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Making Big Cabinets
Manageable

THE AUTHOR USES small parts
and knockdown hardware Tor
his cabinets. Parts easily fit in-
sldo his standard minivan.
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orking mn New York Caty,

where most of my clients hive, is

trying even at the best of tmes.
There's rarely ever a place to park, so [ end
up double-parking to unload a delivery,
always keeping a sharp eye out for the police.
Afier that, I'm forced to pay exorbiant fees
to park my van in a lot. Freight elevators
tend to be small and poorly located, and
stairways have sharp corners to negounate. |
once delivered a cabinet that would not fit
inn the elevator. so T had w walk it up two
flights of stairs. | was lucky the client didn't
live on the 35th floor, Doors and hallways

| N author Niall Barrett, getting
E. & new custom cabinet from his

shop in upstate New York to a
client's house many miles away is all
in & day's work. Many of the cabi-
nets he makes, ke the television
cahinet in the photos at nght, go in
pieces and are assembled on the
spot with knockdown harcthware.
Al the site, the author sets the

base |, adds two lower carcases

, attaches finished side pieces

, and, finally, adds the lop, door
and hardware . Elapsed tme is
approximately four hours.

can be quite narrow when you're trying to
deliver a large cabinet.

These anxicty-provoking restrictions and
horror stories from fellow cabinetmakers
are what started me thinking about cabmers
it a new way, It became clear to me that
smaller parts were the answer. They would
be easicr to handle and transport. The chal-
lenge would be to assemble them quickly
and not have the end result look like a pg-
saw puzzle of small pieces. These days, |
rounnely build large picces, like the stand-
alone television cabinet shown below, in
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No matter how —I
you decide to break

a job into smaller
pieces, the trick is
putting it all
together so it looks
like a unified

whole.

1" nockdown hardware offers

" the strength and durability
of more permanent fasteners
but allows a cabinet to be taken
apart and moved as easily as it
was assembled, There are many
types of knockdown, or ready-to-
assemble, hardware. Here are
the author's favorites.

HEX-DRIVE CONNECTOR BOLTS AND
THREADED INSERTS fasten cabinot parts
together where connector hoads can be
oxposed. The connector (see the photo
at right) secures a cabinet carcase to

its base.

%&

HEX-DRIVE CONHNECTOR BOLYS AND
THREADED SLEEVES are ideal for linking
adjoining carcases.
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HEX-DRIVE CONNECTOR BOLTS

These are bolle with a machine thread, usually
1/4-20, and large, flat heads that you tighten
with an Allen wrench {see the top photo below). |
tearn them up with threaded insers for nght-an-
gle joints, shelves, and dividers. | also use the -
serls to attach crown and base assemblies to
cabinet cases.

These bolls also come with matching
threaded sleeves. | use them for fastening the
sides of two cabinet carcases to one another
{see the bottom photo). The standard finish is an
antigue bronze color. But you can also buy these
baolts in black, or you can spray paint them any
color that you ke, A number of suppliers sell
these bolts and sleeves. | usually buy mine at ek
ther Woodcraft® or Liberty Hardware(®.




-
-

—

—
—
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LAMELLD SIMPLE X FASTENERS are onb option
whon hardware must be hidden. These are ideal
for attaching a finished face piece to a cabinet side.

LAMELLO SIMPLEX KD FASTENERS

These fasteners come as interlocking aluminum parts to be glued into regular biscuit slots,
They are used in pairs. | often use this hardware to join flat pieces edge lo edge and at 90°
angles (o one anolher. The hardware is invisible once installed. | used them to join the fin-
ished side panals over the cabinet carcases in the installabon shown in the photo at right,

Epcwy glue works best for installation, although | have had some success using
polyurethane glue for light applications where the joint is not under much stress from
weight or tension, Lamello® makes a tool intended to simplify installation. | buy the
fasteners and the insertion tool from Select Machinery.

CONFIRMAT SCREWS can be inserted
and remaoved many times without
sacrificing holding power. Thoy
require a specal bit and driver,

CONFIRMAT CONNECTING SCREWS
These connecting screws (see the photos above) have a deep thread with no taper. To use
them, you must also buy a special step drill bit for piloting the workpeeces, as shown in the
photo at right. You can use these screws (o pul a cabinet together and to take it apart
again a number of times with no loss of holding power. You can buy these screws with
small heads, designed to be countersunk, or with large, flat heads like those of hex-drive
connector bolts. | only use the ones with small heads.

Also, you need a special driver bit called a Pozidrive. It looks a lot like a standard
Philligs head, but it fits and grabs better in the head of the screw. A Phillips bit will strip the
head of the screw if you drive it home with a lot of torque. Cutwater Hardware sells the
scrows and bils,
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Liberty Hardware
B00-542-37680

Outwater Hardware
800-631-0342

Select Machinery
800-789-2323

Woodcraft
B800-225-1153

easily handled components. When | gL o a
Job site, whethier it’s in New York City or
clsewhere, I assemble the pieces with
knockdown hardware,

This approach is not just for wood-
workers who make deliveries to a large city.
It also works for the guy building a large
pantry cabinet in his garage who wall have
to move it through the house into the
kitchen,

Make Cabinets
Easy to Finish and Move

Small components are light and easy o
move around the workroom and ke up
less space at every step of the way. For me,
thats important because I work in a fairly
small shop n the basement of my house,
The ceilings are less than 8 f. off the floor. |
often build units that arc too large to put
together in my shop; they aren't fully as-
sembled until they are delivered 1o the site.

Whether you use stain, oil, varnish, or a
sprayed lacquer topeoat, finishes are casy to
apply when you work with small compo-
nents and flat panels, There are no corners
to collect excess stain, primer, or topeoat, so
the finish looks more even. Also, by work-
ing with flat pancls, you can get a lot more
fimishing done by spraying picces vertically.
They take up less floor space than finished
cabinets, so | can Spriy more at one bme.
And by spraying flat panels vertically, they
collect less dust as they dry. This can be sig-
mificant because 1 usually vse 3 water-based
finish, which takes longer to dry than nitro-
cellulose lacquer.

You can fit an incredibly large volume
of marerial into a small truck or van if the
project 1 broken down into flat or small
picces (see the photo on p. 4). This alone
can save a few hundred dollars for the
rental of a large truck and the time it takes
to pick it up and rewrn it. Oh yes, the other
benefit | enjoy is the amazed look on the
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client’s face after the collection of parts |
delivered is almost magically transformed
into a beautiful piece of furniture.

Plan Ahead for
Components and Fasteners

When I'm in the design phase, T start by
thinking about how a piece can be broken
down into smaller, more manageable parts
and how I'll put it together again. | deter-
mine, for example, whether a cabinet with a
center divider and two doors can be made
as two cabinets. Or I'll weigh the advan-
tages of making the crown and the base as
separate components rather than perma-
nently fasteming them to the case in the
shop. I make a quick sketch, an exploded
view of the individual parts, o see whether
1t makes sense to build something that way.
Detailed drawings can follow later.

Once I've determined which route to
take, | think about design clements that
make the job go more smoothly and the
picce look better when it done. Knock-
down hardware makes strong connections
between cabinet parts, but it can be difficule
to make two surfaces align perfectly along
the length of a jomt. To solve this problem,
I sometimes add a spacer between cabinets
and set it back shightly from the edge. This
creates a shadow line ac the jomnt and makes
the seam less obvious. For the same reason,
it’s usually better to offset one hard surface
from another, like the seam where a bed rail
Joins the corner post.

No matter how you decide to break a
Job into smaller picces, the trick is putting
it all together so it looks like 2 unified
whaole. And thats where the hardware

shown on pp. 6-7 comes in.

NIALL BARRETT owne and opemies Avalon Studios,
f Gustom cabinetmaking shop in Narrowsburg,
Mew York.




ver the years, I've built close to

20 hibraries for residential clients

To me, these rooms of cabinet-
work and millwork are interesting for their
'\r'i]rll.':}' -InL |||5|'.|I} (LL[e] NS 1]|.]:P II'I}-' [1H|{'|
room in a house —brings together a lot of
different components. Case work, shelving,
drawers and pull-outs, frime—and-panel

doors, glss doors, paneling, and unique

!Iiurlhl:}'ﬁ all make up the fmushed _|u|1 Case

A Game Plan

work may vary from simple bookcases to
more elaborare storage units for television
and audio equipment. But in the end,
they're all just plywood boxes dressed up to
look good

For o large and compheated job hike this
one (see the photo below), T always meas
ure the room twice, on two separate days,
to reduce the chance of making a mistake

in laying out and sizing the work. By

for Big Cabinet Jobs

BY JOHN W. WEST

OGN ANY 108, particularly
those that are large and
complicated, accurate meas-
uring can maan the differ-
ence bolween success and
fallure,




checking the two sets of measurements
against one another, any discrepancy will
show up readily and may have to be re-
solved with a third visit to the job site. 1
used story poles (seraps of lomber on which
all the job-site conditions are marked) for
many years because they're almost fool-
proof. But lately, I've developed another
system that works more efficiently for me.
To lay out and design a room like this
one, I start with a set of drawings from the
architect that have been approved by the
clients. The drawings show scaled eleva-
tions, or front views, of how they want the
room to look. To figure out exactly how
cabinets and pancling and moldings wall all
fit together, I use those drawings to make
my own in 4 larger scale based on the
measurements taken at the site. From my
first set of drawings, | make another set of
free-hand shop sketches where | figare out
the jomnery details and the actual cut size in
overall dimensions of every cabinet, door,
wall panel and piece of molding that wall
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make up the job. From those shop sketches,
I make cut lists that show every piece of
plywood or lumber by fimshed size—
thickness, width, and length—and the
number of pieces of each. There are snll
many tmes when T will draw out some
details full-sized, especially when | deal
with angles or curves or | want to be sure
something is gong to look night.

Choosing Materials

and Tuning Up Equipment

For all open bookeases and wall and door
panels, my shop buys the best quality (an
A-1 grade), sequence-matched, veneer-core
plywood. 1 stay away from particleboard
and fiberboard cores. I'm getting too old to
hoist the extra weight, We use ¥-in.-thick
material for all the case work parts and
large panels, ¥ in. for smaller wall panels and
flat door panels, and Y-in. (A-3 grade) ply-
wood for cabinet backs and drawer bottoms
(see the photos on the facing page). We
make everything else, including drawer cases,

SEVERAL STAGES OF PAPERWORK.
From an architect's original drawing,
the author makes a large-scale version.
Mext come shop sketches, a parts list,
and full-sized details.




from solid lumber. By using sequenced
matched panels, we get the same color and
gran patterns thronghout the mom. For
cases that are sunken mto a closet alcove or
hidden by doors, we use a lesser shop-grade
plywood (costing about half as much as the
A-1 panels) because the cases are not seen,
and you can still get a samilar color once
they are stuned and finished.

Before we start a project like this, we
perform a major tune- up on all the equip-
mient (see the sidebar on p. 12). The time
spent on tune-up s erinieal because one
thing we do that’s different from many cab
met shops s cot all the plywood and mill
all the lomber for a given job before assem-
bling any cabinets. Thar means shelves and
door stiles and drawer parts are all machined
and cut to size before case work or panel
ing goes together. The machining has to be
accuiate.

We change knives on the jointer and the
planer and reset the thickness gauges to be
accurate within i tolerance of less than
#w m. We also mstall freshly sharpened
blades on the saws, All the machines are cal-
ibrated to agree with one designated tape
measure we'll use throughout the job.

When we cut plywood sheet stock, we
always cut off the factory edges, vsually tak
g at least an inch from all sidles, We nay
not cut as much off the long edges, but we
always remove at least an inch from the
ends because they are sanded over and thin-
ner than the center of the panel. The sand-
g machines at plywood factories often
leave a pronounced bevel on the ends
(sometimes even sanding through the face
veneer). Also, edges are often torn up from
handling, and you cannot count on the cor
ners being square. Unless you have a panel
saw, you may have to spend some extra ef-
fort making a jig to guarantee square cor-
ners when you cut up the plywood (see the
sidebar on p. 13). It's worth the time.

PLYWOOD FOR PANELS AND
CASE WORH. The 18 cases and
scores of panels that went into
this library required 45 shests of
veneer-core plywood of varying
grades and thicknesses.

A-1 grade, A-1 grade, A-3 grade,

% in. % in. % in.
Sequence-matched Also sequence- Good one side only,
shesls used for krge matched, used for u=ed for cabinet backs
wiall panels and most of small wall paneds and and drawer bottoms.
the cosos, it door pancis.

Shop grade, % in. (not shown)

Piywood with one good face, veed where pancls are less promenent,
ko & cabinet inenor, Shop-grade ply costs about helf as much an
promium-grade plywood but can be stuined and fininhod for & closo
miadoh
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8" o get off on the right foot,
L make sure lools have

sharp knives, and choose a sin-

gle tape measure for the job.

Change and

set planer knives
Ater nstalling a sharp set of
krives, the author sets them with

& gauge. The process s fast,
and krves are accurate to within

& fow thousandths of an inch,

One tape, start to finish

Tape measures aren't &l the same. Usng ona tapes,
what the suthor calls & master lape, ersures acourscy
n cutiing cabinet parts. For quick identification, the
outhor scratchos o symbol into the tape's case (e
the trinnghs on this one), 8o it won't be confumsd with
any other tape

Jointer

Mew jomier knives are sot flush o the outtecd
table. Table surfaces are cleared and waxed
ardd checked for abgnment, Depth-of-cut gauge
I8 st § nocaBRany
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Shaper knives

The author grinds his own shaper knives for
all of the: molding that must go into a job, He
sharpens previously made knives and sels
thom aside for quick acoosn.

Calibrate table saw
rip fence

Using a scrap pieos of plywood,
the author checks the np fence
satting agairst the mester tape,
The table saw should be
chocked again with ssch blado
change




oU cannol trust that any sheet of plywood from the fac pieces, the ones that will be most prominent. | rough cul

tory will have square corners, and you cannol make thost pieces firat, a little bigger than the final size, 1o

square cabinets with out-of-square parts. mitke them more manageable. | also make any necessary

Before | owned a panel saw, | worked in a shop where repetitive cute of similarly sized pieces, like base cabinet
we used a jig over a regular cabinet saw fence, like the one sides, l's better to crosscut first and rip last, so | cut all
shown below, for squanng up sheet goods. By tacking an those oversized pieces to the finished length firsl. To
additional straightedge to one edge of the plywood (left) and guarantes that you get square comers on all your ply
running it under the jig (nght), we were able—simply and wood pieces, always place a freshly cut edge against the
fairly quicldy=to square up sheets of plywood. fence with each new cut, until all four sides have been

When I'm [:pilﬂing ready Lo make the pl}'w:md culs for a trirmrqod off

job at hand, | look through the sheets for the important

2 Run the workplece through the saw, keeping even
pressure on the stralghtedge against the jig.

Clamp the jig to the saw fence e L -

with the outside of the sawblade flush with
the adge of the jig, Tack a straightedge onto the Leave plenty of space botween the blade and saw fence to
workpiece to a square line marked In pencil. 3 prevent the offcut from binding.

A GAME PLAN FOR BIG CABINET 10BS 13




For a large and N
complicated job,

I always measure
the room twice,

on two separate
days, to reduce the
chance of making

a mistake.

Build for the Outside
Dimension of the Box

With the cases we build, all the horizontal
preces are let into the vertcals by the full
thickness of the material, vsually ¥ ., in
cither rabbet or dado joints (see the draw-
ing on the facing page). One important
chore that rabbets and dadoes do is to locate
things. And your biggest enemy in making
boxes is the asembly ame The machining
and preparation of all the parts is worth the
extra time it takes when you get to asembly.
Jobs will go together better, faster, casier,
squarer and truer. Anything that you can do
that helps you to index or locate parts for
assembly, the better off you are, especially if
you are working alone.

If there's a place where we need addi-
tional support or a means of keeping a box
straght, we put m addinonal pieces we call
spreaders (see the drawing on the facing
page). The tops of base cabinets serve as
spreaders and akso provide a way of fasten-
ing 2 counter from underneath, If there is a
fascia prece, which serves as a backgroond
for cornice molding, above the solid top of
an open bookease, then we'll put spreaders
across the top.

For cases like a kitchen cabinet, where
you have a recessed toe kick, we notch out
the sides of the cabinet and add a spreader
or two as a naling surface for the toe kick-
board. In cabinets where there is a base-
board across the bottom of the cabinet, we
may add one or ewo spreaders o suffen the
bottom of the cabinet and to act as nailers
for the baseboard. All spreaders, no matter
where they are, are always let into a dado
the same depth as the cabinet top and bot-
tom or a fixed shelf.

- DESIGNING AND MANAG NG PROIECTS

We cut a ¥-in. by ¥-in. rabber o affix
the ¥-in. back to the cabinet. When cabi-
nets go against a wall with bulges in it, that
extra X in. of space usually provides enough
clearance so that the cabinets wall go flat o
the wall.

We use an overhead router to cut all our
plywood joints because it's casier to control
the overall dimension of cases. Overhead
ronting leaves a commistent thickness of
material in plywood parts because the
router bit is fixed in space above the work
surface as the plywood is run onderneath i
Routing wath a hand router s the opposite:
The depth of cut remains the same, but the
final wadth of the case work wall vary wath
different thicknesses in the plywood. You
can make an overhead router from scraps of
plywood; i's not that hard. Or you can sim
ply measure the thickness of cach piece of
plywood and adjust the depth of the router
cut accordingly, but the job wall ke more
time that way.

We cut a full mbbet, about 4 in. deep,
depending on the actual thickness of the
plywood, for all the top and bottom pieces.
We also cot matching dadoes for any fixed
shelves. We developed this system for two
reasons: strength and accuracy. 'm con-
vinced that having the horzontal pieces sit
ting on a rabbeted or dadoed ledge ar full-
thickness makes a smonger jome. And by
using the overhead router with the cutting
depth set to leave exactly ¥ in. of material
after the cut is made, we can always trust
that the overall outside dimension of the
cabinet will be accurate. It doesnt matter
that the Y-in, plywood we ordered actually
came from the factory anywhere from
U to P in. chick. as it sometimes does.
By building to the outside dimensions of
boxes, we can control the overall lenpth of
a string of connected boxes. We have put
together strings of six or seven large cases
and have been off less than ¥ in. for spans
of more than 20 fi.




Simple Plywood Boxes

Cabinets for this ibrary wese buill to store boaks, audie snd videso
equipment, a targe television, and glasswane for a wet bar,
Although some of the detals (doors and face frames) and all of
the sitas vamed, the cases wers all made using the same basic
canstrustion methads o -, plywood parts

1 F—— ¥ o minimum when
Habbt,

Smox X in lor

%ein. back

Kitchen-type bar cabing

‘;; Full pieces
/' attop and
/' bottom of
calirot

Spreaders for fastening

Hales for
matal soevos
_ for ndjustable

Cabinet sides,
top and bottom,

aned gprendons

all micle of

Yrir. plywood
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Pre-Finish Case Work
Before Assembly

Except for the occasional odd box, we usu-
ally apply finishes before putting the cases
together. The fimshing process goes faster
and we get better results, wathout any over-
spray buildup in the corners. With the cabi-
nets for this library, we applied a pigment-
based oil stain, sealed and sanded that, then
topcoated all the cabinet parts with two
coats of nitrocellulose lacquer. (We usually
don't bother to apply masking tape to the
joints, unless the glue joint 1s an important
structral factor. That would be the case
with a cabinet that will be hung on a wall
and loaded wath a lot of weight.) On-site,
onee all the cabinets are mstalled, we finish
up with a coat of Butcher’s wax.

When we put boxes together, we most
often use glue and nails, through-nailed
fiom the side of all the rabbets and dadoes
and toenailed on an angle from the top and
bottom of the rabbets (see the drawing on
p. 15). The nails mechanically reinforce the
glue joint and keep the pieces from pulling
apart under the stress of handling when
cabinets are delivered and mstalled.

DESIGNING AND MANAGING PROJECTS

I'm partial to coated nals. We vse
5-penny resin-coated box nails, The diameter
is only a little larger than a 4-penny, but the
length is almost that of a 6-penny nail. The
nails penetrate deeply, and the shank does
not split the plywood. Coated nails hold
better than any gun-driven nail of the same
length, and T can always stop hammering
when a nail starts o come out the other
side of the cabinet piece. It doesn't take
much longer to put the boxes together this
way, and its worth it. '

With some case work, especially if there
are many parts that have to go together at
the same tme, we vse screws mseead of
nails and glue. An example would be a case
with 2 lot of drawers that has dost board
dividers between each drawer. For that, we
pse No. 6 rim-head screws with a square-
head drive. When spreaders are spaced
every 6 in. or so along the full height of the
cabinet, there wall be plenty of fasteners
and glue isn't really necesary

In most cases, if your plywood pieces
and their edges have all been cut square,
then the box goes together square. (That's
another reason why 1 like a full-width mb
bet; it gives you a full surface on the bor-
tom of the rabbet a5 a square surface o
draw the two preces together.) When we
finish assembling a box, we check it for
square. If there's any problem, and there
rarely 15 one, we true it up with clamps
before the glue sets in the joines.

JOHKN WEST operates Cope and Mould Millwork,
Int,, in Danbury, Connecticul.




INSTALLING THE CASE WORNK
Job-site conditions usually
require shims to make cases
level and plumb. The result is a
beautiful library and plenty of
sawdust back at the shop

A GAME PLAN FOR BIG CABINET JOBS 17




Cabinets Built
for the Lc_)p,_g Haul

a lot of clients in New York Ciry,

about 175 miles away from my
cabinet shop in Providence, R.1. When [
finish the cabinets in the shop, everything
gets packed in my truck, and 1 head down
Interstate 95, one of the most heavily trav-

BY BILL CROZIER F or the past several years | have had

eled roads in the country. Some of the h LR i Crourn
roadway bumps are more like jumps, and : “ . e, olding
some of the potholes are more like sink- ! i and soffit
holes. It’s a jarring ride, and if you're not ] A beveted block &t the
going 65 mph, you're in danger of getting : .I .' 1 : Wﬁhrﬂm
run off the road by everyone else who's bR L : i aoMdicyg and
going even [aster. e _ whmirutes & cust

i behind the

Typically, the cabinets 1 build require the
fiting and hanging of numerous doors and
drawers. And as anybody who has hung
even one door or drawer knows, precision
in the execution is of the utmost impor-
ance, especially if the job is going w be
made to last for a long nme, to conbinue to

s SR CTAMR work properly, and to survive the trip to

wood, called cauls, are placed

between the clamps and the the big city.
face frame to prevent marring. I construct cabinetwork in such a way
The author uses numercus

SR e il B i that the final product meets many criteria.

frame o the cabinet's pywood 1 D€ cabinet must be incredibly strong, be

carcase. very, very square, and take lots of abuse
without showing signs of wear over a long
period of nme. The last and most important
criterion is that the construction techmiques
be based around machinery that I have in

- 18 DESIGNING AND MANAGING PROJECTS
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the shop. Most of the systems [ use are very
low tech.

