustable hidden hinge 1s on 

general category. Most drawer- ideal choice for cabinets without a 

fronts operate properly with a 112- center stile. 

inch overlay. 

Whcn rhe cabinet has a center 
stile, each section is treared ;IS a 
scpararc apcning. Add 1 inch to 
the height and width for each 
door. That  formula will make each 
door overlay the center stile by 112 
inch, so nii~ke certain the stile is 1- 
114 inches wide or wider. 

Cabinets that do  nor have a ccntcr 
stile are best fitted wirh doors on 
hidden hinges, bccausc rhcsc 
hinges hold their position and can 
be adjusred. 
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Installing -*& 
Drawer-f ronts 

It is not always possible to get i 

inside the drawer box from above 
when attempting to attach drawer 
fronts. If you can't hold the drawer 
front in place during installation, 
here's an easy and reliable installa- 
tion method: 

Step I-Before installing the 
drawer front, carefully drill 
holes for the handle. 

Step 2-Place the drawer front in 
position on the cabinet with the I 
drawer box in place. Install 1 
wood screws through the han- 
dle holes into the drawer hox. 

Step 3-Now that the drawer 
front is secure, pull out  the 
assembly and install wood 
screws. Screws should be driven 
at least halfway into the thick- 
ness of the drawer front. 

Step 4-Once the drawer front is 
secure. remove the screws from 
the handle holes and then 
install the handle. 
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Installing the 
Hidden Hinge 

Mounting and installing the 
European hidden hinge seems dif- 
ficult to many woodworkers. It's 
one of the reasons why some peo- 
ple avoid using this hardware. Well, 
here is a simple installation proce- 
dure that works every time and 
does not require any special tools. 

In Chapter 2, I discussed hinge 
types and briefly discussed installa- 
tion procedures. The following 
proccdure applies to hinges with an 
opening angle of 90 to 120 degrees. 

Step 1-Drill the 35mm diame- 
ter holes in the door according 
to the data supplied with the 
hardware. Use a square to 
mount the hinges 90 degrees to 
the edge of the door. 

Step 2-Install the mounting 
plate on the hinge body. I prefer 
using a clip-on mounting plate 
because it allows the door to be 
removed from the cabinet with- 
out disturbing any adjustments. 

Step 3-Make a spacer 3/16 inch 
thick by 314 inch wide and as 
long as the door height. This is 
easily made from any scrap 
piece of lumber. 

Step 4-Hold the door in the 
open position with the spacer 
between the door and the cabi- 
net face. The  door should also 
be held in its proper vertical 
position. Use two 518-inch 
screws to secure the hinge to the 
sides of the cabinet. 

Step 5-Remove the door hinges ,,~.-- ~-- .-#. ?T-" ,.*- *.f 

from the mounting plates and 
install the remaining screws. 

Step 6-Re-install the door to 
verify the alignment. Adjust the 
hinges if necessary. 

. . 
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Hinges for 
Class Doors 

There are hinges made for glass 
doors that do not require holes. 
They are designed to secure the 
plate glass with screws tightened 
on a metal plate. The plate is 
attached to the glass door with 
double-sided adhesive strips. 

The handle hardware is also 
attached to the glass with adhesive 
gaskets. And this metal handle can 
be used as a door-latch that is held 
closed with a magnet. 

m*m 7 F' Glass doors can 
be installed w~th 
special hinges. 

A metal handle is 
attached to the 
qlass door with an - 
adhesive pad, 
and the door is 
held closed with a 
magnetic catch. 

Bi-fold Door 
Applications 
Some cabinets, such as the kitchen 
corner base with a pie-cut Lazy 
Susan, require two doors, about 10 
inches wide, hinged to each other. 

The hinge can be a simple piano 
type that comes in long strips and 
is cut to the door height. The 
European version is a bi-fold hinge 
that needs a 35mm hole drilled in 
one of the doors. 