Increasingly, it seems, many woodworkers
think that if they get bigger, more expen-
sive machines, the prodoctivity and case of
construction will improve. Sometimes this
is the case, but anyone with a small core of
simple machinery can construce cabmets of

superior strength and durability quite easily:

Good Materials
Make a Good Cabinet

Lots of time spent building a cabinet can
be wasted by using anything but the best
muterials available, in the selection of both
solid wood and sheet goods as well a5 in the
chotee of hardware.

A lot of the cabinets | build get painted.
To some, the term “paint grade” unplies
that the materials and the construction
techmgues used can be less than the best
because everything gers covered by coats
of pamt. Aside from the fact thae | use
medivm-density fiberboard (MIDF), which
15 more stable than solid wood, for the door
and end panels, the only difference between
o }‘J'.Lihl!r.'{l cabinet and an 1!I|}1.Ii11l1‘:| cabinet
is the pamnt. And in fact, the design of a
painted cabinet may be more important
than that of an unpainted one. In a painted,
monochromanc cabinet, one'’s eye 1s not
taken in and possibly swayed by beautifully
finished hardwood; rather, one sees the
clean lines and sculptural beauty of the cab-

inet’s desymn,

All plywood is not the same [ build all of
my cabinets with %-in.-thick plywood for
the sides, bortoms, and tops. [ use veneer-
core plywood of the best possible grade
with a face veneer of either maple or birch.
And because veneer glue seams can show
through a painted surface (on the interior
varmished, lac
quered, or polyurethaned—you’ll see a

of clear-coated cabinets

continuous veneer seam), I abways speafy
that at least one side of the plywood be a
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AN ANCIENT MACHINE IN A LOW-TECH SHOP
The author uses a B0-year-old single-end
tenoning machine to mill cabinet parts. Aside
from this machine, his shop is decidedly low
tech. Good materials, solid joinery, and guality
hardware make his cabinets bulletprood.

WPE or “whole prece face veneer” This
means that there are no glue seams in the
veneer on the good side of the sheer, Ran
dom glue seams can lead o a somewhat
|l.||1|!:|.r':|ld appearance

I use ¥in.-thick maple or birch WPF
veneer—core plywood for cabmnet backs A
‘~an.-thick cabinet back 1s far superior to
the X¥-in.-thick industry-standard back. It
adds sorucmural invegrity to the cabinet and
doesn't sound hollow 1f you bang i, Lo of
cabinets with M¥-in.-thick backs are moumt-
ed to the wall through ¥-in. wood cleats
screwed across the backs of the cabinets
I'he cleas dictare where the cabinets can
be screwed to the wall, and they break up

the clean hines inside the cabinet




All picves of a eabinet carcase are da-
doed for alignment and glued and screwed
ogether. 1 run a ¥-in. dado around the
perimeter of the carcase’s back to accoti-
modate the ¥-in.-thick plywood back. The
back is then screwed and glued directly on-
to the rear of the cabinet. This creates a
strong, square, bulletproof plywood box.

For panted kitchen cabinets, | build all
of my drawers using “-in.-thick Balue birch
plywood for the sides and ¥-in. plywood
for the bottoms. The mulnple veneers of
the Baltic birch, free of voids, look sharp as
drawer components, | clear coat all drawers
with a conversion varmsh.

For the lower door and end panels of
my cabinets, | use -im. MDF, rabbered
to fit into the Xe-in. dadoes in the stiles

and rails.

Buy 5/4 Soft Maple
for Face Frames and Doors

A well-constructed face frame will give the
front of a cabinet strength and durabiby,
and all of the pieces will stay smooth and
flush. A poorly assembled face frame will
result in joinery that does not remain flush,
and it can look shabby very quickly; re-
member, the wood is constantly moving,

I buy 5/4 soft maple for all face-frame
and door parts. Soft maple is not only more
stable than poplar, but it also is considerably
harder, takes paint exceptionally well, and is
only slightly more costly. | have also noticed
over the years that when | try to pant over
the dark portions of poplar—those black
and purple streaks that occasionally appear—
it takes more than two finish coats of paint
to cover them. Soft maple has a consistent
off-whire color.

Typically when 1 start a job, the first
thing 1 do is rough-mill the face-frame,
door, and drawer-front stock 1o 14 in,
thick, stcker it, and let it sit. Then 1 go
about my business of constructing the ply-
wood portions of the cabinets, which, de-
pending on the size of the job, can last from

one to six weeks. During this nre, the solid
stock can sit around, rwist, move, or do
whatever it is going to do before 1 finish
malling .

1 make all of my face frames and drawer
fronts a full 1 in. thick. The stiles and rals
for the doors are milled to " . thick. The
difference in thickness berween the face
frame and doors allows me w use unobtru-
sive Yi-in.~thick vinyl door bumpers for the
flosh-mount doors.

A 1-in.-thick face frame s much more
stable than the industry's standard % -
thick frame, and the extra thickness allows
for stronger joinery possibilines and more
opuons for different molding thicknesses
on the doors and end panels. Plus, it looks
better; you immediately see that it is stout.,

I wse full mortse-and-tenon jolnes on
my face frames. To make the mortises, | use
1 Multico hollow chisel moruser, which 1s a
fairly inexpensive machine to purchase
new, and it is really fantastic. | tenon all of
iy pieces using a ca. 1935 Fay and Egan
Lightning 505 single-end tenoning machine,
but tenons are also easily made with a
tenoning jig on the table saw All moruses
are 1% in. deep, and the tenons are 14 in.
long. | haunch all face-frame tenons so that
the surface of the face frame remans flat
and smooth over mne.

After a dry assembly, the face frame is
glued together. I take the utmost care o
glue it up square. The openings in the face
frame are where all of the doors and drawers
are to be hung. If things are not parallel and
square, the job of hanging doors and drawer
fronts will soon become frustranng and
difficult.

After the face frame has been glued w-
gether, the front and back are handplaned,
scraped, and sanded simooth. Then | glue
the frame onto the front of the plywood
carcase, using cither nails or biscuits for
alignment. 1 place the carcase on its back
on sawhorses and use every clamp | own for

|_A well-constructed
face frame will
give the front of
a cabinet strength
and durability,
and all of the
pieces will stay

smooth and flush.
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Bulletproof Cabinets

There e no shortcuts in these cabmets.
The suihor sdmits thal his mateaks cost
a litthe more and his techniques tske a
little bongper than the mdustry standseds,
Inch-thick fnce frmmes: ond doors, full
mrortise-ang-1enon josnery, tnd guility
harchaasre are some ol the hallmarks of

A
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T AT
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Tower doors

e aurmilae i

£ ]
consinichon o
the end panets,

except that the stiles and
rails aro Haom thick,
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the glue-up. Remember, the edge of a

piece of veneer-core plywood has only 5(%
glue surface because half of the veneered
core is end grain and will not accept glue.
So a really good glue-up with lots of
clamps and even pressure everywhere 1s of

the unnost Importance.

'

~
™

|
|

SIMILAR DESIGNS, DIFFERENT APPUCATIONS,
The author builds lots of cabinetry for turn-
of-the century Mew York Cily apartments.
Ermhﬂlnnlludwwubln-hllmmuﬁﬂl
door muntins,

The glazed upper doors and pancled
lower doors are built with mortise and
tenons. And 1 make my drawers as five-
sided boxes, adding a separate, full-inch
drawer front to cover the ends of the shdes.

Quality Hardware
is a Good Investment

Adjustable cup hinges have been popular
in kitchens for the past couple of decades.
Sure, they're easy w nstall, and you can
adjust them every which way, including
loose, and that'’s my problem with the
things. The doors look great when they
leave the shop, but inevitably the hinges
go out of whack. Subsequently, every
cup-hinged kitchen I've seen has doors
as crooked as a warch's teeth.

1 hang all of my cabinet doors on hugh
quality, removable-pin butt hinges. I buy
top-quality Baldwin®,Vin-Morris, Merie®,
Ball and Ball®, Brusso® or Whitechapel®
hinges. The hinge knuckles are machined
and not rolled, so there s no play in the
swinging action of a door. I usually use a
Stanley® roller cawch and vanyl bumpers
that soften the closing of the door, Spend
the ime hanging the door correctly, and it
will stay that way forever.

Don't skimp on drawer shdes; for a few
dollars more per pair, you get an infinitely
better product. | have used epoxy-painted
Accurided® slides for years and find them
well made and easy to install.

CGranted, the materials and procedures
laid out here may cost slightly more and
take a bit more ime to complete, but m the
end, building a better mousetrap 1s what 1t
is all about. To make products more afford
able, many manufacturers use cheaper
materials and take shortcuts to make the
company more profitable. I believe that the
better-built product will prevail.

BiLL CROZIER bulds his cabnets in Providence,
Rhode lskand.




BY ROSS DAY

few years ago, two women walked

nto my shop unannounced. One

of them was the daughter of a
client; the other was her interior designer.
They were fanuliar with my furniture and
asked whether I would consider making
built-in cabmets for them. | smd | was not
doing cabinets anymore, just furmiture. But
the women said they didn’t want cabinets
mn the tradivional sense. They were looking
for built-ins that looked hke high-quality
furniture.

My curiosity was piqued, becanse [ had
never done anything like this before. Case-
good construction and furniture making
really are two separate disciplines. Built-in
cabinets penerally are unlitarian in nature.
To keep costs under control, the choice of
materials and construction follow certain
predictable paths. For one, doors often are
attached with large European-style hinges,
and drawers are usually set on metal slides,
all of which make for easier adjustment and
faster construction. Cabinets usually are

BY COMBINING HIS FURNITURE-MAKING
SENSIBILITIES with good case construction tech-
nigues, the author designed and buiit this bedroom
furniture that looks like high-quality built-ins.

A UNIFYING THEME. Latticework is
used on all of the cabinet doors. Some
intersecting members are pinned us-
ing brass, colored an antique browin.

Extraordinary

l}uili_;-l_ns
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attached to walls with screws, and mold-
ings, if any, are nailed in place.

Fine furniture requires more handwork,
such as hand-cut dovetail joints, which are
tme-consuming and costly if done on a
burge scale. But turmiture presents the
builder (and client) with many more op-
tions. The choices of materials are endless
and the design possibilities vast. These are
all the reasons why | got into furniture
making and why | took on this commission.

Designing a Bedroom
from Scratch

My mission was to create a refuge—a place
to relax, reflect, and re-energize. The home-
owners are both avid readers and art collec-
tors and demanded lots of storage and dis-
play space. Therr wish List included an
entertamment/display center, a corner cabi-
net, three sliding door screens, three large
wardrobes, two bookcases, and even some
freestanding furniture: a plarform bed and
two nightstands. Aesthetically, the clients
were after what they called a “contempo-
rary Asian fecling”

I looked for a traditional and historical
link that I could update and found it in a
book on Japanese architecture. T was in-
trigued by a style of fence and gate that un-
lized a latmicework pattern with decorative
nails at the jomnts, | sketched out various
ideas and came up with a scaled-down ver-
sion of this latticework pattern, which
could be repeated throughout the room.
The clients liked the idea. The latticework,
which is apphied to all of the door panels,
became the focal pont of many of the
pieces, both large and small, and helped tie
them all together visually.

Top-Quality Materials
Make a Difference

The clients requested that the primary
wood be Japanese oak, a tight-grained,
honey-colored wood. Unfortunately, it isn't
available anymore. | was, however, able o
track down some old-growth quartersawn
American white oak and quartersawn
French oak veneer. These are lighter in col-
or and finer in grain than typical white oak
and turned out o be a good match.

All of the boxes and panels were ve-
neered medum-density fiberboard (MDF),
Fdges were covered with solid, shopmade
banding, about ¥ in. thick. Thicker edge-
banding allowed me to ease the corners and
provided 4 durable surface. | also used solid
maple, primarily for drawer sides and backs.
To keep shelves from sagging, | first built
up a core of 2 ¥-in, plywood surfaced on
both sides with X-in. MDFE Then | veneered
the faces and finished off the shelves with
#A=m.~thick edge-banding.

The designer provided handmade pulls
from India. But when 1 first saw them, |
wasn't oo thrilled. The pulls were coated
with layers of lacquer, shielding highly pol-
ished brass. To soften the glare, I sandblasted
the pulls and other hardware and chemical-
ly treated them to yield a more subtle, an-
tique brown finish.

The designer also suggested using some
fabrics as an accent. The door panels of the
entertaimment center were wrapped in silk,
and the corner cabinet was adorned with
straw matting. These fabrics added color
and texture to the overall scheme.

Joinery Ranged from Biscuits
to Hand-cut Dovetails

I used exposed joinery throughout. All of
the rails and stiles were connected with bri-
dle joints (also known as slip joints). The
tops of lower cabinets (and nightstands)
were vencered and framed with solid

EXTRAORDINARY BUILT-INS
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wood, then joined at the corner with bridle

Jomts. The mls and stiles of the headboard
were Joined the same way,

All drawers have variable-spaced hand-
cut dovetails with narrow pins. The drawers
were built upon frames (called NK drawers)
that act as slides, in mndem with wooden
guides, NK drawers are very strong, and be-
cause the drawer sides don't contact the
case, drawers are casy to open and close,

The boxes themselves were fashioned
like typical built-ins. Biscuits were used o
Jjoin the cases, and the backs were glued in-
to rabbets. But biscuits don't have a lot of
holding power at the narrow ends. So |
added dowel jomits at the front comers of
the cases to make sure they would sy
tight. Side-by-side cases were connecred to
each other using joint-connector bolts,
which | onted antique brown to match the
rest of the hardware.

CARCASE COMSTRUCTION IS PRETTY
STRAIGHTFORWARD,. But lots of work
went into the doors. Bridle joints are used
on all of the rails and stiles. On the inside,
sliding wire racks aro used lor storage.

FREESTANDING PIECES COM-
PLEMENT THE BLILTAINS. Similar
exposed joinery and design de-
talls went into the nightstands
and bad.

EXTRAORDINARY BUILT-INS 20




HAND-CUT JOINTS AND HANDMADE PULLS FROM INDIA. All of the drawers have variably
spaced, hand-cut dovetails, The author sandblasted the shiny orginal finish on the
pulls, then patinated them antique brown.

Time Spent Refining
Details Pays Off

The word details implies small or subordi-
nate, but i furniture, details are as impor-
tant as the materials, joinery, and overall
design. Screw up the details, and the entire
project is weaker as a result. Take shadow
lines, for example. If a cabinet has oo few,
it looks bland; too many, and it takes on a
busy look. On tradinonal doors, shadow
lines typically are achieved through the use
of raised panels and profiled rails and stiles.
This project had none of those details; in-
stead, | created shadow hnes by varying the
thickness of parts. For example, the rails are
% in. thinner than the sales on all of the
doors. The latticework on the flat panels s
set back from the rails by another ¥ in. The
valances that run atop all of the preces are
gapped, leaving a ¥-in. shadow line. Addi-

m DESIGNING AND MANAGING PROJECTS
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tionally, the bridle joints on the corners of
the headboard, nightstand top, and a few
other places are emphasized. Either the
tenon is proud or the walls of the mortise
protrude by a small amount.

The exposed-jomnery concept was car-
ried over to the laticework. Where mem-
bers eross, | added diamond-shaped brass
pins, which were patinated to match the
rest of the hardware.

A New Discipline Is Born

When it came time to deliver and install
the cabinets, | remembered one of the rea-
sons why 1 got out of cabinetmaking, This
can be tough, dangerous work, [t took three
guys and a Genic® Lift to get everything
place. We had to build a bndge over 2
sunken hiving toom to make a platform big
enough to get the hift in position, Then the
cabinets took a slow, wobbly ride up 12 fi.
before being pulled over the miling to the
second fioor. That each box made it safely
into the room was a minor muracle,

All built-ins must be fitted to walls,
which are never perfectly plumb nor flat. To
fit these cabinets, 1 used scribe strips. The
cabiners were held back approximately % in.
from the walls, and the strips were hand-
planed to fill the gap. The method made fit-
ting a lot easicr and added another shadow
line to the rather plain sides of the book-
shelves and wardrobes,

This job would have been a lot harder
to accomplish had [ not been rained in
both basic cabinetry and furniture making,
For this challenging project, I drew on all
of my skills, and that led me to a new stan-
dard of woodworking, somewhere in the
great divide between case goods and fine
furniture. T call this hybrid “cabineture,” a
style of working that combines the crafts-
manship and ideals of both disciplines

ROSS DAY builds custom fumiture n Poulsho, Wash:
ington, and teaches fumiture making part-time at tha
community-college kaveal,




FABRIC ADDS TEXTURE The top
of the cormer cabinet is eoverad
in straw matting. The same
material is also applied to the
solfit.
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A Woodworker’s Guide to

BY JIM HAYDEN

82 MATERIALS

edium-density fiberboard, or

MDF as it is more commonly

known, is the newest of the
furniture—quality wood composites. Because
of its dense, uniform composition and flat
ness, it has surpassed plywood and particle-
board as the sheet good of choice for fine
work and more routine uses.

Pre-finished fices are flat as the slate on
a pool table, which along with its dimen-
sional stability makes it an excellent sub-
strate for veneer. The cdges machine well,
with no chipout, and MDF accepts a full
range of joinery and fasteners.

But if you have never seen a 4x8 or 5x8
sheet of MDF or have never even heard of
MDF you have plenty of company. MDF
has been an industrial product for its entire
28 year history, with most shipments ear-
marked for furniture factorics and cabinet
producers, Only recently has it become
more available o rewil consumers and small
shops. Once you have some MDF mn your
shop, you may find, as 1 have, that it is also
good stufl’ to make some of your jigs, fix-
tures, and templates,

Whether you use it for jigs or the sub-
strate for fine veneered furniture, there are
some special tricks and tips for using MDE
I'll share what 1've learned from my own

- Medium-Density Fiberboard

experience and from research done for the
National Particleboard Assocation™
(NPA), which includes eight of the nine
MDF companies, as well as from the reac
tions of woodworkers who regularly use
MUDF in the cabinet shop of the Arthur M.
Sackler and Freer Galleries in the Smuth-

sonian Institution (see the photos on p. 34).

Machining MDF

Because its homogeneous (see the mset
photo on the facing page), MDF machines
better than plywood or particleboard and
even some natural woods, There are no
layers or chaps, brittle cdges, knots, or grain,
I routed all 15 types of MDF made in the
Uniited States, courtesy of the nine MIDF
companies (sce the photo on the facng
page). The boards share a sameness in meet-
ing industry standards: They match m den-
sity and superb famess. They differ because
the trees harvested near the plants differ.
The wood chips, shavings, and sawdust (or
residuals) from the local sawmills and ply
wood mills are the raw material of MDE
Also, the companics use proprictary formulas,
thus adding a few minor, and in some cases,
a few major differences, such as formalde
hyde content.




AVARIETY OF DIFFERENT TYPES OF MEDIUM-DENSITY FIBERBOARD (MDF) are available from nine
companies thal manufacture the material. Although it has been used in industry for 28 years, MDF is
ust now becoming more available to consumers and small shops. The difference in density is obvious
when comparing MDF, left side, 1o common particleboard, right side.

I've used two brands of MDF regularly
during the last five years. I'm impressed
with the consistently smooth surface of the
sheets. MDF starts ourt as a low-density,
15-in ~thick slab 18 fi. long. A ¥-in. board
is compressed at BOU Ib. pressure, then
50,000 Ib, pressure to abmost final thickness.
Sanders, w1 a series of grits, take over and
finish off with 120 or 150 grit, sanding and
burnishing to precisely ¥ in.

Sometimes | measure new sheets. 1 find
ther thickness to be scrupulously main-
tined. However, extreme heat and hunudity
changes, such as daly changes encountered

with outdoor storage, will cause a perma-
nent thickness increase. But the thicker
boards, % in. and 1 ., will take some abuse
in storage (1.e., stored on edge) and not warp,

Sawing A 50-tooth combination blade s
suggested for rough-cutting large sections
of MDF on the table saw. But I make so
many things out of cutoff pieces thar | go
right to my finish-cut blade. That used to
be a 60-tooth triple-chip. I loved that
blade; with a pair of hold-downs and my
pride and joy, a shopmade, European-style
adjustable splitter, a piece of MDF would
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The edges mﬁrh‘r'm‘—l iz
well, with no
chipout, and MDF

accepts a_full range

of joinery and

fasteners.

MUSEUIA-OUALITY MDF. These display cases at the Freer Gallery of the Smithsonian Institution show off
some of MDF's versatility, The case pictured above shows the crisp edge-holding ability of MDF in a
painted piece. The case shown below makes use of walnui-veneered MDF with solid-wood moldings.

shide down the fence and exit the blade
with a new edge so smooth that | had to
stroke it. Then I bought the other blade
manufacturers recommended for MDFE a
60-tooth thin-kerf alternate top bevel
(mine is a Freud TFLUBH). It seemed to

cut even cleaner than the triple-chip, and
material moved more easily through the
blade because of its sexi-thin kerf (nonu
nally 0,090 ). Its teeth angles fit the
NPA'% specs for a blade to saw cleanly top
and bottom surfaces of overlaid panels,
They are a 15° hook, 15° top bevel, and a
107 alternate face bevel

| use G-in. blade saffencers for a '.ilb.-;hll}'
finer cut, and | made a zero-clearance inse
to keep the dust down where it belongs. |
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talk more about MDF dust problems and
solutions later

My friends in the cabinet shop have
good results using the table saw to kerf
MIDF sheets, so they can be bent mto

{ 'Ill‘l.'i.'d Ii‘.l]' s

Edge-shaping and routing When [ saw

or rout an cdge, rabbet, or dado for joining,

I get sharp edges with MDE The edge sur
face looks and fecls smooth. When rubbed

counter to the cut direction, it fecks slightdy

fuzzy or scratchy, depending on the brand
of MDF, but the picce s ready for glue-up
nd assembly. My contoured router euts
(cove, roundover, and Floman ogee) are
cean and simooth, with cnsp edge profiles.
The edge surface is a littde rougher than
on straight cuts, but that disappears with
normal light sanding for finishing. When
routing or shaping, fecd MDF about 25%
slower than wood for maximuom edge
smocthnes

MDF does have its hmits, Sharp pro
ruding contoured edges aren't a good
choice. And being 10% urca-formaldehyde
or other ghue, MDF does wear down cut
ters Faster than wood

MDF sawdust is fine resin-coated parti-
cles of wood dust, light enough to become
awborne and settle on L\'rryl.lnnl._' i 5|5_'||1|,.
Bulding a router mble/table saw extension
with vacoum attachments has virtually
chminated floating dust and cut down on
my set-up time (see the photo at left on
P 36}, 1 use a high-qualivy dust mask, the
DPustfoe® 66, which | purchased from
Highland Hardware and have installed vac
vum setups on all my machine wols

I wanted the same low-dust environ
ment for frechand routmg, so 1 bwlt an
acrylic and MDF safery guard/vacuum
hookup that bolts into Tenuts epoxied on
the underside of my router base plate. Tt is
almost 1 00% effective wath MIDF dust,

KERFS FOR A CURVE, Wood-
workers at the Sackler Gallery
cabinet shop in the Smithsonian
Institution kerf-bend venesred
MDF to make a curved museum
bench.

CHISP PROFILES. Medium-density fiberboard excels in maintaining sharp edge profiles.
Shown here are, from left, examples ol cove, roundover, and Roman oges, all croated

with a router.

Successful sanding Other advice to the
contrary, don't sand an MDF pancl before
attaching an overlay, Scuff-sanding can
cause a weaker glue bond. 1 just make sure
mry work table and the panel faces are mce
and clean, then proceed,

Flat and « ontoured 1'4,l|.:':'~. should be
sanded before finishing to remove the nap.

A belt eander is a good choice for flat
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edges, as is an abrasive wheel for contoured

edges. Use a sequence of 100 o 150 grit, or
120 to 180 grit. It a hght sanding, not a
dust raiser. Some shops prefer hand-sanding.

Sanding also 15 the process that can mise
the most of MDT5 extra-fine dust. At our
cabinet shop in the Smithsonian, the helmet
type powered air-purifying respirator is
used (see the photo at nghre).

Joinery and Glue Choices

MDF machines and glues well, giving it
hterally a sharp edge over plywood and
particleboard in joint-making. “We do 2

lot of case work with Medex MDF, using
miter joints,” explains a cabinetmaker at the
Smithsonian. “1 have to be careful handling
the Medex edges. They are so sharp I've

cut my fingers several times,”

SHOP-BUILT ATTACHMENTS HANDLE MDFS DUST
on the author's router table. Built as an extension
of his table-saw table, the router table houses a
shop vacuum and sound baffling, which makes for
quiet, dust-frea operation,

DEALING WITH DUST. A worker in the Sackler
Gallery cabinet shop at the Smithsonian Institution
avoids the fine dust produced by MDF by wearing
a Racal powered respirator while finish-sanding a
display cabinet.

The furniture and cabinet industries use
dowels extensively in MDF case work.
Drawers are often made with Xi-in, dove-
tailed or rabbeted MDF sides. Independent
furniture and cabinetmakers seem to be
sold on biscuit joinery for MDE If you usc
dowels, spiral and grooved dowels are rec-
ommended over plain dowels by eight of
the mne MIDF companies.

The joints that work well with MDF
(as shown in the photo on the facing page)
melude: loose tenons (spline tenons), dove-
tatls, sliding dovetzils, and finger joints.
Spline or biscuit miters, lock miters, miter
and rabbet joints, simple miters, rabbets,
dadoes, and butt yoints with biscuits or
dowels also work well.




Adhesives A high solids or gap-filling glue
is ideal for MDE [ use modified (yellow)
polyvinyl acctate (PVA) or Titebond 11
when assembly time permits. Otherwise, its
white PVA, the same as I'd use for wood,
Contact cement, epoxy, and urea resin work
well when needed. A factory method s 1o
use a hot-pressed rigid resin to bond an
MDF core and hardwood veneer. Under
low pressure at 250° for less than three
minutes, the thermosetting glue doubles the
panel’ stiffness | would rate urea resin and
cpoxy as the best thermosetting glue candi-
dates, but it’s best to make your own tests on
scrap for any sewup before the final ghue-up.

Hardware and Fasteners

A straight-shanked screw with deep, wide,
sharp threads is best for MDE | use
Robertson® square drve, particleboard,
and sheet-metal screws. (On the West
Coast, a savvy MDF user recommends
Twinfast® particleboard serews.) The
fine-threaded sheet metal or self-tapping
screw s also good. And drywall screws
make handy temporary holders for MDF
projects,

Do not use tapered wood screws, Serew
threads cut MDF fibers and resins, While
regular wood springs back, MDF distorts.
The distortion and tapered screw shape
combine to make for poor fastening,

Theres a limit to the serew size an edge
will take without splitting (see the chart on
p- 38). Use longer (not larger) screws mn the
edge for increased strength. More screws
add strength, up to 4 in. apart.

Dirall pilot holes in the edge, so the
board won't split, 2and drill them o the
depth the screw wall be inserted, plus about
“in, It also a good idea to drill pilot holes
i the face plane. See the chart for commeon
screw sizes and correct pilot holes.

Screws in the face should be at least
1 in. away from corners, and edge screws
should be 3 in. from corners. A slow drill
speed or dull bit wall burnish the pilot hole
wall and cause crumbling. Run a sharp bit
at high speed (3,000 rpm for industrial
applications). You'll get a clean, accurate
hole with top pull strength.

Theres a “murns” trick to make surce you
don't over-torque and strip the panel
threads, A three-guarter turn past flush on

AWIDE VARIETY OF IOINERY

is possible with MOF. Examples
shown here surrounding a
routed dovetail joint are, clock-
wise from left, biscuits, dado,
rabbet and dado, spline miter,
and blscuited miter, The back-
@round is » sheet of factory-
veneered MDF.
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USING SCREWS IN MDF

Screw Pilot Minimum
size hole edge”

L1 ¥ in, % in.

#B W in. % in.

£#10 Hin. 1in.

*Kanimum sheet thickness for doving screws
it an odge withoun splttng,

the face is maximum torque. A three-
eighths turn past flush on the edge 1 the
limit there, Even with a properly sized and
countersunk pilot hole, the screw wall break
away beyond these points.

My friends in the cabinet shop some-
times use pneumatically driven ring-shank
coated nails or coated staples on glued
joints to save clamping time. If you do that,
be careful not to drive edge staples with
therr legs paralle] o the surface, or you may
get sphitting,

Hinges Afier trying all sorts of hinges, [
found the best hinges for MDF attach face
to face. When hinges are installed, MDF
may “pyranid,” or develop a bump around
hinge screws. To prevent the pyramid and (o
ensure the lunge s flush, dall 2 partial
countersink along wath the pilot holes.

Laminating, Veneering,
and Finishing

Good bondmyg strength, dimensional stabiliy,
flatness, and other qualines previously
mentioned make MDF an 1deal substrate
for numerous materials, mcluding high-
pressure laminates and vencers, Cross-
banding is unnecessary with even the
thinnest veneers.

Either veneers or pamt can be used to
finish edges. A painted edge may work well
with lamuinated, veneered, or, of course,
painted face planes. It involves a typical
edge-finishing process. Careful sanding is

followed by one or two coats of sealer.
Burmish smooth each coat of sealer before
applying the final topcoat.

Quick-drying sanding sealers. auto-body
primers, and even white PVA glues diluted
2005 can be used as edge sealers.

Sealing in formaldehyde may be a factor
i finish selection. The level of formalde-
hyde in untreated MDF may remain above
ambient levels for several years,

High-pressure laminates offer almost
total sealing, matching factory-applied thin
and thick vinyls, After that comes alkyd oil
primer and oil enamel paint combimed, two
coats of polyurethane, and latex-ammonia
combined with two coats of latex wall
paint. (The latex-ammonia types will rase
the grain.) lronically, the effective alkyd uil
finishes contain formaldehyde, but it nor-
mally off-gases m two weeks.

Finishes that are less effective sealers
include: oil based or lacquer sealer plus a
top coat of varnish or lacquer; two coats of
lacquer or o1l primer; lacquer sanding sealer
plus one or two coats clear bicquer; quick-
drying lacquer sanding scalers; and shellac
or varnish apphed without a sealer,

Despite their other menis. fimishes that
will not effectively seal in formaldehyde in
MIF include: two coats of repular latex
paint, penetrating oil sealer, stans, waxes, or
linseed oil.

There are treated low-formaldehyde
MDPs, such as Plam Creek®, and
formaldehyde-free brands, such as Medite
IT and Medex (exterior grade), to consider.
I asked the Sackler and Freer cabinet shop
supervisor, Cornell Evans, for his impres-
sions of Medex. "Medex has no formualde-
hyde and is fire-rated. It 1 hghter and harder
than (regular) MDE" he said. "It glues better
and takes paint bewter. We use it for case
work. It has sharp edges, is water repellent,
and & much less dusty (than other MDFs).,
There s no fine sawdust when cuthng. We
use ¥-in. Medex in place of %-in, MDE"




Finding and Buying MDF

Standard MDF costs about 60% less chan
seven-ply birch plywood and about 400,
more than paracleboard. And formaldehyde-
free, water-resistant Medex-type MIDF is
about triple the cost of particleboard, bur

it 1 still 15% less than top-quality birch
plywood.

Locating and buying medivm-density
fiberboard s sometimes difficult because so
much of it goes directly to industry. In the
summer of 1990, several MDF companies
began test-marketing thewr products around
the country.

Califormua s o big vest market. The
Medite Corporation based in Medford,
One,, 18 placmg %-in. Medite@® in 20) home
HIRPrOVEent stores there. J.E. Higgrins, &
chain of small lumberyards, has MIDF in
their yards in Los Angeles, San Francisco,
and Sacramento.

Some chains have MDF i selected
stores across the country. The stores include
Handy Dandy and Lowes. Sequoia Supply
m Columinz, Md., distributes Plum Creek
MDF to lumberyards in parts of Maryland,
Virginia, and Pennsylvama.

If you know of nulls that cater to wood-
workers, call them. If you must special
order, local mdependent dealers are your
best bet. A chain that has particleboard but
no MDF may be able to order some for
you from its particleboard source, but you
will pay top dollar.

Small conmercial shops ean buy from
one of the 2,000 industrial wood products
distributors in the Umited States. Would the
inchustrial distributor welcome me if 1
showed up as an ndividual o0 buy one
or two sheets? Probably not. But my
275-member Washington Woodworkers
Guild has an agreement with one to sell to
all our members, large orders or small,
(Guilds have buying power. We have price

ciscounts from several stores, wholesalers,

and manufacturers.) Don't overlook the fact
that some sellers are walling 1o deliver sheet
material.

If all else fails, write one or more of the
MDF companies listed below, and well them
everythimg you went through and how
badly you want their product. If you have

equally mterested friends or belong to a
guild wath a genuine interest in MDF
among its members, mention that also. No
oue IS promising you instant results, but
many letters from many woodworkers do

a market make.

JIM HAYDEM is an amateur woodworker and a profes-
sional photographer at the Arthur M. Sackler Gallery
and Freor Gallery in tha Smithsonn institution, Wash-

Georgia-Pacific Corp., Holly Hill Medite Division of SierraPine Ltd.
133 Paachtree St,, N.E. 2151 Professional Drive, Suite 200
PO Box 105605 Roseville Ch 85661
Atlanta, GA 30348 BOO-676-3330
WWAWLOD.COM www.sierrapine.com
International Paper Norbord Industries, Inc.
Masonite Division PO Box 28
Spring Hope Plant Deposit, NY 13754
Highway 64 www.norbord.com
PO Box 369
Spring Hope, NC 27882 Plum Creek Manufacturing, L.P.
wwintemationalpaper.com PO Box 180
Columbea Falls, MT 58812
Louisiana-Pacific Corp. www, plumereek.com
Eufaula Mill
Route 3, Box 22 Weyerhaeuser Co.
Clayton, AL 36016 PO Box 290
www.lpcorp.com Mencure, NC 27559
wynw.weyerhaeuser.com
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Working with Synthetic

often specified for kitchen and bath

BY KEN PICOU Smthedc countertop materials are

installations as well as for most office
furnishings. Their durability, low mainte-
nance, and, at least for the plastic lanmnates,
their comparative INEXpEnNsivencss as i
countertop material make them an cxcel-
lent choice anywhere you don't want to
worry about ruining wood. Moreover,
they'll actually protect the custom cabinets

you've built down below by keeping liquids
away from the woodwork.

That's why every professional wood-
worker should have some familiarity with
how to work plastic laminates and the

newer solid surface materials. Even if you're
a hobbyist, knowing how to work with
these materials can save you money and
open up your options, Working these mate-
rials isn't difficult, but because they're so
different from wood, it helps to understand
a little about them and the special tools and
materials they require.

The Materials

The countertop material we se¢ most com-
monly, like Wilsonart®, Formica®, and
Micarta®, is made of kraft (grocery bag)
paper saturated wath melamine, the plastic
that was used to make those unbreakable

SYNTHETIC COUNTERTOP MATERIALS ARE DURABLE, VIRTUALLY MAINTENANCE-FREE, AND EASY TO WORK.
Plastic laminate with only its top layer colored s the least expensive {left), followed by laminate colored
all tha way through (center), which costs about three limes as much. Solid surface materials (right) are
more expensive yet, but look like natural stone and can be refurbishod if scratched.




FOR A LESS-CONSPICUOU 5
SEAM when using conventional
plastic laminate, glue the edgo
an first, and then trim it flush
with the top using a laminate
trimmer or small router. That
way, the lop sheet of laminate
will cover over the strip along

A CARBIDE-TIPPED SCORING TOOL MAKES CUTTING
LAMINATE QUICK WORK. When cutting a shoet of
plastic laminate down o reugh size, use a light
louch for the first couple of passes. Increase pres-
sure gradually until you're through the top layer.

plates from the *50s. Layers of this
melamine-saturated keaft paper are then
subjected to high temperatures and tremen
dous pressure, creating a dense, tough, brit-
tle sheet. In most cases, the color and Jrat
tern of the sheet s only one layer thick and
is determuned by the color of the top sheet
of paper. Laminate is most commeonly sold
in 4x8 sheets. This standard type of laminate
(ome layer of colored paper) generally retails
for between $1 and $1.50 a sq. ft.

There are laminates available in which
every layer of paper is colored. The advan-
tage of this type of laminate s that seams at
the edge of a countertop almost disappear
because the color is consistent throughout
the thickness of the laminate. The down
side is that you'll pay up to three times as
much for this acsthetic improvement-
generally between $4 and $4.50 a sq. ft.

The solid surface materials (Gibraltar®,
Corian®, Avonite®, Surell®, and Fountain-
head®) consist of acrylic and/or polyester

less evident.

resins, depending on the brand, mived with

hllers and coloring agents. They usually come
i ¥ein. sheets, 31 m. by 145 in, (an inch over
12 ft.} but may abeo be cast into sinks or mold-
ngs at the factory. Solid surface material

typically costs beeween $15 and $20 a sq. .

Working with

Plastic Laminates

As when using wood veneers, you should
cover both sides of the substrate to prevent
warping due o uneven moisture transfer,
An mexpensive noncolored laminate called
backer board is sold exclusively for this pur-
pose. If, however, the substrate is secured o
a strong supporting framework, this step
may be skipped.

The materials used most commonly as a
substrate for plastic laminates are particle-
board, medium-density fiberboard (MDF),
and plywood. Laminates are usually bonded
to the substrate with contact cement,
although white glue also works well. In
kitchen-cabmet factories and other large
operations, the contact cement is usually
sprayed, but for the hobbyist or small-shop
professional, a knobby roller made especially
for applying contact cement or a sermted
squeegee will do just fine. [ prefer the
knobby rollers, which you can find in most
places where laminate is sold.

When covering a countertop with lami-
nate, you can either edge the countertop

WORKING WITH SEYNTHETIC COUNTERTOF MATERIALS

the edge, making the seam
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VENETIAN-BLIND SLATS PERMIT
PRECISE PLACEMENT of the top
sheet of laminate when using
contact cement (right). Starting
with strips overy 10 in. or 50
over the length of this section of
countertop, the author removed
all the slats left of center. Next,
he works from the center oul to
the right, putting pressure on
pach section as he removes a
slat, being caneful to avoid cre-
ating air bubbles.

with wood or use the same material on the
edge that you did on the top. If you're go
ing to use wood. wait unul after you have
the laminate on the top mmmed flush with
the edge before you glue and clamp the
edge to the substrate, But if you're going to
use laminate on the edge, you'll want to
glue it on first, trim it flush, and then do
the top (see the photo at nght on p. 41).
The idea is to make the seam as inconspic
uous as possible.

Cut plastic liminate oversize: Trimming
to exact size is done after the laminate 1s
glued to the substrate, using a laminate
trimmer or other small router with a
bearing-guided, flush-ornmming router bt

You can cut plastic laminate to rough size
on the table saw. Carbide-toothed, triple-
chip blades work best, but as long a you're
cutting oversize, any blade will do. Another
consideration on the table saw is to make
sure the Luninate can't slip under the table
saw fence and mess up your cut. Clamping a
piece of wood to the fence so that the wood
is flush with the mble will do the job.

Another way of getng plastic laminate
down to rough size is to use a straghtedgpe
and a carbide-tipped scoring tool made
expressly for the purpose (see the photo at
left on p. 41). These knives arc generally

available wherever you can buy the larminate

itself To use this tool, score the laminate

lightly on the first couple of passes, and
then oxert increasing pressure for another
few passes. All you need to do 1s get
through the first layer of the laminate; then
you can fold the sheet up and down, and 1t
will break cleanly along the scored lme like
drywall or tile, for example.

Before applying any adheswe, make sure
that both the back of the luninate sheet
and the face of the substrate are clean, Even
small bits of debris will keep the two sur-
faces from mating nicely. Once the matmyg
surfaces are clean, spread contact cement on
both of them, and let them dry until just
barely tacky to the touch

When the two surfaces touch, they wall
bond immediately and permanently, so it’s
important that the laminate be posinoned
exactly where it belongs, The best way to
do this is to lay 2 number of Venetian-blind
slats (thin wood slats will work m 2 pinch)
on the substrate ar 10-1n, to 12-in. intervals
Then set the lanmnate on top of these, posi-

tioning it precisely. After checking o sce
that the laminate s properly positioned,
carcfully remove the slats starang from the
center and working outward

Gently lower the laminate to the surfact
as cach successive slat is removed (sec the
photo at left). Once the top is down, you
Cian cnsure i i_,ﬁ)fl'd I'I(?”d AT TUAS t]”' entire
sheet by applying pressure o the surface
with a hard-rubber roller or by poundmg
on a wooden block with a hammer, Make
sure there are no air pockets.

Because the contact cement bonds
immediately, you can trum the overhanging
cdges fush right away. If you need to mm
farther into a corner than the uninate
trimmer’s baseplate will allow, cut the lami
nate with a hacksaw blade, and then finish
trunming 1t with a file.

If you are using laminate for the front
edge, it best to chamfer the edges with a
79 grimmer bat, which will give you a cnisp

edge but one that won't cut you.



SPRING CLAMPS PROVIDE
ARDECUATE PRELSURE FOR
FACE-JOAMING and will not
starve the joint. Because
solid surface materials are
nonporous and very dense,
tightening down on pipo or
bar clamps could casily
sgueere out all the seam
material. Also, the seam
material shrinks as it dries,
50 the spring clamps com-
pensate for this by main-

talning consistont pressure,

Bolid Surface Materials

These high-dollar countertop materials ar
most often made o look like narural stone,
bur they're also available in a variety of solid
and flecked colors. Solid surface materials
ll{*i:'t reguire a ‘-11!1,\“'::1['_Tl‘ltlll!jll sheets of it
are l:\ll.t]l}-‘ mounied to the framework of o
coumter using dabs of silicone sealer. The
silicone allows for the slight expansion and

contraction of the solid surfice material
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MILKING THE SEAM ADHESIVE IS EASY, Soam
kits provided by tho manufacturer of the solid
surface material are used 1o edge-join shests of
the material of build up stacks of the strips to
create g thicker edge. The kits consist of a bag
with both resin and catalyst inside, separated
by a plastlc clip. You just remove the dip, knead
till thoroughly mixed, move the seam materal
1o one side by scraping the bag against a bench
edoe, and clip and squeeze.

S | T
g -

i
wll Falie =5 mm

A MRMOEBY CONTACT-CEMENT ROLLER IS PERFECT FOR
SPREADING SEAM MATERIAL (below), ensuring an even
coat of the right thickness,

Solid surface materials can be cur or
":]HIF'{'E! with miost x'.:rnth'.'nﬂn.ll.r:,-_ rols,
I.""'\-lll.'i.' COrncrs h!l[llllll h..l'l.':' H [.“':II_I\ i!l! al
least M in. to avoid stress fractures. Seams
should be at least 1 in ﬁ:1|,|| 'i1‘.\'.-t'lt? COrmers
and 3 1n. from sink cutouts. There should
.!]'l.'t':'l'[,.-'.k be some Supportng structure below
a seam,

Sheets are joined and edges are built up

using manufacturer-supplied seam kits in
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colors that essentially disappear when a seam material w one side of the bag, snip

seam is done nght. These seam kits consist an opposite Corner, and sguecze oul the

of a scaled plastic bag containing a catalyst seam material as needed. | use the same kind
and colored resin, separated by a plastic clip  of knobby roller to spread the seam material
on the outside of the bag. When the clip as | do the contact cement because it leaves
separating these components is removed, a comsistently thick liyer of adhesive

you can mix them by simply kneading the As the seam material dries, it shrinks,
bag i your hands until the contents are so normal bar, pipe, or speed clamps could
thoroughly blended. Then you move all the loosen. 1 use spring clamps, which maintan
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PACKING TAPE AND DOWELS
HOLD AN EDGE JOINT TOGETHER
while the seam matorial sets up.
The dowels kesp the tape out of
the joint, and the tape, stretched
taut across the joint, provides
enocugh pressure to get the jolnt
to fuse. A strip of tape beneath
the joint keeps it from banding o
the plywood work surface.

A FLAT-BOTTOMED ROUTER BIT ELIMINATES MOST OF THE
EXCESS OF DRIED SEAM MATERIAL Sanding in stages down
1o 600 gritwill clean up the rest and polish the surface to a
nice luster.




a steady presure on the joint. Another ad-
vantage of using spring clamps s that you
can't overtighten them. Because of the
nonporous nature of these solid surface
miaterials, it sn't difficult to squeeze all of
the bonding resin out of the joint if you
nse regular clamps.