The flip-out hinge 
kit is a great 

If you plan to use the European alternative to the 
hidden-hinge version, pay close false drawer front 
attention to the hole position. , on a sink cabinet. 
Many of these hinges need the 
hole centered about 12.5mm from .I/ 

the door edge. That is much closer 
than a regular hidden hinge. In 

xC 

fact, the hole is drilled outside the 
door edge. 

r" 
-./ 

Sink Drawer-Fronts + .  
If you plan to build a sink cabinet, 
consider one of the flip-out kits 
that convert a false drawer front 
into a useful space. These kits 
include the hinges and the trays 
and are very easy to install. 
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Adhesives ......................................................................... 1 1 
contact cement .......................................... 98 

Arcs marking ...................................................... 64 

. . 
Biscuit joiner mini ............................................................... 14 
Biscuit joint .................................... l I .  12. 14. 55. 60. 77 

. . 
Box (finger) ]omt ......................................................... 18. 54 
Butt joint .................................................................. I 1. 59 

Cabinets face-frame ............................ 31.32. 36. 107 
frameless ........................... 3 l . 33. 36.107 

arched and cathedral 
frame-and-raised-pone1 ........................ 78 

.................. arched frame-and-panel 63-65 

............. cathedral frame-and-flat-panel 66 
cape-and-stick ................................. .16. 67 
cope-and-stick gloss ........................... 88-90 
cope-and-stick raised arch 

cope-and-stick square 

flat-panel design ............................... 54. 58 
frame-and-flat-pone1 ............................ 58-73 

......... frame-and-raised panel 10. 74. 81 
glass ...................................... 3 84.91. 1 10 

.................. mitered frame-and-panel 59-60 

.................. mortise-ond-tenon panel 61-62 
mounting hardware for .................... .2 3.28 

mullion-style cope-and stick gloss ........ 90 
multi-panel capeund-stick ............ 82-83 
averlo 2 
pocke 5 
raised-pone1 ................................. 16. 74-81 
sanding cross-grain ................................ 83 
simple mitered panel ......................... 72-73 

slab. with moldings .......................... 53. 54 
slob. wood veneer ............................. 50.53 
square cope-ond-stick pane1 ............ 68-69 
square mortise-and-tenon glass .... 85-86 

hardware for .......... 35. 36. 38 . 40.42. 46 

material for .................................................... 35 
melamine particleboard .................... 40-42 

styles of ................................. 34 . 43 . 46 . 47 
troditiono 7-38 
wood runners for ........................ 34. 40. 43 

Fasteners rnechonicol ....................................... 1 4 1  1. 
Finger joint (see Box Joint) 
Finishing raised-pone1 doors ................................... 75 
Foam gaskets for raised-panel doors ........................... 77 

Gaskets for gloss-panel doors .............................. 8 4  
Glass (See Doors. gloss) 
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Half-lap joint 
Hinges 

for fromeless cobinets ............................ 33 

mounting ................................................ 24-25 
North American ................ 23, 32, 33, 107 
porn o 3 

Jigs 

Joinery 

stresses in .................................................. 10 
wood movement in .................................... 10 

Medium-density fiberboard 
Miter joint 
Moldings 
Monise-and-tenon ............................ 17, 61, 85-86, 92-95 

P 
Particleboard 

Plate joinery (see Bis 
Plywood drilling .......................................................... 26 

for drowers 35.39 

. . 
Rabbet joint .......................................................... 5 ,  44. 72 
Router box joint with ............................................ 18 

copeund-stick ........ 67, 68-69, 80, 88, 90 
. . 

doveto11 w~th ................................................. 19 
ponel-roising bits for .................................. 75 
sofety .................. 9. 69, 74, 75, 79, 82, 83 

Safety .......................... 8-9, 69, 74, 75. 79, 82, 83 

Sanding cross-gro~ 

Sink drawer fron 

Table saw box joint with 
grooves with 
melomine b l  
mortise-ond-tenon joint with .... 17, 85-86 
roised panels with ........................ 75, 76-77 

Tongue-and-groove joint ...................................... 16, 93-95 

Wood movement ........................... 10, 38, 39, 60 
orientotion in panels ................................. 1 1  
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