To join these solid surface materials
edge to edge, | clean the edges with alcohol
and position the picces about ¥ in, apart, |
squecze a bead of the seam material between
the two pieces that I'm joumng, working it
mnto the jomt if necessary. Then | pull the
qoant tight by hand, making sure there
squeeze-out over the full length of the
jomnt. | hold the jont together whale the
seam material is drying by laying small
dowels or pencils along both sides of the

jont and then stretching lengths of packing
{or smilar) tape tghtly across the joint and
over the dowels. There's sufhicient elsticiry
in the tape that I can stretch it so that it
will maintain tension on the jont.

After the scam material has dried thor-
oughly (45 minutes to an hour), | trim the
hardened squeeze-out flush using a router
with a flat-bottomed bit and two dearance
blocks mounted to its baseplate, The seam
sands out easily to a glossy finish using
regular 600-grit wet-or-dry sandpaper, but
a matte finish s genenlly recommended
by the manufacturers because it hades
seratches berter,

KEN PICOL iz & designer and woodworker in Austin,
Teas

The following companies manulacture synthetic countertop materials (regular laminate =L;
colored laminate = CL; solid surface maternal = SSM). Product lterature is available from
all of them. Some have instructional matenals on use and installaton.

Ralph Wilson Plastics Co. Inc.

PO Box 6110

Temple, TX 76503-6110
B00-433-3222

Products: Wilsonart (L), Wilsonart Solid
Core (CL), Gibraltar (SSM)

DuPont Co., Corian Products
PO Box 80702, Room 1218
Wilmington, DE 16680-0702
BOO-426-7426

Product: Corian (SSM)

Formica Corp., Samples Division
1504 Sadler Circle South

Indianapolis, IN 46239
BOO-367-6422

Products: Fermica (L), Colorcore (CL),
Surell (SSM)

Avonite Inc.

1945 South Highway 304
Belen, NM 87002
BOO-42B-6648

Product: Avonite (SSM)

International Paper, Nevamar Division
8339 Telegraph Road

Odenton, MD 21113

410-551-5000

Products: Nevamar (L), Fountainhead
(S5M)
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LAUDERBAUGH hen you need big, flar panels | used to think that schlepping panels

that are stable, smooth, and by hand was a necessary evil in my cabinet

ready to be cut, you just can't making business. Like many small-shop
leat sheet i_;m-d:x. But moving plywood, owners, | didn't have the space or the
melamine, or medivm-density fiberboard budget for material-handling equipment
(MDF) is & backbreaker. A single 4x8 sheet like a forklife. [ stored pancls near my saw
of %-in. MDF weighs almeost 90 Ib., and it's in a stack. But it seemed whichever panel |
terribly awkward to mancuver, especially by wanted was always buricd at the bottom of

yourself. the pile. The day I needed a panel that was




under 3() sheets of melamine, 1 just knew
there had to be a better way,

It was time to stand back and analyze
niy entire panel-handlmg proces—from
unloading the truck to pushing panels
through the saw. My goal was to devise a
way for one person to unload, store, sort,
and move panels to the saw, using the leass
possible effort. So 1 camie up wath a storage
systent built around a low platform.

Panel-Storage System
Saves Labor, Space, and Time

When | began studying how 1 had been
moving sheet goods, | realized how ineffi-
cient I'd been. So | designed a panel-storage
system (o achieve five basic objectives:

* provide easy access to panels

* minnmize lifting of entire sheets

* work at safe, comfortable positons

* orgamize panel cutoff

* make the most of my floor space

At the heart of the panel-handling sys-
tem 1s a 4-ft. by 10-fi. platform. The top of
the platform s 24 in. above the floor, which
15 easy on the back for those rare times that
I have to lifi an enoire sheet. The top is akso
at the right height for sliding sheets directly
off the tailgate of my truck. And by standing
on the platform, [ can leaf through panels
or reach up o my overhead curoff rack.
Connected o the top are two panel sup
ports (I call them bolsters) that slide in
tracks. The bolsters can be removed for
loading panels or adjusted to fit the stack
of sheets as it grows or shrinks.

I store panels with the long edges on
the platform and the faces leaning against
the wall. To sort through the stack, 1 lean
unwanted panels against the bolsters and
leaf through the rest like pages in 2 book.
The end of the platform i 6 . from the
front of my saw, providing plenty of cuttis I
room. But | can suall rest an end of a sheet
erther on the saw tble or on the platform.
To masimze floor space, [ built two low

assenbly tables that roll under the platform.

. FLATFORM IS AT A COMFORT-
ABLE HEIGHT FOR UNLOADING.
The autheor sildes plywood from
his truck to the platform and tilts
the panels up to the stack. He
doesn't hive Lo it the tull shoet,

2. BOLSTERS LET YOU LEAF
THRHOUGH SHEET GOODS, When
sorting through panels, twe bol-
slers acl like bultresses lo sup-
port sheels al the front of the
slack (left). The bolsters adjust
by shiding and locking in tracks
in the lop of the platform (below).
An overhead rack holds small
cutofts.

3. THE RIGHT SPACE BETWEEMN
SHEETS AND THE Saw. After the
author selects a panel, he pulls
it end first from the stack. The
platiorm is 6 It from his saw so
that both ends of the sheel can
be supported.

4, PANEL SUPPORTED AT START
OF CUT. The placement of the
platform allows easy access lo
the saw and enables one porson
to move and cul panels. Leaving
the trant edge on the saw, the
author feeds a panel into the
blade by holding the unsup-
ported back corner.
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ISTORED SHEETS ARE EASIER TO
LIFT. When the author has to
carry a hull sheel, he lifts it up-
right to keep his back straight. A
cutoul gives his hand clearance
to grab the sheet’s lower edge.

The No-Sweat Panel Shuffle

The beauty of the panel-handling system
thar [ almost never have to hft a full sheer. |
either slide the panel or lift only one end.
Photos 1 to 4 on p, 47 show my typcal
panel-moving sequence. If T do have to hft
a sheet off the platform, a cutout makes it
casy (see the photos below).

There are only four elements i my

panecl-storage system: the platform, the
bolsters, the cutoft racks, and the assembly
tables. I'll briefly explain how [ built the
platform, but I'll leave the specific imeasure-

ments and details up to you. If you don't have
headroom for overhend mcks, for example,

you can mount them somewhere else.

The platform The platfornm must be sturdy
and big enough to hold 4x8 sheets, 1 de-
signed the framework so I'd get the most
storage arca from the dead space under-
neath. [ used dxds and 2x4s for the frame
and secured it o a 10-ft.~-long ledger |
bolted to the wall. | anchored each leg of
the platform: to the floor.

The top of the platform has a pair of
grooves runiing across the wadth, which
serve as tracks for the adjustable bolsters. |
bored ¥-mn.-cha. holes in the grooves cvery
6 in. to register the bolsters (the bolsters
have alignment pins on the bottom) at van-
ous preset positions. And I sleeved the holes
with short pieces of Schedule 40 PVC pipe
to keep the holes from wearmg and to keep
the pins clean.

| let in and epoxied X-in -thick steel
bars along both edges of the grooves o
create hps to secure the bolsters, The bars
protrude X in. into the groove, leaving a
¥-in. gap between the bars. The top of the
platform—7#-m. plywood covered by -,
tempered hardboard—is screwed to the
frame. On the wall behind the platform, |
attached a ¥-in. sheet of particleboard, so

the pancls have a flat surface to lean agunst.

The adjustable bolsters The bolsters
measure 32 in, tall and are 9 . wide at the
bottom. tapering to 2w at the wop. The
cores are miade of solid wood with ¥-m.
plywood gussers glued and screwed to the
sides. At the bottom of each bolster are two
pins. One pin is a ¥-m. carnage bolt thar
fis into the oack holes to ahgn the bolster;
the other pin, also a ¥-m. carnage bolt, is
mverted and has a 1-in. flat washer under
the head. This pin prevents uphift on the toe
of the bolster a5 sheets are loaded against

it. The pins are height adpstable, so they




engage both the holes and the lips of the
track. Adjust the pins so they fit snugly in
the tracks. Then carefully lean sheets agamst
the bolsters o make sure they'll hold. You
don’t want a stack of sheets o crash against
your legs later.

The cutoff racks Because | have a nice
high ceiling, 1 made a rack above the plat-
form for vanous-sized cutofs. The over-
head rack s divided into three secuons. The
left section holds 12-mn-wide pieces, the
center 18-m.-wide pieces, and the right
24-in,-wade cutofls, 1 located the boltom
edge of the rack 62 n. above the platform
to allow for 5-fr.—wide sheets and metric-
sized plywood on the platform. The rack is
attached to a ledger bolred o the wall. To
the right of my platform is a storage rack
thar | use for wide cutoffs and long rip-
pings. | cam also use this area to store full
panels verncally.

The roll-out assembly tables The space
underneath the platform was the perfect
place for storage-drawer units that also
serve as cabinet-assembly tables. The two
units are on wheels. They can be joined
together o make one large surface, and
when both tables are rolled under the plat-
form, four drawers face out (see the photos
at right). [ keep fasteners and hardware in
these, When 1 pull the tables ont, there are
plastic crates in the back where 1 store
power tools. The crates slide out on pull-
out shelves.

SKIP LAUDERBALUGH is & sales representative for
Elum Hardware and a college woodworking nstructor
His shop is in Costa Mesa, California,

DRAWERS MAKE USE OF FLODR SPACE. A two-part
assembly table rolls under the plathorm when nol
in use. Aligned by biscuils and clamped logelher,
the table has slide-out bins in bach.
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Paint-Grade

Ca.binets_

BY LARS MIKKELSEN
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: ost of us who work in woed
love its color, grain, and texture,
and we usually build to show

off these characteristics. So when a client
called and asked me to make a built-in
stereo and display cabinet that had to be
painted high-gloss white, | hesitated a litdle,
But when 1 saw his house and the room the
cabinet was to go in, it was obvious to me
that paint was what this job called for. It is a
modern house, sparsely furmished, with
light-filled rooms defined by strong geo-
metric forms. It was an excellent seting for
a built-in cabinet that blends architectural
and furniture detailing, and 2 good place for
paint. Once 1 had accepted the logic of a
paint finish, and also had accepred the job,
every subsequent move 1 made was affecred
by the choice of finish—from decorative
and structural decisions through selection

of the materials to construction and sanding,.

Planning for Paint

There are all grades of paint finishes, and s
important to have a dear idea of what you
are aiming for before you begin. | talked
with the client at length about the level to
which the painting should be done. We
wanted something well above the average
wall-and-trim job, but taking it to the level
of a grand prano would have made the cost

of the prep work and the painting prohibi-
tive. So we agreed to try for something in
between: A bit of grain texmre might show
under careful inspection, but the overall im
pression should be clean and unllepushed.
With an understanding of what we both
expected, | was ready to begin.

When designing for a clear finish, the
color and grain of the wood are often the
central point. A big, flat panel can be spec-
tacular if the gram s right, and curved
grain along a focal axis can pull a prece
together and make an otherwise very plan
design a thing of beauty, All this i lost
when you paint. What you gain in return 15
beautiful clean shadow lines. undisturbed by
gram patternn and texture. Pant emphasizes
the volume of intersecang planes, and |
took advantage of this m the design of the
cabinet, The piece was to be built mito an
alcove formed by a series of sharp-edged,
squared-off arches that sepped oul mto the
room. | adapted this step pattern for the
cabinet’s detailing, echoing and altering the
step motif, playing off it wathout exactly
reproducing it. | would have designed
differenty for a clear finish because the dis-
tinctive geometric patterns and proportions
I sertled on would have seemed clutrered

and confused had they not been painted.
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I try to design built-in furmture that
looks truly buile-mn. like the beautiful buf-
fets so often found n Victorian houses.
Thinking of trim as an important design
element contributes greatly to the integrated
look that | always seek. It's easy, when
designing built-in cabinets, especially painted
ones, to fall nto the wap of making mis-
placed kitchen cabinets. | try my best to
avord this by developing detailing that wall

give the piece a look of permanence, of
belonging where it stands.

Because the piece wis to be fairly big, |
broke it dovwn wnto four components that
could be easily ransported and assembled
on site. | used a rased frame detal all
around and between the major compo-
nents. | applied these trim strips when the
cabinets were set in place. This not only
covered seams and edges but underscored
the visual theme of the cabner.

PICKING PAINT AS A FURNITURE
FIMISH IS NOT JUST & MATTER OF
SHUFFLING COLOR SWATCHES.
As Lars Mikkelsen discovered
whan he built these cabinets,
painted work requires design
decisions, materials, and
preparation different from
dearfinished work.
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Drawer Detail

| How to Piek Your Painter

Paint break

o prequalify a painter for a difficult finishing job, | would recom-

mend asking to see what he considers his finest work. I'd also esk
him to explain in detail just how the finish will be achieved. I'd have him
pre-finish ene door panel using the materials and finish specified for the
job, The client would approve that sample for color, gloss, smoothness
of finish, and durability, and then it would be used as a job standard. |
havadmnwh:thadoﬂiswmhesi:mmwantadﬂ.u -
when the client was unfamiliar with my work. . - s g

DAVE HUGHES is & profassional finisher in Los Osos, California.

\)#

To take advantage of the strong shadow Sl drawer
. sides ano heft
lines, I made all the doors and drawers anfnished.

inset—{lush with the surrounding surface—
Back of drwer fronts mbbeted

1o provicde unintermupted ndgo for trunpition
frem paint to mw wood,

and free of exterior hardware, With insct
doors and drawers, an even gap is always
important, but when a black gap line i
contrasted with white paint, small discrep-

ancies become obviows to even the un- it by running a rabbet around the inside
trained eye. And | was making the tolerances edgge of the drawer front, establishing a
small, so | needed hardware with fine clean, pnmterrupted line for the panter to
adjustment. 1 wanted concealed European tape off, as shown in the drawing above.

hinges for the doors and chose Grass® 1006

hinges on 20mm mounting plates. | picked Materials to Fit the Finish

the 1006 because it's relatively small; I was The materials | chose for this job were
advised, though, that it won't work with determined largely by their paintabiliy. |
inset doors that are any thicker than ¥ in. needed something without open pores or

The doors are held closed and sprung open  great differences between hard and soft
with Hafele™ touch-latches. For the grain because such differences would tele-
drawers, | used Accuride full-extension slides  graph through pant. 1 ended up choosing
and 1041 Flexa-Touch pushers. I purchased  poplar for the solid wood and shop birch
myy hardware from Capatol Hardware® (sce plywood. Both are relatively inexpensive,

Sources on p 57). mill well and require punimal preparation
I wanted the doors painted on both for panting. Other choices for solid wood
sides, but for the drawers, | wanted only the  could be maple, birch, or alder. The mamn
fronts painted, leaving the solid-maple reason | chose poplar over the others was
drawer boxes unfinished. This posed the the case with which it can be milled. For
problem of where to make the transition sheer goods, medium-density fiberboard 1s
from painted surface to raw wood. [ solved a possible choice; it paints nicely but 1
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Speaker-Cabinet Door

Solid poplar, with subdued, sven
grain, machines and serds sasily

NAIL IN THE PAIL. The author shoots brads through

extremely heavy to haul around and, there-
fore, easy to damage.

Stereo speakers were to be housed
behind the top doors on either side and
the center door below. | made open-grid
panels for those doors and covered them
on the mside with sheets of metal speaker
mesh (available from better stereo outlets).
The mesh was painted to the same color as
the cabinet and was easy to cut and install

with small screws,

Joint Selection

Both the finish and the siting of the cabinet
were factors in my selecnon of biscuits for
is major jomery. Using biscuits alone on 2
freestanding piece that conld take a lot of
abuse over the years might not be a good
udea; but once a built-in is in place and
attached to the walls, there 15 not much
stress on the joints. So | felt this techmque
would be amply strong. Because the sides of
the cabinet would be hidden when it was

with mos! jowd linoes on
the nside of tha door

put in place, 1 used screws to draw the

Jonts together whale the glue set. | lipped

all the plywood with %-in. by 1%-in. strips
of solid poplar that I biscuited, glued, and
naled on. It saves 2 lot of time to nail the
wood on rather than clampang it, and the
spackled nail holes disappear under the
paint, | abo find that with nailing, | can
locate the lipping exactly, bur with clanps,
the strips are a bit more difficult to contol.

Though the carcase of a built-in does
not take much abuse and you can use some
shortcuts in its construction, this is not true
for the doors and drawers. They need to be
made with the same strength and care as for
any freestanding piece. | made the drawer
sides of solid wood, and then 1 joined them
to the fronts with shiding dovetails.

I jomed the stiles and raiks of the doors
with loose tenons. The mortises for these
tenons | can cot with great precision on my

FAINT-GRADE CABINETS

the frame of the door to keep it from shrinking The gnd frame
away from the panel, which could crack the paint / dsm:ﬂ:m when the
and expose unfinished wood. N Hatf-lap joints amo cut
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[§, skany painter familiar with high-
. . quality finishes and he or she will
tell you that furniture-grade paint fin-
ishes are far more demanding than natu-
ral wood finishes. The simple reason &
that the opaque surface of the paint
highlights any defects or imegularities in
grain and texture. Surfaces must be
sanded, caulked, puttied, and re-
sanded several times, and still some
rubbing out and polishing may be re-
quired to achieve satisfactory results.
The desper the color and higher the
gloss, the more demanding the process.
With so many varables to be controlled,
a patient, methodical approach is es-
sential in applying opaque finishes,

Now, try to achieve that flawless
finish inside a chent's home, with kids,
dogs, and neighbors dropping by for a
look...to be candid, | didn't have too
much enthusiasm lor attempting the on-
site finishing of Lars Mikkelsen's cabi-
nets until | saw them for myself. They
posed a real challenge, both technically
and logistically, and that is what got me
involved.

Prep the Work

On any on-site job, you have to take
particular care to cover and to mask off
all adjacent surfaces and any parts and
hardware that won't be peinted. The
tape | use is Longmask by IMX, & fine-
creped blue tape with high tack that
leaves no residue. | ub it down with a
fingemail, and it provides an excellent
edge seal, allowing no paint to creep
undemeath. With ol -based finishes, the
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tape can be pulled up when the paint is
dry, With latex, which has greater bridg-
ing capacity, | score a fine along a
straight edge with a razor blade before
removing the tape.

Good bghting is also critical for a top-
quality paint job. Natural hght is always
best, but when | do use lamps, | place
them far from the work to minimize glare,

The cabinets on Lars' job were
already sanded quite smooth when |
began work on them, but | always count
on a certain added amount of time for re-
sanding, puttying, and caulking becausa
you can't really see the surface in detail
urtil that first coat goes on. | have found
it is best to fill all you can easily see;
then apply a first coat of primer, and re-
pair any small areas you have missed.
The essential thing is to catch all of
thase before entering into the final-coats
phase. This careful, methodical filling
and sanding is where the patience factor
really tells. For a fine finish, you must
spend a certain amount of time just look:
ing at every piece.

Lars had removed the doors, and |
fitted each one with two small finish nails
in the top and bottom edges (as shown
in the drawing on the facing page) 1o
act as stands for spraying, handling, and
drying. Then | set up a makeshift booth
in the garage to spray the doors and

drawers.

Spray on Multiple Coats
The prmer | sprayed was Sherwin-
Williams® Hi-Build Lacquer Wood
Surfecer reduced about 35% with
medium- fast lacquer thinner. | used a

high-volume, low-pressure (HVLP) spray
unit, which, with its portability and re-
duced overspray, is particularly well-suted
to on-site work. | used the HVLP urit
with a Capspray® fine-finishing gun.

After spraying two coats of lacquer
wood surfacer, | lightly sanded all sur-
faces with 400-gnit wet-or-dry sand-
paper that | first broke in on the backs
of doors or bottoms of cabinets where
dry-fall overspray accumulates. | tum
the paper over and use the paper backing
to abrade the knife-edges of doors,
drawers, and trim to avoid burning
through the finish.

The third coat of primer was a final
fill-coat, not really sanded, but rubbed
with the back of sandpaper for smooth-
ness. Before every operation, | used a
static-free tack-rag and blew the sur-
faces off with the air ine on the spray
gun. | allowed four hours between coats
of primer because that's how long it took
to spray a coat on the case and all the
parts, But a lacquer undercoal is gener-
ally dry and ready to sand in 45 minutes
to an hour, depending on the weather.

| applied two finish coats of Ben-
jamin Moore lronClad® fast-dry industrial
enamel, which has superior leveling-out
charactenstics and fast set-up time. The
short tack time is critical when finishing
on-site to minimize dust settling onto the
finiah. | thunmed the enamel with about
30% xylol solvent and sprayed it al on-
fice settings between 0.006 and 0.008,
something less than half the opening you
would use to paint an ordinary wall.




|

Finish nails act as f?,!

stands and handles duning linmhing.

| altemated between vertical, hori-
zontal, and conical spray patterns as |
worked to suit the intricate detailing on
the cabinet doors, with the spray pres-
sure just high enough to atomize the
enamel. The Capspray gun enables me
to spray in a cone pattem about the di-
ameter of a pencil-it's practically an air-
brush at that setting—which worked
beautifully in the square decorative re-
cesses of this cabinet. For the doors and
frames, | switched to a 6-in. to B-in. hori-
zontal fan pattem,

A single coat was actually a two-step
process. On the doors, for instance, | laid
down a light tack-coal initially to cover
the surface, rotated and tack-coated the
back, and then flipped and rotated back
for a full flowing coat. This method allows
mme 10 see how the matenial is perorming
and adjust viscosity, spray pattern, pres-

sure, and fluid levels belore committing
to a full coat. i also lets me lay down
more matenal n one coat | sanded lightly
between coats of enamel with broken-in
B00-grit paper, wiped down with a tack
rag, and allowed 24 hours batween
coats. | applied a third coat to all the
doors and countertops.

When the final coat on the doors had
dried hard, | removed the nail stands,
puttied the holes, and touched them up
with two coats applied with an artist's
brush. This was the only brushwerk on
the job.

Final Repairs

and Sanding

After spraying the final coat, | took a few
days away from the job before retuming
to do a final inspection and any neces-
sary buffing out or touching up. The hia-
tus gave me some perspective and also
let the finish cure hard and reach its final
sheen. |f you do any small repaira before
the final sheen is reached, you may find
they stand out later, looking either too
glossy or too dull. | repair tiny blemishes
by rubbing out with rottenstone or
#00000 steel wool or buffing with alco-
hal and a tightly woven catton cloth, A
slow, hard rub with a coarser abrasive
will give a matte finish while a fast, light
stroke with a finer grit will yield a glossy
one. By carefully adjusting the amount of
pressure and the type of polishing com-
pound, feathering out any touch-up areas
and matching the sheen to the surround-
ing surlace, you can approach a show-
room finish with an or-site application.
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mortise fixture. The solid doors have a 4-n.
birch-plywood panel sitting in a groove. It
is important that this panel never move in
the grrmw_*, and rhu!. EXPOse me;lmtt:{.l
wood, so 1 nailed it n with a few brads, as
shown in the photo on p. 53. The steps in
these doors are strips of solid poplar ¥ in.
wide by X in. thick, half-lapped and glued
in place. The open grids for the speaker
cabinets are made with ¥-in.-wide by
¥-in.-thick pieces of solid poplar, half-
lapped at every joint, as shown in the
drawing on p. 53. Had these doors been left
clear, | probably would have mortised the
end of each crosspiece of the gnid into the
stiles and rails. But because no grain would
show, | made the grd as an independent
unit with 2 frame of its own, with all half
laps, and then glued vp the stiles and rails

around it.

Paint Prep

It would be hard to find someone who
really loves filling and sanding, but the job
can be made easier and less tedious by
doing as much as possible as you build, For
many parts, its much simpler and quicker
to do the prep work before assembly. | care-
fully filled and sanded the plywood panels
in the solid doors before glue-up, On all
the pieces of lipped plywood for the car-
case, | sanded the wood flush to the ply
wood with a belt sander thar § slowed
down with an electronic speed control.
The slow speed makes this operation much
casier and safer. Next, | inspected all the
pieces carefully and then filled and sanded
any little cracks or dings that might show
up later. Remember that paint really mag
nifies these blemishes.

When the carcases were asembled, 1
applied whate latex caulk o all che many
corners whether 1 could see a seam or not.
I used spackle for any joint or surface that
would be sanded. All this filling must be
done carcfully because even a harline crack

will show horribly once the paint s on. To

EVEN WITH END GRAIN, IT'S BEST TO SCRAPE OFF
MOST OF THE SPACKLE, f necessary, apply a sec:
ond Hime rather than build up a thick layer. Do a
|last round of filling when the plece has been
primed. The layer of finish will hightight any
imperfections.

achieve clear, erisp lines and joints, it is
important to press caulk into the cracks
but immediarely remove all excess, leaving
interior corners square rather than forming
a little cove of caulk. To do chis, [ lad down
as small a bead of caulk as possible. Then |
used a purry knife that | had filed down so
that it came to a knife edge and its corners
were sharp and square. | probably removed
95% or more of the caulk chat 1 apphied. [
don’t worry about small smears of caulk or
glue, but all protrusions should be removed.
After gluing up the doors, | caulked all
around the groove and panel jomt, cleaning
it up with my putty knife. I filled the seams
between the grid pieces with spackle, as
shown in the photo on the facing page
When there a long ran to fill, it's easier to
lay down a bead of caulk, but in tight spaces
like the grids, caulk will make a mess. It is
important to work methodically ar this, so
as not to miss any of the htle seams. Then |
took all the doors to be thickness-sanded.
Some cabinet shops offer this service, and

it 15 very worthwhile. It saves time while




doing a superior job, keeping everything
wonderfully flat, resulting in a beautiful,
clean reflection of light when painted.

At thas point, all parts had been niade,
filled, and sanded, and all 1 needed to do in
the shop was to fit the doors and drawers in
their openmngs. Before fitting anything, |
asserubled the four individual carcases,
screwing them together and shimming
them as needed to get everything straight,
flat, and square. 1 glued my shims in place
so that they would stay on one of the car-
cases, Thar way, when | later assembled the
carcases on site, | was sure to get them ex-
actly the way they were when 1 fitted the
doors and drawers, saving 2 lot of frustra-
ton and awkward planing. 1 then sanded
everything down to 180 grit with my
random-orbit sander and broke all sharp
edges by hand-sanding, creating a small
roundover. A roundover always looks nice,
but when panting, it s absolutely essential
because paint will not adhere to sharp
edges and a dark hine will appear.

FILL EVERY CORNER, WHETHER YOU CAN SEE A
SEAM OR NOT For long runs, caulk is best, but in
tight quarters, like the door panel grids, the author
uses spackle because it's less messy. With a
freshiy filed putty knife, he removes 95% of the
fisler he lays down,

Installation

MNow the moment of truth. No matter how
many times | have done installation, it is
stll stressful unal everything is in place.
This time everything went smoothly, and
the major components were guic kly set and
screwed together. | then shifted the unir
around a bit i the wall opening to get all
side margins as even as possible. | removed
all doors, driwers, and hardware, numbering
all the hmges so that | could put them back
where they came from. This makes re-
mstallation much faster because almose no
finc-tuning 1s needed. | left the drawer
guides in place and then covered them

with tape.

Though this 15 the point when | hand a
Job off to the painter, | always make certain
to return when the piece has been primed.
With the first coat on, previously unnoticed
flaws can readily be seen, and it is the last
chance to repair them without having to
repamt everything. In this case, there was
nothing for me to do at the priming stage
because the painter had slready done any
filling that was needed, | always insist on re-
hanging the doors and hardware myself:
This 15 not a painter’s job, and he or she
cannot be expected to do it so that the
doors fit properly.

The Payoff

Finally, everything was done, and [ could
see the piece the way | had imagined it
while doing the design. | was hoping my
client would be as happy as I was. I got a
clue when T returned for my check and
found the furniture rearranged. Before, it
had been facing the fireplace, and now ir all
faced the cabiner,

LARS MIKKELSEN is a professional cabinetmaker
bwing in Santa Margarita, Califomia.

Capitol Hardware
1519 Riversida Ave.
Paso Robles, Calif,
93446
805-238-7669
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Solid-Wood Edging

~ for Plywood

quickly assembled, and relatively

BY STEVEN COOK Pl}-wnod cabinets are great: StrOng,

A LIGHTLY BOWED CAUL, teced
with fait, needs only a lTew
diamps to apply even pressure
on plywood edging.

light. But what do you do with all
those raw edges? Veneer tape is certainly the
easiest way to cover an edge, but I've found
that sooner or later the tape chips and frays.
An edge made of X-in.sq. stock stays put,
but it looks clunky, especially around a cab-
inet door. | experimented with a number of

B WORKING WITH PLYWOOD

ways of concealing plywood edges before
ﬁlldiﬂl:, one [ liked.

I now use %-in.-thick edging and gle
it to the plywood before the cabinets are
assembled. The look 15 clean and sophist-
cated, and the quality of the finished prod-
uct is obvious. It’s sold many jobs for me.

The secret to using such thin edgng
successfully is in the clamping, The glueline
must be even and free of gaps. Rather than
using heavy cauls held flat with many
clamps, | use light bowed cauls faced with
dense felt. A clanp on each end of the panel
is all 1 need because flattenmg the bow
presses the felt face against the edging from
end to end of the panel. | get a clean, even

FINISH THE EDGES OF A DOOR WITH A ¥-IN
ROUNDOVER BIT. Run the sides by the top and
bottom to cover the end grain.




glueline with a minmmum of rouble (see
the photo at lett on the facing page).

In my shop, I have four cauls 3 fi. long,
four 17 ft. long, and two 8 ft. long. This is
ample for gluing up the edging on an aver
age kitchen-cabiner job. The cauls are
handy for all kinds of clamping operations;
I find myself reaching for them often.

Make Cauls from
Bowed Stock or Laminations

All T need w make 2 bowed caul s stock
thats about 1 . sy, and hightly bowed, A
curve of about ¥ in. over 3 fi. works fine. A
kttle miore than that 1s fine, but if the curve
is much less, the caul will not exert enough
pressure for an even gluchne,

I use stock that’s oo warped for anything
clse—like offcuts I get from straghtening
bowed edges or pieces that take up a curve
after being sawn. I [ have no warped lumber,
then 1 lanninate four ¥, Liyers of serap to
make cauls. | ghie np the strips over a form
with yellow glue to create a curve.

I can’t find any functional difference
between these two knds of cauls, but trying
o cut the cauls out of straght stock on
bandsaw sn't a good idea. It’s difficulr o
saw 2 curve without creating bumps and
hollows, Uneven spots in the face of the
caul will prevent it from being held tghtly
aganst the edging all along its length. So a
sawn caul requires a lot of extra planing and
sanding. By using planed laiminates bent
around a simple form, | can get a perfectly
fair curve that reguires no additional
smoothing.

The dense felt [ glue to the cauls 15
something | use in piano repair. It’s called
back-rail cloth, and it pads the rails that
piano keys sit on while at rest, The felt 15
about ¥ in_ thick and is sold i rolls 1 in.
wide by 52 in. long. | buy it from Pacific
Piano Supply. A roll costs $7, and Pacific
Piano has a $25 minimum, (Also, a piano
tuner probably has some felt and may be
willing to sell a few feet) 1 glue the felr to

the convex side of the caul with yellow
glue. When the caul 15 dry, I clamp i, felt
side down, on a scrap of plywood and
trim the excess felt with a razor blade or

X-Acwo® knife,

Apply and Trim the Edging

| apply edging to plywood before the
cabinet boxes are assembled. For an average-
sized kitchen, I figure on 20 bd. ft. of wood
for H-in.-thick strips. I usually make the

edging from the same species of wood as

the caluners, bt 1 have used Contristing

IF THE EDGING IS % I, WIDER
THAMN THE PLYWGOGOD, then the
alignment I not crudlal. You can
trim the overhang later.

FINGER PULLS ARE DEEPER
THAN STANDARD EDGING, 80
make the bottom edging thidk
encugh to accommodate them.

SOUD-'WOOD EDGING FOR PLYWOOD BS




I Sources

Pacific Piano Supply
16163 Leadwell

Van Nuys, CA 81406
B18-779-1586

RUMN THE ROUTER 1M A CLIMB CUT (Trom right bo
keft) to prevent tearout. It leaves a rough edge, so
follow with a biodk plane.

colors on occasion. Maple and walnut, for
mstance, look great together.

I dimension my edging stock so that it
overhangs the plywood by K in. on each
edge. Having the edging wider makes it
easy to cover the plywood edge without
having to worry about careful aligmment
during clamping (sce the top photo on
P 59).

[ run the stock through the tablesaw,
cutting the strips thicker than I need. Then
I take them down to X . with a planer,
cutting both sides to get clean, parallel-
sicled strips. | always use yellow glue for
edging smply because its easy to use and
holds up well. If the caul is long, | put a
clamp in the middle to hold it and then
one on each end. Twenty minutes 1 all the
job needs—just long enough for the glue
to tack. | get into a nice thythm—gluing,
climping, unclamping, and on to the next.
It's 4 good time to listen to music.

80 WwWORKING WITH PLYWOOD

The glue can continue WO cure un-
clamped; just be sure to wait several hours
before trimming the edges flush. For that, |
use a router with a flush-rimming bit (see
the photo at left). If you run the router in
the usual way—from left to nght as you
face the panel—the edge might tear our,
possibly to a point below the edye of the
plywood. To prevent this, [ run the router
the “wrong way™ 1 what’s known as a
cliimb cut.

Climb curting can be risky, but by using
a bit with a bearing and by keeping the
overhang to less than ¥ in., 1t's easy to keep
the router under conmol, A chmb cut tends
to be a little rougher than a push cut, bur a
light pass with a handplane wall leave the
joint absolutely flush (you can do all the
trimmnng with a plane, if you like). Then |
trim the ends to length with 2 fine-toothed
Japanese saw and a file.

Try a Roundover Bit
for Doors

 like the look of thin edging on a door
when it has been finshed wath a Xi-in.-
rachus roundover bit (see the photo ar vighe
on p. 58). Domng thes hides the glueline and
makes it casier to hang the door because
the rounded line 15 visually more forgiving.
If a hinge has to be pulled out to true up a
warped door, your eye isn't drawn to the
slight unevenness You can chamfer the
edge right up to the glueline, but that cre-
ates a hard shadow that tends to deaw the
eye to any place shghtly out of parallel

Finger pulls can be routed mto the door
edge very easily Simply plan ahead by mak-
mg the edging deep enough to accommo
date the cove bit you'll use for the detul
(see the bottom photo on p. 5Y).

STEVEN COOK is an imstrumeant- and cabinetmalker
who hes been making his living et woodworking for
more than 25 years.




Dressing Up Plywood
Cabinets with Face Frames

ne of the first face frames | bult

was a nightmare at every step. It

was a maple behemoth, more than
11 fi, ]uug, for a row of cabinets 1 had buale
at the job site. When 1 glued up the frame
in my shop, the dowel joints would ot
line up untal 1 farly beat them together. 1
apphed the finished frame on site ust as 2
thunderstorm blew m_ I spread white glue
on the back of the frame and used two

hands, two knees, and my forehead o hold

it mn place. A lightning bolt took out the
power at about the third nail. As 1 set the
frame by kerosene lamp, | decided face

framies must be the IJ.!:\IIL‘\Ejuh tvented.,

I have made plenty of face frames since
then, and they don't seem nearly as difficult
anymore, | now make themn with mortise
and-tenon joints and attach them o carcases
with biscuits or with counterbored and

plugged screws.

BY JOSEPH BEALS

FACE FRAMES COMPLETE A
CABIMET. The author fits a face
frame to a plywood carcase,
giving the cabinet the appoar-
ance of solid-wood fumiture.




How a face frame s made 1 no more
mnportant than how it's designed. Face
frames should be a subtle element in the
composition of a cabinet. A face frame that
draws attention to itselfl through awkward
proportions or wild gram isn't domg its job.

And no matter how face frames are
muade, they all do the same thing A solid-
wood face frame provades a finished front
on case work that’s usnally made of some
manufactured material such as plywood or
fiberboard. The frame covers the maw edges
and provides a place to hang doors, fit
drawers, and attach tim. Face frames are
appropriate for a varicty of practical, buili-
i, and free-standing farniture.

Guidelines for
Designing Face Frames

Start with a basic width o 15 in, bor ras, sblon, and pawtibaons, and

vary it accondng to the ndes below,

Outside rails un unbrokien
over multiple carcases

Fadl (hortzontal) \\

-'I' —r—

\

i

Design Face Frames
Like Doors

Parts of a face frame are best put together as
il they were a conventional door frame:
Ourer stiles should run full heyght, with wop
and bottom rails let in between. Internal
partitions should follow the same pattern
(see the drawing below),

These rules serve well i most instances,
but they should be modified when a pair of
face frames are jomed end to end. The joint
between them will lobk best if the top and
bottom rails butt into each other. rather
than o side-by-side stiles. This will give
the illusion of a continuous frame, which
looks better,

Adhd % e o the top i il it'e in
the shadow ol the countanop,

()

Add ¥ in. to the outside stile to form a
COMHEF jonrt.

BES vorkinG Witk PLYWOOD

- T
- B
subtract ¥ in.
Keep the boltom mil at 2 bassc width

if it overhangs a toe space

Marmaory tip: Cabinet stles po up and down, like the hem
styles of women's dresses.




It’s inportant to vse straight-grained,
stable stock for face fraumes. Wild grain
should be avoided, even when the rail or
stile 1s fastened along its lengh, such as
along a cabmet bortom, It will draw the eye
to a pattern that probably has no symmetry
or other resolution. The frame should not
compete visually with the doors and drawers
it surrounds,

There are no best dimensions for the
vartous ranls, stiles, and partitions, just some
guidelines to keep them visually balanced. |1
mill rough 4/4 stock o "X in., but standard
A-in. stock s fine. The parts should be
nerther so wide as to appear dumsy nor so
narrow i to seem fragile. The proportions
of smaller parts such as drawer partitions
should be reduced to keep them from
looking oversized. For a face frame thac will
house Aush-mounted doors and drawers, |
find 1 in. to be the most satsfymg width
for ordmary stiles, and 1 derive other com-
penemnt dimensions froam 1,

Outnide stiles need to be wader at cor-
ners because they form a joint. To make
both appear 1 in. wade and maintain sym-
metry around the corner, one must be cut
down to | in. wide or less. Working with
such a marrow piece s not worth the effort,
especially if grooved for a panel. 1 widen
the front stile to 24 m. and make the side
stile 1Y in. wide. (For more on how to get
around a comer, see the drawing at right.)

You Have Several
Assembly Choices

There are at least four ways to make a face
frame: wath dowels, biscuits, pocket screws,
or miore madittonal mortise-and-tenon
Jeinery. Your choice wall probably depend
on what ook you have on hand and which
method you have expenence with. For me,
the best approach is the old-fashioned
way—the mortise and tenon—even if it
takes a lirdde longer and is a little more
complicated (see the adebar on pp. 64-63).

Mortise-and-tenon joints are strong,
very reliable, and esily made. They give
positive, foolproof alignment of parts. To
cut mortises, 1 use a small slor mortsing
machine You could use a router, which is
also very fast and accurate.

I make the mortises about ¥ in, deep
and about X, m. wade, I not necesary to
make them deeper because a face frame is
not subject 1w parncularly severe loadmg,
They should be easy to put together but
without too much play (see the sidebar on
pp. 66-67).

When all the joints have been cut, |
dry-fit the face frame and compare it to
measurements on my drawings and the car-
case. It helps to mmagine the finished cabi-
net and overlay that mental picture on the
[ace frame, 1n case something brutally obwi-
ous has slipped through the design process.
If all 1s well, I glue 1t topether.

I brush yellow glue in the mortises and
on the tenons and fit the frame together
across sawhorses. 1 clamp across all joints
with just enough pressure to bring the
tenon shoulders home tight, checking
once again to make sure the joints are flat.
Adjustments can be made by shifiing a
clamp or moving it to the opposite side.
However, unlike a door, a face frame does
not need to be perfectly flat. Because it's
relatively thin, the frame will be faurly lm-
ber and will be drawn flat when fitted to
the carcase. | also check each joint for
square and lateral aligmment, adjusting them
with a hammer and block if necessary.

| measure diagonals to check the face
frame for square.This is erucial but easy to
forget. To square a shghtly racked face fraume,
I skew each clamp slightly. If that doesn't
work, | add a clamip across the long diago-
nal to pull it into place. Despite every care,
the square of the door and drawer openings
on a complex face frame may not agree
with the overall squareness of the frame.
When this happens, [ split the difierence.

Turning a Corner

An senn bom the top, lace
frames can be poined at &
cabwel comes in several ways

Whan using a plan
buitt jaint, waden onn
stile and namow its
rruhis b make the
comer look even.

=

A baad on the
mside odge of one
stibe hides the pomt.

o

Pulting the bead on
the enrmir of the
rarme soltons an

otherwise sharp

Chamienng
is anothor
wity o solften
an edon

DRESSING UP PLYWOOD GABIMNETS WITH FACGE FRAMES 63
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Attach Face Frame to Carcases face frame to carcases after they've been set

Whenever possible, | attach the face frame in place is nuy Last “lmf"" though there are
in my shop because all my tools are nearby, circumstances when it the best method.
- B A > o L ¥

and clamping a frame to a cabinet s much " N;’ g wi.wn: g CI:’LHP a:_acht;g
. ; ¢ frames, the § e most anding -
easier when the cabinet can be parked on a ET " thl ingl : E'T %5 &
. : ail 1 keeping the coige e hottorm

couple of sawhorses. Araching them on site tail i keeping the ‘_"P - ol W
s an option if the carcases and frames are rail Aush with the insde of the cabiner
too big to carry as a single unit. Attaching a bottom. (One exception is when the cabi-

¥ ace-frame joints don'l need to
lﬂ be particularly strong, but they
should go together easily and be
simple to align. Mortise-and-tenon
joinery is traditional, but face frames
can also be assembled wath dowels,
biscuits, or pocket screws.

Dowieels

PROS: Doweled face frames am easy o lay out becauss
you don't nesd o figure in tenon lengths

CONS: To prevent frame pieces from rotaling. each
joint raquires two dowals, which can be difficult to
align accurately. Once drilled, dowsl holes can't be
adjusted to companaile for even the Rrslest
aligrment mistakes duning assombly. Il used with
yellow glue, doweled joints must be pressed Bight
at ane go: a lapse of a minute or less will let a
dowal seize with the joint open.

Biscuiis
PROS: Biscuil joints are the fastest and sasest joint to
make. They ahgn quickly and positively.

CONS: Keets for the smallest standard-sized biscuit will
bresah throwgh and show an odges of stock namower
than 2% in. B & moking catil will be ndded to the
nsicle of the faoe frme, bisouts may be tho most
eonvenient pinery chosce.

Poclet screws

PROS: Pocket screws on the back of the frame
rmatkn & fast and simpbn joant

CONS: Joints are difficult 1o align partectly fal and
can't be adysted in any prachical manner dumng
assembly without pulling out screws. A dedscated jig
& neaded lo dnll scraw holes




net bottom becomes a door stop.) The ve-

neers on most cabinet-grade plywoods are

think 1t a sign of sloppy work when it not

flish, but others may not be so obsesed.

very thin and will not withstand much

Shop installation with biscuits and
clamps When | attach face framnes in the

shop, | use biscuits almost exclusively. The

planing or sanding. The top edge of the
bottom rail must, therefore, be fastened
dead Aush or a fraction proud to permit i ) :
: i biscuit jomnt is strong, accurate, and doesn't
finishing to a smooth joine. ' his joine has : !

: show. Also, biscuits are mvaluable along the
always been particularly important 1o me. 1 !

bottom rail, which demands sccurate

V's often easier to apply lace frames while cabinets
are still in the shop, but very large or long cabinets
are a different story. When a number of smaller cabinet
Components are put together on a job site, they can be

can ba attached to the cabinets with screws or nails.

PROS: Plugoed sciews are usehd when clamping
& bescust joint is not an option. They are the expuial
of bescuits for strength and overall conveniencas
and can ba used with biscuils lor better aligrment
Usa 1%in. black drpwall sorews throwgh a 1%ein

thick taee frama. They grip well in Pywood and do not
J/ requea pibot hele.

f_',,f CONS: The plugs show if the cabinet i fnished bright
(i

PROS: The oldest and simplest method is ghue and nais
aspacially for painted work. Mail holes are small and czn
% be filled easily.

| CONS: Nails will sometimes wander sidawaye in 2

| plywood edga, shifting the face frame. Oocasionally,
| @ ronll will spht the phwood or pop out of & cabinet

| pida Mailed lrames are difficult io algn axactly
without bescuits,

joined with a common face frame. In that situation, frames




positioning. However. it's foolish to trust
the biscuit to align everything perfectly
because there can be some occasional |'|J:1}'
in the dots. Even with biscuits, you should
expect to make adjustments.

In some materials, such as mediim-
density fiberboard, biscuits may be the only
practical attachment because screws hold
poorly in the edge and rend to sphit the
material. Although biscuits allow me to
eliminate screws entirely, the dsadvantage 1
that 1 need to use clamps. Clamps tie up the
carcase for at least an hour, and they always
get in the way of cleaming off glue that

squeezes out of the jonts.

dors on the table saw
without changing the
blade height.

damps.

pressure.

USE MORTISE-AND-TENON
JOINERY for a strong, eas-

ity aligned joint. To save
time, cut tha tenon shoul=

BEFORE GLUE-UF, dry-fit
the whole frame. This en-
sures all pleces will go to-
gether smoothly when
coping with glue that sels
quickly and an armioad of

SAWHORSES MAKE CLAMP-
ING UP EASY. They'll let you
fit damps on both sides of
the frame for even damping

On-site installation with plugged
screws For a very long run of cabinets, on-
site installation of face frames has some
benehits. Long runs of cabinets look better
when united with a single face frame, but
attaching them all m the shop and moving
them to the site later s nnpractical. Multi-
ple cabmets should be set in place individu
ally, then fastened together to ensure they're
square, plumb, and aligned.

Shop installation of face frames 1s con-
venient because the cabimets can he on
their backs, which gives full access for
clamping. On site, after the cabinets are st

against the walls, clamping access disappears.




In this apphcation, counterbored, plugged
screws are hard to mach for strength and
onverall comvenience. Once they're in, the
attachment 15 done. Screws grip well in ply-
wood and do not require a pilot hole in the
E"'F'}"‘-‘-'( ||.'ll1 I.'I:!.F:I.'.

Ty hede the serews, I use plugs cut from
the same stock as the face frame, For bright
finished work, I try to match gran pattern
and color as well, After the !-'.]Uf s 165, I
strike off most of the excess plug with a
chisel and watch how the grain runs. 1f the
gramn runs down mto the plug, some of the

plug can pop off below the surfice, leaving

i ey Bt
THT SEE M

e f :

s Nalpats
i e e S S NS e

OMLY PERFECT RECTANGLES
HAVE EQUAL DIAGONALS,
The author compares diag-
onals to make sure the face
frame is square. Angling
the damps corrects minor
probloms.

a tedhous repair job. To avoid i, 1 finish pas
ing off the plug from the other direcuon
Mugged holes vanish under paint, but
even with careful gram and color matching,
that little circle 1s abways visible under a
bright fmish, This isn't necessar tly offensive,
but it requires that serew holes be carefully
and symmetrically aligned. I find that there
15 somethmg pleasing about a thoughtful,
geemetnic pattern of plugs along the edges

of a Ince e

JOSEPH BEALS = & custom woodworker in Marsh-
hiedd, Massachysetts

BISCUITS ARE BEST. Al
though strong, biscuils
can ba difficult to align
when the face Irame
hangs over the edge of
the cabinet. Instead of
resetting the fence on his
biscuit joiner, the author
uses a spacer block the
thickness of the over-
hang to align the tool.

CLAMP-UP IS A CINCH with
the carcase on its back. Face

frames attached with bis- Aok
cults need to be clamped. V! ‘rl“'l"‘h"'#
Sawhorses mako It casy o M‘J'A
reach all the edges of the i T

carcase and face frame.

PR LT e p
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Fine Furniture
_from Plywood

BY
MARK EDMUNDSON

Selecting
Sheet Goods

box look.

INCORPORATING CUSTOM
THICKNESSES, matched grain and
seams, and solid-wood detalls will help
shopmade furniture beat the plywood

S0ME OF THE FINEST LOGS ond up as

Wmhhﬂhlﬂinmm

MEnlﬂbmmwwdsinl

variety of common spedies, fealuring

mmmmmdm
- WD venpors.

"W J oodworkers can choose from a
wide selaction of hardwood ply-
wood. Whatever you want is likely to be
maﬂﬂ:lsm‘rmrtmmdalhrifynu
five in a city. And if your dealer doesn't
have it in stock, the dealer can order it
from a suppher. Most places cany a
pretty good selection of %-in.-thick hard-
wood plywood (another reason to use
my sandwich system rather than %-in.-
thick plywood). if you're forced to order
something sight unseen, iry to be as
specific as you can about your neads.
Most places will let you decling some-
thing if it's not up to your expectations.
You'll most likely have to make deci-
sions about veneer slice, core type, face
grade, and back grade. | put the highest
value on the veneer slice, which is the

manner in which the veneer has been
cut. The best choices for the exterior are
either a plain-sliced or quarter-sliced ve-
neer. Both of these are cut in a straight
line, duplicating the figure of sawn lum-
ber. Rotary slicing involves centering
the log in a lathe and tumning it against a
broad cutting knife. The grain pattem
does not match that typically found in
solid wood,

For a hardwood plywood core, | pre-
fer MDF because there's no chance of a
void being telegraphed onto the surface
veneers. The face grade will most iikely
be A if you've chosen plain- or quarter-
shced veneer. It's also helphul to know
that veneer-core plywood tends to run a
little under its stated size, usually by a




ne look at a stack of hardwood
O plywood and you know why there

are fewer and fewer nice planks in

a unit of lumber. The best logs are scooped
up by veneer mulls, ending up in kitchen
cabimets and mass-produced entertainment
centers. Wanting to rescue these attractive
panels, | had to find a way to turn them in-
to picces my chents would accept as custom
furmiture. The freestanding cabinet featured
here meorporates many of the techmiques
I've developed for overcoming the mherent
drawbacks of using plywood.

By lammatmg ¥-m.-thick panels around
a core of medinm-density fiberboard (MDF),
I create custom panels that are thicker than
the standard X in. This techmique abso allows
me to contrast the exterior wood with a
different interior species—in the cabinet

shown here | used cherry and maple. I ako
locate the veneer seams carefully to creare a
solid-wood effect. The solid legs. corner
posts, and door frames add to the furniture
feel. Other custom touches include the
raised-panel treatment on the plywoad
door paneks and the mitered edge-banding
on the top and bottom. The top also has a
raised Lip, or “pencil roll,” applied at the back
edge. An auractive dawer box, custom door
pulls, and nice hinges complete the piece.

Plywood Can Overcome
Its Deficiencies

While plywood presents a number of prob-
lems to the custom furniture maker, it also
offers the solutions. The hardwood ply-
wood at 3 lumber dealer s probably “A-1"
which refers to a grading system. On the A
sicle, you'll find very impressive veneers, all

Plair-shciod venesr plywood is n better choice,
The vencer it sliced as piainsawn kimber wolkd

Rotary-slicad vensar plywood locks the
bisiust ik mobd lumber. The vereer is poaled

Cunrtor-shend vensor leoks like qustes-
siwn lumber. Both are shoed paralisl o the

cff the parimeter of the log, producing a bies, ghving the appesrence of solid wood, It is growth sings. Chuarersawn cak phywood
wavy pattern thatl doesn't exst in solid often book-matched at its sears. with book-matched ray flecks has added
wWood. appeal

aoniftraral oo g, 7071
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It’s a shame

not to utilize the
wonderful vencers
that end up on

sheet goods.

Selecting

Sheet Goods

book-marched and ready for sanding. But
the other side (the “17 side) is usually unin-
spiring, consisting of veneers with sap and
from different logs or flicches. Even if you
put this side on the insde of a cabinet, it
«till detracts from the overall quality and
appel.

At some point | came up with the idea
of sandwiching ¥-in.-thick A-1 on both
sides of an MDF core. The idea allows me
to get rid of the mconsistent side and gives
me the freedom to choose an alternative
wood for the mterior of a cabmet, some-
thing 1 usually do when 1 cut my own
veneers. Also, the center core can be what-
ever thickness 1 want, further distancing a
piece from the plywood-box look. Last,
plywood is much easier to laminate onto a

substrate than thin veneer is.

Avoiding the %-in. edge thickness is
important on the top and bottom as well as
on the sides of a cabinet like this. I like the
top to be at least 110 thick. An even thicker
bottom gives a piece a sturdy and substan-
tial feel. In this case 1 wanted to use applied
feet, so the thicker bottom allowed more
purchase for the jomery. The core MDF 1s
i in. or thicker, and 1 often glue up the core
from thinner MDF plies, For the bottom of
this cabinet, 1 used one ¥-in.~thick ply and
one ¥%-in.-thick ply to achieve a ¥-in.-thick
core, an overall thickness of 14 .

Treat the plywood veneers as you would
solid wood. Use to your advantage the
grain orientation, the position of veneer
scans, the book-matches and the runs of

veneers from the sume flitch. For this cabmet
1 was able to line up the veneer scams on
the sides and top so that the grain appears

MDF- VS, VENEER-CORE PLYWOOD, Venoor
core tends to run a litle undersized, while
MDF core s usually right on.

dead on.

I make it a point to talk with a knowl-
edgeable sales clerk and view every-
thing the yard has 1o offer. You may find
a few nice alternatives ot BUTPISes.

light ¥ in., while MDF core is usually

gheets with veneers from Lhe same log,
or fitch. This run might be two o five
sheets long, If you ask politely, most
places will let you go through the stack to
find a run that suits your needs. if you're
looking at plain-shced veneer, it is likely
that the veneers will be quite wide. A
quarter-sliced stack will most likely con-
sist of narrower veneers. When consider-
ing which type of figure suils your piece,

consider also where the veneer joints will
end up. This means you need to know
your panel dimensions before you head
out to the lumber dealer. A best-case
scenario for a top panel might be a face-
gﬂnmmrﬂmhﬁﬂmm

As you leaf through a stack of ply- venpers are wide enough to cover the
wood, you'll notice that the sheets come entiire top, with the seam dead center.
in runs, that is, there will be several For the piece in this article, | used

E\atnpdirmminnmamq-guideh—
cause the sides were to be a bit nar-
rewer (due 1o the width of the comer
post). | was able to line up the book-
matched seam on the sides and the top.
A second choice would have been to
cover the top and the sides in four
veneers (two book-matches). When
neither of these is possibie, | try to find &
veneer that will cover the sides with one




o run up one side, across the top, and

First, Make the Sandwiches

If your shop is big enough, lay out the
sheets so that you can view them all at

down the other side.
Also essential to the furpiture look are

T posts— s case 1 in.s : N . _
the corner posts—in this case 1 in. square once. Examine each one and cirde with a

pencil anything thar looks like a defect. Pay
special attention to the ends, where the ve-

Make the side panels ¥ in. thick, leaving a
¥ shadow line on the outside and a flush

E 20 s mside. However, usime soli
surface on the mside. However, using solid neer seams are usually the worst. I try to

avoid using the last few mnches of a sheet.
Measure the vencer widths and record any
large changes that might fool you later, De-
termine whether the veneers run parallel to
the edges. Most likely they won't, so plain on
cutting them parallel before you crosscut.

posts with plywood panels creates a potential
problem on the inside of the cabinet. Be-
cause the post is wider than the panel, a
portion of it will be visible from mside,
interrupting the smooth look of the maple
mterior. To correct thas, | made the back
post 1 in. wade but only % m. thick and
glued it into a shallow rabbet, The edge-
banding on the back edge of the side panel
completed this faux post (see the detail
drawing on p. 76), allowmg me to dado the
back panel directly into the side panel for a

The next step is to cut the face sheets
and the cores. Because you'll be cutting
oversized, there's no need to worry about
tearout. | typically leave more on the length
than on the width because CrossCutting

small amounts produces the worst tearout,
scamless interior

book-match and hope that a suitable cut
will present itself for the top.

have found what | need, | ask for some
of the 4x8 sheets of cardboard used for

Plywood veneers may not be totally
consistent in width. It's usually a small
variation but something to watch out for
nonetheless. In deciding how many
sheets | need, | play it safe. An extra
sheet gives me more options when it
comes to laying out the cuts.

Hardwood plywood is one of the
more expensive items at the lumbernyard,
and most places try to take good care of
it, but dings and scratches are still pos-
sible. Commercial veneer is paper thin
and easy to sand through. A good rule
of thumb is if there is a scratch in it now,
there will be a scratch in it forever. So |
choose pieces carefully and then accept
minor dings as character traits. When |

shipping 1o protect the material for the
ricke home and when storing it at my shop.

When picking out the interior stock,
I'm not s particular. | bke to use a light
wood like maple. At all of the yards in
my area, %-in.-thick maple is available
only in rotary-sliced veneer, which
means there will be no seams to worry
about. Also, | take whichever core is
available because small voids won't be
noticed on the inside,

Some of the finest loge end up as
plywood veneers. Most hardwood ply-
wood dealers sell attractive sheet
goods in a variety of common species,
featuring rotary-sliced, book-matched,
and guarter-sliced veneers.

CUTTING A PLYWOOD SHEET. A second shaet of
plywood makes a servicoable edge guide for
rough-cutling large shoots,
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 Croate Custom Panéls

Build up thicknesses by gluing
ﬁ-in-ﬂﬁidtphmnn-dm
unhmMDFmTHstudﬂqun
puts the best faces of each sheet
mdiaﬁay.ﬂbwﬁﬂmw&nf:ﬁﬂer
Hlspecieﬁirﬁdemﬁmlﬁidﬂthe
mm.mummmm:a
greater than the standard % in. Thie
sandwk:l'-mnﬂwﬁdmyand
nwiﬂp‘ly-.-.'mﬁhﬂﬁn.-ﬂﬂ
panel I‘urthamPnnhacd:het

CLAMPING CAULS AEPLY EVEN PRESSURE
Edmundson’s sclup includos 4xd limbers on

& PREAD GLUE EVENLY. the bottom of this sandwich and 2x3 cauls

Make a spreader by

natching a thin piece of
wood or plastic, which melamine-coated pafﬁdahnﬂl'ﬂlhmm

will regulate thie amount
of adhesive et behind. couple of inhhhﬂlhammla
Dmmanuqﬂumm cloaranon for the damp hoads

glue, The pieces of blug
tape keop averything in
place during clamping.
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.ﬁﬂt‘r ‘!.':‘II.I"L'L' lll.\dr your 1_'rm_'n.iz:;1| Cuts
in the sheet goods and cores, they are ready
to be glued up. It's not as critical a proce
dure as it would be with thin veneers; the
thickness of the plywood adds stiffness to
the glue-up. | use a vacuum bag for clamp-
ing the phes, bue 've had excellent results
with clamps and sprung, or tapered, cauls,
too. Yellow glue is fine as the adhesive,
Afier the carcase panels have been glued
up, cut the sides to size, Wait to trim the top
and bottom panels unul you've glued the
sides to the corner posts and have taken a

t:lt'lﬂl measurement.

How to Avoid Tearout
While Cutting Plywood

Even if your sawblade = sharp, s difficult
to saw commercial plywood without
tearout. When veneer s shiced at the mull, it
comes off the blade i a curve. This pro-
duces many tiny little splits on one side but
leaves the other side smooth. If the veneers
arc book-matched, every other prece will
be reversed and have the checks. These
checked arcas are especnally prone to flaking
and tearout on the table saw, espeaally
when crosscutting.

Obviously, you want the important side
of the panel facing up. However, you'll soll
find that the checked portions of book-
matched veneers can flake off on the top.
Rasing the blade well above the work
minimizes this but greatly increases tearout
on the underside. Another problem spot is
the end of a crosscut. If the cut isn't backed
up, it can blow out. My solution to both
problems is to run a strip of blue painter’s
tape where the kerf will be. Tape both un.
der and on top of the plywood. After the
cut, carefully peel away the tape from the
sheet at a 90° angle. Of course, whenever
possible, make crosscuts first and ripping
cuts second to get rd of any blowout at the
back edge. It's worth practicing these cut-
ting Cips on scrap.

RIPPING CUTS TEND TO BE
CLEAN, but crosscuts are prone
to Wearout. Raise the blade wedl
above the shaat and put the
most important face up. Then
wrap bive tape across the bot-
tom and around the onds.

Thin Edge-Banding
Won't Be Noticed

Using the finished sides as a guide, measure
and cut the top and bottom paneks. After
they have been cut wo final size, apply the
edge-banding, T don't hike banding thicker
than ¥ in.; after that it stands out too much,
at least to my eye. I leave it about Y in.
wider than the panel thickness and trim it
flush after glue-up.

Attaching mitered edge-banding, espe
cially on long pieces, takes practice and a
little luck (see the sdebar on p- 74). Its dif-
ficult to line up the mitered ends exactly
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Case Top: A Lesson
in Edge-Banding

he edge-bandings on the top
T and bottom are mirered at their
front edges for 3 better-looking cor-
tier. But they're not mitered at the

back edges, which makes it much eas-
1er 1o apply the side edge-bandings.

Lasl, the sde sinps ane
mitered and dry-fitted,

then sppbed with the
backs lef long and

/' pees on the back. I's lef

/L S | (@) v e poncioh ocon

APPLY EDGE-RANDING, Edmundson usos
Bessey® K-Body clamps 1o hold everything
square, and MDF cauls to distribute the

pressure over the %-in.-thick banding. [

7y The front edge-
{,’? banding & glued on
first el i bkt bongy.
/ The edge-banding is
Hir iy wiidder than the

pane thickness,

The miter = cut after the adoa-
banding has been glued on.

.|r _'.II i I‘l!II‘III
j[f""il'l.
bal
I
|o— Kin.
T
1] e 24 la
e —
I . N

PLANE AND SCRAPE THE
EDGE-BANDING FLUSH. Don't
80 too 1ar with the block piane
before switching to a scraper.
Use pencil squiggles o avoid
the plywood,

MITER THE FRONT EDGE-BANDING AFTER IT HAS BEEN APPLIED.
This sounds countorintuitive, bul it's easier to glue a long strip on
this large panel when you don't have to line up precut miters per=
fectly. Lay out the cuts, saw close to the line (ieft), then clamp on a

guide block for the final paring (right). Miter the side edge-banding
to fit.

DETAIL THE PENCIL ROLL. The
side edge-bandings are butied
against the pendil roll at the
back. Edmundson carves a gon-
e S-curve on the ends of the
roil bip.




with the corners of the panel. To mcrease

your chances of success, leave the edge-
banding long and cut the miters after glue-
up. Mark the 45° muter with a pencil and
cut slightly proud of the line with a pull
s, Next, use a try square to place a chop-
ping block at the miter angle. You'll get
better results from thinmer paring cuts, so
reposition the block a few times as you
approach the line, Practice this techmque
on the bottom first, where simall mstakes
will be less olwious.

Before glung on the side peces, apply
the banding at the back edges of the panels.
On the top, apply a pencil roll. This over-
sized banding features a small cove that pro-
trudes above the top o stop things from
rolling off the back. The edge of the cove 1s
flush wath the top.

Mill the cove on thicker stock, then rip
away the thin strip. Glue it on long just like
the front edge. The closer you can get the
cove flush to the top, the less work you'll
have to do afterward. Use a wet rag to clean
up glue squeeze-out; you want to mininmize
aggressive sanding on the plywood. There 15
no miter on the pencail roll, so run i long,
then cut it flush with the panel edge after
the glue has dried. Last, glue on the side

SAND THE PANELS. Before ap-

plying an edging that stands Qf %
proud of the surface, sand the

side and 1op panels. Go easy-it

doesn™ take long to sand B
through the thin veneer. ‘

SEAL AND LEVEL THE SURFACE WITH SHELLAC
Pad on & 1-ib. cut of shellac, and thon hand-sand
with 320 griv This prepares the thin venoors for a
blotch-free oil finish.

strips. These are mitered in front but left
long i back and trimmed flush afterward.

Plane and scrape the edge-banding
flush To trim edge-banding flush with the
plywood surface, start with a handplane and
scraper and fnish up with the sander.
(Flush-trimming router bits may do a fine
job, but I'm a little leery of them.) Cauton
18 the key to success. Don't get too close
with the handplane, and be very careful
with the sander. Use pencil squiggles along
the edge to keep track of how much wood
YOu'Te renoving.

The pencil roll is harder o clean up
without going through the thin veneer on
the panel. If the gluc-up went well, you
won't have much to do. A profile sanding
block or a curved scraper 1s a good thing to
have. Again, use hash marks to keep track of
where you're removing wood and where
you're not,

Sand and Seal Flat Surfaces

Before attaching the corner posts, sand and
seal the sides. The veneers will be pretty
smooth right off the shelf. T usually start
with 180 grit on my random-orbit sander,
beng carcful to keep my hand moving
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- Assembly Strategies
for Plywood Furniture

Edmundson uses biscuits and dowels
for both strength and abgnment.
Custom panel thicknesses, innovative
adge treatments, and a slhide-in
drawer assambly elevatn i plywood

came o custom fumstur.

Third, longer dowel

Raiszed e the las

plywood panel through the bottom
£ a the pans into the side
oo panel ard

altisching it to the
frame with & thin
spine creales an
attractve shadow
fire

JEm

—

f ‘] [ ]! Franx posi allows seamless interion
- = = -

R The faws-post construction alfows the mapls back panel
———— 42¥in [ 17%in ‘ to be cornected dimectly 1o the sade penal
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continuoisly over the prece. There will be
no warning before you've sanded too much
in one spot. Before you know it, you will
see the glueling, and the panel will be
rumed. If there is a scratch you think you
can lessen, do so very lightly. Cabinet scrapers
can be helpful, too, but never make more
than a few passes. Do a test on that piece
you practiced your crosscuts on to show
yourself just how easy it is to burn through
the vencer. After you've finished with

180 grit, be careful waping off the dust.
The small checks in the veneer tend 1o
catch cloth fibers. 1 prefer to use a shop
brush or vacuum to clean off the piece.
Mext, use 220 grit, clean off the dust, and
then pad on a 1-1b. cut of shellac to fill the
veneer. Last, sand wath 320 grit uang a
sanding block. The shellac remains in the
tiny checks and leaves a level surface.

Assembly of Plywood
Furniture is Straightforward

Glue the front posts to the side panels using
a simple butt joint, then apply the faux
posts at the back edges and set the panels
aside to work on the base.

The legs go on next. They fit mio shallow
recesses in the bottom panel, positioned for
a 4-n. reveal. Dowels are necessary to
strengthen these apphied feet, Use dowel

DOWEL CENTERS ENSURE MATCHING HOLES,
Attach the legs to the bottom panel with two short
dowois, Then dritl & third hole through the bottom
panal Into the leg to accopt a longer dowel that
will extend up Into the case side.

locators to position two shallow pegs in the
corners of the foot. Later, a third, longer
dowel will be inserted from above, extending
through the corers of the bottom panel and
deep into the legs.

Cut stopped grooves i the top and
bottom panels to accepr the thin back
panel. After dry-fitting the case sides to the
bottom, use the groove i the bottom to
line up the corresponding groove in the
sides for a seamless fit,

The sides are attached to the bottom
and top with bseuits and a dowel at each
corner. | like a ¥%=in. reveal between the
corner posts and the edges of the top and
bottom. The biscuits strengthen the jomnt
and align the preces side to side. The dowels

align the panels from front to back. As I said
carlier, the dowels in the bottom corners are
longer and extend down through the botrom
panel and mro the feet. After asembling the
case, you can add a deawer box to the inte-
rior, as | did, and adjustable shelves,

FINE FURNITURE FROM PLYWCQOD




ATTACH THE TOP, Like the bottom, the top is located and attached with biscuits and
mu.mamunumtemewmﬂmm. and the dowels lock in the front-
to-back alignment.
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Dress Up the Doors
with Visible Splines

Next, build and hang the doors. The door
panels are glued up without an extra MDF
core, so they end up ¥ in. thick. To create a
raised-panel variation, cut the glued panels
approximately ¥ in. smaller than the panel
opening i the door. Glue on a Hi-in,~thick
solid edge, then cut a %-in.slot into the
panel and the door members. The panel =
held in place by visible splines, creating a

nice shadow line,

Finish with

Sam Maloof’s Recipe

After sanding and sealing the rest of the
piece, apply the finish. 1 used Sam Maloofl™s
1:1:1 fimish, made up of one part satinl
polyurethane, one part linseed oil, and one
part ung oil. For the doors, | wsed mortised-
inn butt hinges and handmade handles. For
adjustable shelves, | prefer brass pins with
milled brass sleeves.

It’s a shame not to utilize the wonderful
veneers that end up on sheet goods, While
the terms “conunercial plywood” and “fine
firniture” form an uncomfortable nnion
for some putists, a little innovation yields
a piece that truly feels custom. The key i
using the strengths of commercial plywoc wl

to overcome its weaknesses.

MARE EDMUNDSON is a furmiture maker in northem
Il




he choices vary in their complexity

and durabihiey and the ame they
take to execute.

To the world of woodworking, the in-
novation of plywood ranks right up there
with the mvention of the table saw. It's hard
to imagine building some furniture and
cabinetry without it. Plywood gives you the
relative stability and fatness of a 4x8 panel,
compned wich the beauty of select ve-
neers. You also get a variety of thicknesses,
from ¥ m. to ¥ in. on stock 1ems and up o
1) in. on special orders—and you gert all of
this at a resonable price. The challenge
when using plywood is. of course, what w©

THE CHOICES FOR EDEING PLYWOOD

vary in thelr complexity and durability
and n the time they take o execute.

Six Ways to
Edge Plywood

do abour that ugly liminated BY MARIO RODRIGUEZ
edge. The goal is vo create an
edge treaument that looks hke a
connnuation of the veneered sur
face wathout an obvious seam. You
can achieve that goal with 2 ample
layer of veneer or a more complex
edge treatment that requires sophist
cated jonery techniques,

The decision about how to treat 3
plywood edge can be influenced by a
number of factors—aesthetic and design
considerations (how do you want it w
look?), function and durabilicy (what
kind of wear and rear will this edge face?),
time and labor (how much of either do you
want to spend?). The choice should depend
om the planmed wse of the furniture piece or
cabiner component. Por example, a thick,
solid edge would be appropnate for the ex-
posed edge of a cabinet carcase. Bue for
shelves contamed and protecred within a
cabinet, an iron-on veneer edge would prob-
ably be sufficient. What follows is a look at the
choices, from the easiest 1o apply but least
durable to the more complicated versions
that take longer but offer more protection.

MARIC RODRIGUEZ teaches woodwarking in Mew
York City and is a conributing editor to Fine Wood-

working, as well as the author of several woodworking
books.
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his material, algo called edge tape
or edge-banding, commonly meas-
ures % in. waide for use with %-in.-thick
plywood. it is sold in rolls from 8 i lo
250 fi. long, and it iz avalable in a num-
ber of different woods. Birch, cherry,
mahogany, red cak, and walnut are fairdy
easy to find, but you can also buy il in
ash, maple, pine, white cak, teak, and
just about any other species of hand-
wood plywood that is made. Because
it's so thin, edge-banding isn't suilable
for furniture components that will be
subject to heavy use. But once the heat-
sensitive glue has melled and cooled and
the edge-banding has been timmed, the
seams are virlually invisible. Just remem-
ber that heat causes the glue to release,
so don't choose edge-banding for
pieces that will be exposed to heat,

A slanderd househaold iron ks the tool
of choice for most people who use
edge-banding. Set the iron to a medium
heat leve|, While it's warming up, you
can cul lengths of banding to size, al-
lowing a little overhang on both ends.
Move the iron slowly back and forth, ap-
plying a steady pressure until the heat-
sensitive glue melts and bonds the
edge-banding to the plywood. Some
people burnish the banding with a scrap
of wood, but | haven't found that tech-
nigque necessary to get a good bond.

The glue needs to cool before you
can trim the banding; otherwise, you
end up with a gooey mess. You can trim
the edge-banding overhang with a razor
blade, a veneer saw, a file, or a specialty
tool designed for the job.

BO WORKING WITH PLYWOOD
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IRONING IS SIMPLE AND STRAIGHTFORWARD. hﬂﬂlrw Iron s@l on
medium heat is all you need to melt the heat-activated glue on the back of manu-
factured edge-banding. The materal ts avallable In just about any hardwood veneer
that is also used to make plywood.

PLYWOOD GUIDES THE
CUT. Rodriguez uses a
sharp veneer saw o
trim edge-banding on
small workpieces that
e can easily hobd with
one hand. To direct the
cut, he keeps the bot-
tom of the saw fat
against the plywood.

THE RIGHT TOOL FDR
THE 108, For tdmming
large quantities of
edge-banding, Invest
in o spring-loaded
edge trimmer de-
signed for this task.
The one shown here is
made by Virutex® and
solls for about $10.




R'l-r ith solid edging, you get a thicker
L edge than you do with iroen-on

edge-banding, and it requites anly a little
more work. For 3-in-thick plywood, begin
by jointing & straight, square edge on a
¥ein.thick piece of solid lumber, then np
as many Y-n-thick strips of lumber as
you'll need.

| use a sharp 40-tooth rip blade, but
& good alternate lop bevel (ATB) blade
can also do the job. Be sure to back up
the cuts with a sturdy push stick to pre-
vent the thin strips trapped between the
spinning blade and the fence from

MASKING TAPE MAKES A GDOD
CLAMP. Mumerous short pleces of
masking tape provide plenty of
pressure for gluing wood edging.

shooting back at you. Before npping
each Y-in-thick strip, joint the edge of
the lumber, Place the jointed edge
against the plywood edge when you
glue it up.

After applying a swath of glue to the
plywood edge, use a good-quality mask-
ing tape to clamp the edging strips in
place. Inspect each edge after you tape
it. A tight seam with a little bit of glue
squecze-out along the length of the joint
indicates a good job. After the glue has
dried, inm down the overhang with a
block plane and a cabinet scraper.

TOOLS FOR TRIMMING. Use a block
plane to trim most of the excess
edging Mush to the
plywood surface
{above). Angle the
sole of the plane to
achieve a cleaner cul.
A cabinet scraper fin-
ishes the job (right).
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Applying Edging
Gluing hardwood edging to plywood has
never been one of my favorite tasks. It's
always tricky to keep the edging from slipping
while tightening down the clamps. So to help
hold the edging in place, I made some
clamping blocks.

These blocks have a shallow, wide groove on
one side that's sized to just fit over the edging
and plywood, see drawing. This holds the
edging flush with the plywood. To prevent the
blocks from getting glued to the workpiece, 1
apply wax to the surface of the blocks before
using them.

Cut
block to match
width of edging

roove in
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A MEARLY INVISIBLE SEAM AT THE
EDGE. This alternative edging offers
the advantage of showing very little
wood al the edge where veneer
meets lumber, unlike the effect you
get with tongue-and-groove edges.

Shaping the Plywood

Move the ferce 1o the other side of the
blade to so up the cuts for the V shape inte

the cdge of the plywood
Sncrificel

e ' ferea

gt

fh

Pywood
. 4 The blade exts the

The blade angle fence just above
and hesght reman the tablotop
unehanged

I_'I'hf goal is to create
an edge treatuient
that looks like
a continuation
of the veneered
surface without an

obvious seam.
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he three common versions of &

tongue-and-groove lumber edge
for plywood offer the most protection for
a plywood edge. A significant advantage
of adding a substantial piece of lumber
to the edge of plywood = that you can
shape that edge in any number of deco-
rafive configurations, such as & bullnose,
an ogee, or & bevel.

Bul these edge treatments have a
couple of drawbacks. They are irme-
consuming 1o carry out, and each of
them produces a visibly dizcemible
seam. You can go about cutting these
joints a couple of different ways. You
can buy a matched set of router bits 1o

make the required cuts, or you can make

all of the necessary cuts on a table saw

GROOVED
PANEL

the most solid wood
at the center, for
shaping the edge
Inter.

e et L

This version provides

; ‘,. I.. ia =;.;,.
PONIE LS

= P e

::'.-F- o g i
'Jln\,r.' EI1L 1L
akh \":-.-"_'- o

gl e i

using either a combination blade or &
stacked dado set, or bath. There's not a
lot of room for mistakes when you're sel-
ting up these cuts—you must be precise.

| usually begin by plowing the
grooves first, using 8 stacked dado set.
Naturally, you must be prepared to make
allowances for plywood that is nol a full
% in. thick because it rarely is. Plowing
the groove from both sides guarantees
that it will be perfectly centered, regard-
less of the actual thickness. After plow-
ing the grooves, clamp & plywood scrap
to the fence and reposition it to cut the
tongues to fit. | prefer to make the shoul-
der cuts first, using a combination blade
for a clean cut. When gluing up any ol
the three versions shown here, 2

TWO OPFTIONS FOR PLOWI NG GROOVES. A stacked dado setora
straight-toothed rip blade each works well at cutting grooves
mmmandnunhlmerplrnwd or solid lumber.

clamped, slightly concave batten wil
give you lighter seams, distribute the
pressure more evenly across the span of
the edge, and will require fewer clamps.

SHAPING LUMBE R
TOMGUES Ol THE TAELE
541, Make the shoulder
cuts first, with the edge
stock flat on the table saw.
Then turn the stockto a
yertical position and run it
through the blade again to
cut the tongue Lo size.

START WITH LUMBER
LARGER THAN NEEDED.
When cutting joints In fum-
bet edge stock, use wider
ponrds and rip the edging
down to width later, after
shaping all of the joints.




GROOVED LUMBER

This method is a lithle simpler
to make but might limit the shapes

you can mill into the edge.

3

PLYWOOD SPLINE
A separate spline sorves as

the tongue to join plywood to
lumber.

SAME PROCESS, BUT
THE MATERIALS ARE
REVERSED. A grooved
lumber edge fitting oves
a plywood tongle s set
up and cut just like its
mirror-image cousin,

CUT THE SHOULDERS
CAREFULLY, The quality
of the joint where the
plywood veneer meets
the lumber edge is
defined by how well
the two materials come
togather. Maintain an
even, steady cut for the
best results.

MATCHING GROOVES,
This is the easiest and
fastest of the three
tongue-and-groove cdge
treatments to set up and
cul. it reduces the joint-
making time by half,
Propery glued In place,
the ¥-in.-thick plywood
spline is plenty strong.

A CONCAVE BATTEN minimizes
the number of clamps. A scrap
of wood with a slight bow In it
{ebove) requires fewer clamps
to get even pressure along an
edge balng glued up. A block
plane (left) makes quick work
of leveling the solid wood,




Frame-and-Panel Doors:

An Illustratgd Guide

BY
GEAHAM BELACKBURN

Whatever else is
required, design

in a style that is
in harmony with
other woodwork in

the room.

86 DOORS

efore the advent of frame-and

panel construction, doors (and

their owners) were at the mercy of
wood movement. Solid plank doors were
anruly—likely to split, warp, and owist.
Subject to expansion and contraction across
thewr entire width, they'd gape open when
the weather was dry and swell shut when ot
was wet. Frame and panel changed all that.
Instead of ignoring or resisting wood
movement, frame and panel was designed
to accommodate it.

Frame and panel soon became one of
the indispensible building blocks of work
solid wood, used not just in doors but in all
sorts of case construction and paneling,
Ower the centuries, the range of its applica-
LHons has been t.*;ltm].]l.'d nni',-' |i'!"_g liw :!'i'.'t‘t?ili}'
of stylistic treatnents it has received.

Given all this variety, where does a
woodworker start when designing frame-
and-panel doors? With the structure. It is
my feeling that before you can make some-
thing look good, you have to be able to
make it work well. Once you understand
why and how frame and panel works, you
are halfway to a successful design. In the
drawings on the following pages, I've laid
out the underpinnings of frame-and-pancl
construction and followed them with a
selection of considerations that inform the
design process.

The Struectural Nitty-Gritty

The simple genius of the frame-and-panel
system 18 m making a timensionally stable
frame of narrow members and allowing a
large solid panel to expand and contract
freely inside it The panel may be large or
sinall, plain or simple, but as long as it s
nude of sohid wood it must be free 1o move
(so that it will not split or buckle with
changes m humidity) and at the same time
be securely held (so that it cannot warp).
Panels are typically held by their edges n
grooves formed m the surrounding frame,
and they are pinned or glued only at the
center. Occasionally, the grooves are formed
by adding a strip of molding to a mbbet,
but most often the groove s ntegral.

The frame members are most commonly
mortised and tenoned together, although
other methods such as plate jomery or
doweling can be used. Because most panels
are oriented with therr grain running ver-
cally, the rmls have the most work to do in
preventing the panel from warping. There-
fore, the rails are usually the widest parts of
the frame. So the frame does not appear
top-heavy, the top rail i often made a little
narrower than the bottom rail The stiles are
generally made narrower stll, giving 2
pleasing appearance and minimizing the
seasonal change in the width of the door.




The proportions of the frame joints may
vary depending on the sze and function of the
pece: More substantial doors should be joined
with tenons approximating one-third of the
thickness of the members; joints for lighter
doors may be a quarter of the thickness.

Purposeful Design

Working up the proportions of a door’s

varts [rom 2 structursl standpoint will go a ~—-'-'-—:-'
F 1 | g E—f"t’ ii e
[~ 1

..,_:-t.:“... f‘..- ; Qd.

]

long way to producing a pleasing design.
But without compromising structural in-

tegrity, there remains much you can do to

control the final appearance,

_{v'*"*,lxz 4
E St =

ey

You can change the apparent shape of

any door by altering the size, shape, and
mumber of Faming members and reinforce

the message with compatible gran patterns,
To make an extremely vertical door appear
less tall and narrow, for example, try using
multiple mils and crienting the grain of the
panels honzontally, or make a square door
stretch verncally by giving it a number of

tall, narrow panels. If you are designing a
long, low piece and are concerned it will
appear squat and heavy, you can give the
prece more hift by dividing the doors so the
top panels are smaller than the lower ones.
Control of the focus is another useful
design tool. To avend visual confusion, pick

out certin elements of the design for em-
phasis, For example, you might use plain

panels in an vpusval frame or surround a -
strikingly grained panel with a straight- :
grained frme,
Whatever else 15 required, design m a
style that is m harmony with other wood- ARTS AND CRAFTS SIDEBOARD
work in the room. Even if you don’t design
in the exact style of the surroundings, try to
mclude elements that will relate, such as
elegantly raised panels in a prece destined
for a roomful of Colonial furniture or flat
panels for a piece that will live with Arts
and Cralis furniture,

GRAHAM BLACKBLURN i a furniture makes, ilkustralos,
and author who Ives in Woodstock, New York,
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Construction:
Frame-and-Panel Doors

What’s the point of frame and panel?
Solid plark doors s sl the mercy of seasonal changes in humidity, Honce, they are unifaly 1o ft their
opinngs in both summis and wanen Fritime and pandl solved the problem, mekong s stable freme and
alloveng & solid penel 1o expand and contract insede .

PLANK-AND-BATTEN DOOR FRAME-AND-PANEL DOOR
IGNORES WODD MOVEMENT ACCOMMDDATES WOODD MOVEMENT

|
Width of entire ks f_‘_l'. i.i__r_._l|1_|. [Far gmallar area
door s subject T o of sl
to mapangion —_ L\ ovpansion pnd
and contraction, ]|} / contraction.
__‘_-\-'E-_-"E—'“-._I-_\__ |_
Betters fed ' 1] | o
HCIass the grom ‘ | -
b | Panel i froe
riseul im crncha i
”’"m SR ¥ &'—Hﬂ-’-lf 'I |.‘ k iﬂﬂ:ll:'.‘:‘:dmﬂ
sheinl, — \ | L | . 1;19
1 ' B J'. fraame, 50 i
,é: ? .;I__ / wll not crack.
Baﬂmaml Panel is glued or pinned al its
m‘mn:r;mg conter only, o denensional changes
unpl d'w"" ing ot squilly af both sicdos.
Basic structure of a_frome-and-panel dom
In i typical frarmi-and panal door, the stilos run through from lop 1o bollom, and the grain i the
panels i vartical. The rsls sre gerenlly wider than the stilas, providing wides lenons and betier
resistance 10 warping of the panels. One rough nde of thumb suggesis that f the bottom sl is one
unit wace, the fop rail should be tworthirds of & unit wide and the stiles one-half of a unit wide.
Top ral
Sl
- Cartor il
.+ Nortise-and
lenon joinary
providen good
Gue sUrRoE
and resigts
twisting and
recking,

COORS
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Lighter cabinet doors, especially those Mortisr and lenon is stiongest. The
with glusd-n phywood panaks, may be Fawnch of the tenon incresses the |oint's
jornd with hiscuits or doweds mfistance o twasd,

Maortise and haunched tenon

PANEL-HOLDING OPTIONS

malding supplies
strength without
uiskng miuch
Epace o tha

“§ Appliod bolection

Face-mounting
penrln i useiul
el Brauv
membears ane
oo narraw 1o
groove or rablbel.

Integral groove Rabbet with appled molding

PANEL VARIATIONS

A helded parel v
i ore with /
o defined
cortir aochion:
the fisld, For
cabinet work,
panels are gen-
erally flat on
the nside face.

Fiedded pane!

JOINERY LAYOUT

Cutting the panel grocves in line wiflh
the marlises and {onons makes
hyoul snd essoution easier

Haunch fills

COPE AND STICK
An adpe thal & profiled & saxd 1o
hane 8 “stuck™ molding
The coresponding
contour is “coped "

MNote: On small cabinet doors, 8 tongus on the
raill instead of a full lenon suffces for joinerny.

For entry
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Design:
Frame-and-Panel Doors
| i;'-'.fl- I.:.' ) ":::'.’.J.' 1 O S INTCE

DESIGNS FOR A SOUARE OPENING
Differant siiscts can be scheved for simder spaces by changing the visual focus

= 0
T Ir y
| i
|
1 I y
| ! :
L] | :

Focus on the framang: Focus on tha panel: Uss Strateh the sgusne:
Concentrate the shaping dramabc grain matching or Dewnplay the squareness
on the frame members, and venpel within a plain frame. of the opening by designing
keep the panel neutral m & door with strang vertical
color and pattern elemernts.

DESIGNS FOR A VERTICAL OPENING

i 3
i
!
e
| T
|
b s =
Restate the shape: Keep- Accentuate the leteral: Beeling up the rectangle:
ing the desgn as simphe Introducang strong hormorial Raesed panels make a door
ns possible presorves the glomente—three conler rads, look stronger and hoavier,

essertial shapo of the
opening

wicln paneis with strong
griin running gide o mde—
olfeels the door's vorticality

MULTIFLE DOORS FOR A HORIZONTAL SPACE

Stites ol either end of
cahinet are made double-
wide 10 balance the
parred sliles betwean
Placing the center rul
nbove the i paint
crastes 1all kower panels,
whish give the lang, bow
cabinet a vertical
omphasis. For visuel
balanco, the top rail plus
the cabine! top squal the
widdth of the bottom il

Cortor rml

\

@ trnditicnal four-equsne
“F'F:"ﬂ-"h with Hlﬂh“r taflor
bottom panels provides good
bk i & rectangulse
DpEFIngG

Marrow Bliln Wil mhilo

\
l.'I

ﬂ




Designing with period styles

4

Use the chasacienstics of a period style to design a
door in kammony with e suroundings.

Victonan Gothc: Emphasis on
verticality, pomted arch panels,
lnen-fold canang; polychrome
firvzh o walnut or furmed cak,

18th century:
: o Classic proportions,
g F 5 raised panels; made
B f o h
‘-\",.,/r -\ﬁ L hogany

Contemporary: Geometric
PrOROrOna, unndomed
feamms; eaniristing materals,

Arts and Crafta:
Bald, mmple larms, mvemal

michdng, wrought-iron
Fusredwisie: miade ol ek

™ iy |'.-r..-f:_!l- .i-ji the hool:

Aithough the designers sye should ahvays be the final judge
ol what looks good, there am a rumber of trachtional
sysbame You can L 1o sstablish Plising proportions

USING THE GOLDEN MEAN

Thgtﬂ&mnmmybnam%&daaam,ﬁcﬁﬂasﬁﬂm.
This i approxmately 5:8.

ABCE (s a golden
rectangle. Squanng
& golden reclangle
leaves another
golden reciangles
(ehaded anea

| | this reclungle
procuces yet

i another golden

| rectanghe (double-
shaded area
alblcic). This
smadlest roctangle
prochicnd the
shape of the door's
Upper panoks.

|
|

USING THE CLASSICAL ORDERS OF ARCH IMECTURE

The Tuscan column (the first of the five clessical ordirs of arehibecture)
i it & o rstio of 127, The column width = 1, the Golumn haight = 7
Al other dimensions am mdhpluanflmnmﬁlm:alu};fuumﬂﬁ.
ﬂ‘cbﬂaﬂﬂhdlhena;:ﬂﬂluremﬁmehﬂﬂhtﬂ.mnmdm

- ¥ |

S

L Lil

LJ |

Use the rotio of the Tuscan onder jor any other order) o proportion o
door. Divide (he height of the door by seven, then use muliples or
frachions of the resadling unit 1o sive the panels ard frame members,
(For an Bd-in. dioor, the: unit would be 12in)
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Three Ways
to Make
Cabinet Doors

would be constructed using stout

BY STEVE LATTA I n a perfect world, all cabinet doors

ODOORS

mortise-and-tenon joints, built to
last generations. When 1 reproduce an
18th-century piece, | build doors whose
joints will outlast these achy joints of mine,
My clients pay for that, and | would not
sleep at night giving them anything less.

At the other end of the specirum, would
I go to the same effort for a bathroom vani-
ty that will end up on the curb after the
next remodel? Probably not. There are
faster ways to make a door. A door meant
for hiding everything from towels to torlet
cleansers doesn't have to nise to the level of
a hutch.

I could come up with a dozen or more
methods to join doors, but there are three
that will solve most needs: doors for the
finest furniture, doors for glass panels, and
low-budget doors that you need to get
done in a hurry.

———————————

Solit_l -=Pa.na1_:

FULL MORTISE-AND-
TENOH JOINTS make

this the best method for

constructing fine furni-
ture. Additionally, the

Best Method for
Strong, Classic Frames

After cutting the stock to its rough size,
mold a profile and cut a slot in all of the
frame members. Although sometimes I'll
use just the sticking portion of a cope-and-
stick set to cut the profile and groove m
one pass, | often resort to standard router
bits. By mixing and matching standard bats,
I have an infinite variety of profiles available
to me. Cope-and-stick bits come in just a
handful of profiles. To cut the slot, you cn
use a slot-cutting bit or a dado head on the
table saw.

Maortises are cut next. These are usually
located on the stile members. Cut them
with your preferred tool, the same thickness
as the wadth of the groove, flush with the
walls of the groove. | generally cut the
mortises to within ¥ in. of the outside edges
of the doors. But if you're making doors
whose backs will be rabbeted for an overlay
construction, leave at least ¥ in. beyond the
mortise. That way, when you cut the rabbet




Glass Panel

THERE'S ND OFFSET SHOUL-
DER on the tenon in this joint
because an olfset shoulder
waould get in the way of the
rabbet for the glass panel.
Nonetheless, the frame, built

Cope-and-Stick

COPE-AND-STICK BITS are
used to machine the profile,
groove, and stub tenons. To
strengthen the wonk stulbs
tenon, glue a plywood panel
in the frame.

with full mortise-and-tenon
joints, is very solid.

RAILS MUST HAVE OFFSET SHOULDERS. CUTTING THE CHEEKS WITHOUT A
Guide the stock along the table saw fence TENONING JIG. The rail is pushed along

SHAPE THE RAILS AND STILES ON THE
ROUTER TASLE The sticking portion of a

copo-and-stick bit euts the profile and and push It using a backer block for oxira an suxiliary fence damped to the table
groove in one pass, Set the fence flush supporl saw's fence. A backer black prevents
with the bearing. tearout
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around the perimeter of the door frame,
you won't cut into the joint.

Next, cut tenons on the rails. This in-
volves a couple of setups on the table saw
because the rear shoulder is offset more
than the front shoulder. The offset has
two advantages: It adds an element of trian-
gulation to the joint, which makes it very
strong, and it looks good from both sides.
Begin by cutting the shoulders on the ble
saw, which will require two setups. Then

cut the cheeks. To account for shrinkage, 1

MAKE FINAL ADIUSTMENTS USING A CHISEL. The back wall of the groove on
the stiles must be removed up to the miter. On both ralls and stiles, use a gulde
block-a plece of scrap cut at 45* and clamped to the stock-1o miter the

inside cormers of the prafile.

84 DOORS

prefer to machine tenons o har oversized,
then let the stock settle overmght.

For a tght fir, handplane the cheeks
until the joint slips together snugly. Lastly,
the molded profile must be mitered at the
inside corners, 1 do this by hand, using a
chisel and a simple pg.To locate the miter,
fit a rail to a stile as far as it wall go, mark
the inside corner, disassemble, and clamp
the jig to the stock. Then shave away the
waste with a chusel.

This method produces an exceptional
joint that can be improved by draw-boring
or wedging either a blind or through
tenon. With a typical 14-in.-long tenon, the
amnount of glue surface is about four times
that of a X-in. stub tenot, the kind you typ-
ically end up with when using cope-and-
stick router bits. It's unlikely that you'll ever
have to repair a door built this way.

Door Frames for
Glass Panels and More

When a project calls for doors with glass
panels, you need a frame with a rabbet on
the back to house the glss. Although you
could use the previous method for glass
paneled doors, it's not ideal. Because of the
offset shoulder cut on the rmls, 2 rabbet cut
into the back of the frame wall also end up
offset and won't look good.

After milling the mil and sule stock o
rough sizes, | run the molding. Cut the
profile using either of the previous methods:
by using the sticking portion of a cope-
and-stick bit or by mixing and matching
standard router bats.

Next, cut the mortises, same as before.
The tenons, however, are cut differently.
Forget about setting up for the extra shoul
der cut on the back of the rails. Cur all of
the tenons with continuous shoulders all
the way around. Again, make them a har
thick and let them sit overmght.




USE A STICKING BIT OR MAKE YOUR OWN SHOULDERS ARE THE SAME HEIGHT ON
PROFILE FROM STOCK ROUTER BITS. A ALL SIDES OF THE RAILS. After culting the
stralght bit, 1eft, & cove bit, and a slot cutier shoulders, ralse the binde high enough Lo
were used to mold this profile. As an added remove the cheeks.

touwch, both sides of this frame were profiled.

in place.

SAME METHDD, TWO APPLI-
CATIONS. By profiling both
walls of the siot (Lop), you

can make an elegant frame
for a solid panel. Or rip off

the rear wall (bottom) and

fit a glass panel.

MITER BOTH WALLS OF THE GROOVE.
Using a guide blodk and chisel, pare
away the miter, which in this con=
struction will show on both the front
and back of the door.

AGLASS PANEL IS FITTED FROM THE REAR
Afer ripping away the rear wall of the
groove, Insert the glass and secure it
with small strips of wood nalled or screwed
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As in the previous method, the molded
profile must be mitered for the joint to
close. But becanse there'’s not an offset on
the shoulders of the rails, both the front
(the profiled edge) and rear walls of the
slots must join in a miter. Use the same jig
as mentoned earlier and a wide chisel o

miter both walls at the same tine. When
you dry-fit the frame, you'll notice the back
looks funny because of the miter. Bor for
glass panels, rip off the rear walls of the
groove, which ehminates the miter. To hold
the glass, I'll often rely on omred glaring
putty alone. You could akso rip strips of the
same species of wood and screw or nail
them n place, mitered at the corners. (Cut
the bottom piece in two for ease of removal
should the glass need replacement.)

COPE-AND-STICK BITS DO MOST OF THE WORK. The
sticking portion of the bit cuts the profile and
groove In one pass. These bits are best sulted for
¥-in.- to %-in-thick stock.

o P

If you hke this construction method (it's
faster than the first) and want to apply i to
floating wood panels, here’s a trick to make
the back of the frame look as elegant as the
front. Run a profile along the back imside
edge of the frame. That funny-looking
miter is transformed into an elegant inade
corner, and the door will look good on

both sides.

Cope-and-Stick Joints
Need Reinforcement

A lot of inexpensive kitchen cabmets are
bualt vsing cope-and-stick router bits. These
tools cut the profile, groove, and stub
tenons in two quick operations. Many of
these bats leave you with ¥-in.-long tenons.
{(For more on the styles of cope-and-stack
bits, see the sidehar on p. 98.) Some router-
bit manufacturers, such as Jesada®, offer bits
that cut en.-long tenons, That's a shght




the coping along the end grain of the ralis,

door overall.

improvernent, but T wouldn't put solid-
wood floating panels in door frames joined
this way A combinaoon of seasonal move-
rment and an occasional slamined door will
take a toll.

The weak pomnt of cope-and-stick doors
i5 the profiled edge. Routing the profile re-
moves a far amount of wood. Yet this area
15 expected wo do double duty s a mortise
wall. Pull or push too hard on a door, and
the stub tenon will split off the molded
edge. The stub-tenon-to-groove ghie jomt
is another weak area. There’s not a lot of
surface area to ghie, and 1f you mull these
parts a litthe loose or the wood shrinks, the

Joint will Fail.

ROUT THE MATCHING COPING. Use a backer block when culting

WHERE COPE-AND-STICK IDINTS FAIL The moided
edge, which has been reduced in thickness, is &
weak spot In this joint. That's why it's a good idea
to glue plywood panels into the grooves of the
door frame, which will produce a much sturdier

To strengthen these joints, use a ply-
wood panel (or other manmade product)
and ghue it on all four sides w the grooves, |
know some woodworkers who try w beef
up the stub tenons with dowels or loose
tenons and then install Aloanng sohd-wood
panels. They can help, but I've seen these
fail prematurely. On most preces of furni-
ture, we're pot alking about a lot of joints,
Making full mortise-and-tenon Jjoints just

I'Jilﬂl'i.t"i Sensc o me.

STEVE LATTA is an instructor al the Thaddeus Stevens
Institute of Technology in Lancaster, Pennsyhania,
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here are three types of cope-
and-stick (sometimes called rail-
and-stile) router bits: reversible, com-
binaticn, and matched. All must be
used in & router table. And although
each bit has a bearing mounted on its
shaft, | always use a router fence set
flush with the bearing for exdra sup-
port. To understand these bits, it
helps to define their components.,

The sticking is the profile and
groove that is cut along the edge (long
grain) of the stile and rail. The coping
is the reverse pattern that is cut on the
end (end grain) of the rail. The coping
cutter leaves a stub tenon as deep as
the groove for the panel. For a tight-
fitting join, the bits must be machined
to high tolerances, and this sn't always
the case. If you can't get a joint to fit
after much tnal and error, contact the
manutaciurer ancd see aboul getting a
replacement. All of these bits requine
set-up time. Once you have a setup
that produces goed joints, make sam-
ples and keep them for reference.

Although pnces vary greatly
among manulacturers, reversible bits
tend to be the least expensive of the
three types. They're also the most dif-
ficult to use. Aler routing the sticking,
a locknut must be removed in order to
flig-flop the top cutter before machin-
ing the coping. Shims may have to be
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REVERSIBLE BIT MATCHED SET

COMBINATION BIT

fitted between the bearing and top
culter to fine-tune the fit.

Combination bits, which are inter-
mediately priced, have all three cutters
positioned on the bit's shaft. To
change between the coping and stick-
ing cuts, the bit is either raised or low-
ered. Again, shimming may be
necessary to get a good fit, With
some bits, it's just hard to get a good
fit; either the tenon is snug and the
coping is loose, or vce versa.

The most sxpensive option is 1o
purchase a set of matched bits that
are machined to complement each
other. Although I've never conducted
an in-depth companson test, among a
random sampling of bits | had on
hand, the matched set produced the
best fit.

REVERSIBLE BITS ARE ADJUSTED
BY USING SHIMS. A good-fitting
coping and snug-fitting stub tenon
require some trial-and-error when
adjusting the distance betwoen the
cutters.




Quick but Sturdy
Cabinet Door

OUIRK-AND-BEAD MOLDING
AND AN ANTICHUED STAIN AND BY MARIO RODRIGUEZ
LACOUER FINISH give Mario

Rodriguez's pine, plywood-

paneled door an air of simple

poeriod elegance.

hen | had to make a batch of
Wmn:r}r ciabinets m a hurry and
at a low cost, | developed the

design for this frame-and-panel door. |
wanted the door to have a traditional Aavor
and reasonable strength bue obtained with
the least possible labor and materials, 1 de-
cided 1o use a plywood panel and dress it
up with a simple quirk-and-bead molding.
I planned the simplest joinery I could, and
then I decided to apply the molding instead
of milling it onto the frame picces. The
moldmg is easily made with a stock router
bit, and the quirk, or recess, behind the
bead produces a dramatic shadow thar gives
the flat-pancled door its visual weight. The
design is well-suited for small- or medium-
sized doors on kitchen cabinets, vanities,
and built-in storage units and will look as
good painted as with a clear finish.

QUICK BUT STURDY CABINET DOOR 99




100 DOORS

Grooving Non-Stop

| chose %-in. plywood (good on both sides)
for the panel to keep the door light and
stock preparation to a minimum. Frame-
and-panel construction accommodates the
expansion and conteaction of a solid panel
by allowing it to float in the frame. Here,
with no wood movement to worry about, I
was able to glue the panel on all four sides,
making it a structural element of the door. I
greatly simplified the joinery by housing
both the panel and the rail tenons in the
same %-in,~deep groove (see the drawing
on p. 99). At X ., the tenons arc somewhat
short, but the plywood panel glued all the
way around at full depth in the groove adds
considerably to the door’s suength

This technique not only removes the
need for making scparate mortises for the
tenons but also means that you don't have
to stop the grooves on the stiles as you nor-
mally would with frame-and-panel doors,
Instead, you just run the grooves the full
length of all the frame members.

| usually plane my frame stock X m.
thick and rip the pieces 2 in. wide. Then |
groove the inside edge of each piece on the
table saw. Because ¥-in., plywood is usually
somewhat less than ¥ . thick, | don't
bother with dado blades. I just cut the
groove in two passes with a regular blade
raised to % in. However you cut the groove,
it will be helpful to mill extra stock with
the frame members for use as test pleces as
you seek the setting thar will give the pancl
a snug fir,

TEMOMING IIG FROM SCRAP.
A stick of pine nailed to &
square of medium-density
fiberboard makes a jig to pro-
duce refiable tenons.

Rails Get Tenons

MNext, | cut the checks of the tenons. Be-
cause the tenon length is the same as the
groove depth, 1 leave the table saw's blade ar
the same height [ used to cut the groove. |
mount the rils onto a simple, shopmacde ng
for safety and support {sec the photo below).

I cut the tenon shoulders on the table
saw using the miter gauge. 1 use the fence
as an end stop, which is permissible here
(though it isn't in normal crosscutting).
That’s because 'm not cutting all the way
through the piece, so there’s no danger of
kickback or jamming. You could also use a
stop block clamped to an extended fence
on your ouker gauge.

Size Up the Panel

I use %-in. cabinet-grade plywood for the
panels in most doors ike these. For larger
or heavier-duty doors, it would be advisable
to split the panel with a medial rul or use
%-in. plywood and rabbet around the back
to produce a 4-n. tongte.

When | cut out the panels, I take par-
ticular care to ensure that they come oul
square. Then, when 1 glue up the frame
members around them, 1 can rely on the
panel to make the door square and the

glue-up rouble-free.




BEADS ON EVERY CORNER. Rodriguez machines
all four edges of an extra piece of frame stock to
generate molding for a door. For short lengths,
use an inverted router; for longer ones, use &
rouler table.

Attending to Assembly

When | assemble the doors, 1 apply glue
generously m the grooves and on the
tenons. Then | lighty cdamp the rails and
stiles around the panels. Next, I double-
check for squareness and clean up the glue

squecze-out. After removing the clamps, |

clean up the frame and fair the jomnes with a

sharp block plane.

Quirky Molding

The guirk-and-bead molding can be
produced from excess frame stock with a
beading cutter i a router. | bead all four
corners of the stock on a router table or
simply a router upside down with a fence
clamped to the base, as shown n the photo
above, To free the preces of molding, | cut a
kerf down the middle of each edge (sec the
top photo at right) and then nip through
the full thickness of the stock.

I cut the miters for the molding on the
table saw with the miter gauge, but the
miters can be cut nearly as fast with a dove-

KERF BETWEEN THE BEADS
TO CUT THEIR BACK EDGE,
and then rip the two pleces
from the board.

MASKING TAPE SUPPLIES ALL
THE CLAMPING PRESSURE
you need to glue up the mold-
ing. The shadow line crested
by the quirk behind the bead
gives a bit of leeway in cor-
recting small mitering ermors.

tail saw and a block plane for fitting, Firse, |

dry-assemble the molding Then [ glue it in
with yellow glue and hold 1t in place with
masking tape, as shown in the photo above.
[ ¢lese mnor misalignments at the miters
by pulling the molding away from the
frame shghtly. The tiny gap created behind
the molding won't be noticed—it will read
as part of the shadew that gives this simple
molding its distmetion,

MARIO RODRIGUEZ teaches woodworking in

Mew York City and is a contnbuting editor to Fire
Woodwerking, as well as the author of severnl winod-
warking books,
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Fitting

- Flush-Mo_unted Doors

BY STEVEN THOMAS
BUNHN

WELL-FITTED DOORS SHOW
QUALITY CRAFTSMANSHIP.
Inset doors that fit with tight
gven gaps are a sign of quality
work, An organlzed approach
simplifies the process and helps
eliminate sloppily hung doors.
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bane of many woodworkers. The rick

18 putting them in so they fit with even
gaps all around and so they lie smoothly in
plane with the case front. I've fitted hun-
dreds of doors for Thomas Moser’s cabinet

I nstalling fush-mounted doors is the

shop. Over the years, I've learned some
wricks for installing doors accurately without
2 lot of measuring, I, after following this
step-hy-step guide, your doors sull aren’t
exactly right, the sidebar on pp. 106-107 has
some tips on how to make the adpistments.




Make Doors Oversized

A crucial step o properly fitting doors is to
make them slightly oversized in both height
and width. [ make niy doors ¥ in. to X in.
Larger than their openings, so | have plenty
of material to i to a precise fit.

Fitting the Doors

When you fit doors and mstall hinges,
always work on a level, flat surface, Every
nme you move the pece, it racks the car-
case, which can atfect the door opening.
When the completed piece is instalied, [
use small, apered wedges under the corners
as necessary to return the carcase to a level
position and correct any misalipnment in
the doors.

My goal when fitting doors s to have a
Yo, gap at the bottom and sides and ¥ m.
to ¥ . at the top. For double doors, 1
shoot for the same gaps at sides, top. and
bottom and X in. o X in. between the
doors (see the photo at night) to allow for
expansion and opening clearance. You can
use these samie wechnigues, however, to
create whatever gap swits you.

The first step 1 to determune the width
of the opening, | measure at the top, middle,
and bottom and use the largest dimension
to calculate the minumed wideh of my
doors, | make a smgle door Mo . narrower
than the largest opening dimension, which
leaves another ¥ . for final trimmimg,. 1F
double doors are to go in the opening, 1
subtract . in. from the lirgest dimension
and divide by two to get the width for each
door. This leaves ¥ in. for opening the center
gap to final wadth after the doors are hung,

I rip the doors to wadth. being carcful to
take equal amounts off each stile. If one stile
s more than ¥ i, wider than the other, it
will probably be obwvious after assembly. 1
make a light jomter pass on each edge to
clean up the sawmarks.

| set the doors in the opening and push
them tightly against the hinge stiles 1o

CUTTING DOORS DOWN TO SIZE. A sliding-crosscut box for the tabie saw makes it
easy to trim doors accurately to size. A paper shim between the lence and the door
produces a tapered botom rall 1o M an out-ol-sguarns oponing.

check the fit. Then | joint equal amounts
off both doors as necessary to create a X .
overall center gap. The door sn't trinmed

to height untl later i the fitting process.

Fitting the hinge stile and bottom To
establish a known starting pomnt for fitting
the door, | vrim the bottom ral square to
the himge sole using a sliding-crosscut box
on my table saw MNext [ set the first door
in the case opening with the bottom rail
resting flat on the botom fce-frame mem-
ber and push the door gently aganst the
case side. If the case is truly square, the
hinge ral will rest flar against the case side,
and | go on to hit the top of the door, In
my experience, this s rare. Case panel sides
can be out of square or slightly trapezoidal
because of faulty glue-up or because the
case bottom is larger or smaller than the
top. The result is the door touches the case
side at the top or the bottom with a gap at
the opposite end. Most of the gaps thar

FITTING FLUSH-MOUNTED DOORS
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ACCURATE LAYOUTS WITHOUT
MEASLURING. Marking the door
in place is more accurate than
transferning measurements.
Penny-spacers under the boltom
rail establish the bottom gap.
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have encountered range from as narrow as a
piece of paper to as large as ¥ .

To elimmate the gap between the hinge
gile and the case side and to get the door
1o fit the out-of-square opening, | cut the
door'’s bottom rail at an angle. [ use the
same crosscut box on my table saw, but this
time, | shim out either the top or bottom
of the hinge stile with folded paper or a
wedge to aper the bottom raal, as shown
in the photo on p. 103. | made a rough
approximation of the shim’s thickness by
butting the door’s hinge stile gently against
the case side and measuring the gap, either
at the top or bottom, between the door and
the carcase. [ find it helpful to mark the
corner that needs to be shimmed, so T don't

get confused when placing the door in the

crosscut box. I take as small a cut as possible

and test-fit the door after each cut. After
fitting the door’s bottom a i) hange sides, |
clean up the borom edge on the jointer,
taking off no more than /% in.

Fitting the top To fit the top of the door, |
place it back in s opening, resting the door
bottom on two pennies. The pennies act as
Ye-in. spacers. Holding the door in the
opening so the back of the door 1 tght
against the face frame at the top of the
opening, | strike a pencil line across the
inside of the top of the door, as shown n
the photo below. This line deternunes both
the angle that must be cut on the top rail
and the door’s length. I then measure down
and drnw a second hine paraliel to and /e .
below the initial ine. Cutting to the top line

allows the door to drop into the opening.




Cutting to the lower line establishes a Y-in.
door gap. Again, as with the bottom rail, 1
use shims and make multiple passes with
the crosseur box on the able saw 1o estab-
lish the correct angle and work down to the
line, adjusting my shims in or out as neces-
sary to split the line with the sawblade.

Be patient: Taking off too much twoo
soon may leave you with a badly fitting top
rail or a door too short to be of use. Don't
cut to the second and final penal line unnl
you are satisfied with the cut of the first.
Checkmg the door as soon as it will drop
mto the opening gives me a second chance
to verify that my pencil guidelines were
correct. Cutting directly to the second line
without test-fitting can result in a lopsided
hit. The error miay be less than 4 ., but
the eye carches small differences in the gap
between one side and the other of the door
and case and magnifies them.

Fitting the knob stile Onice | am satisfied
with the consistency of the wp gap, | joint
the top of the door to remove the saw-
marks. If I'm installing a single door, |
check the side gaps at this point by pushing
the door'’s hinge stile snugly against the case
side, This should leave a ¥-in. gap between
the knob rail and the case side. If necessary,
'l plane the knob mil and then install
hinges as described Later. If I'm installing a
pair of doors, | follow the same precedure
with the second door as the first. When fit-
ting the second door, | make sure that the
width of the bottom rails at the points
where they meet the knob sules is within
% . Although beth bottom rails may be
tapered, the eye won't notice that as much
as the misalignment of the bottom rails at
the center of the pair of doors. Also, [ care-
fully mauch the top gaps of both doors in
the openmg.

I set both firted doors in the opening
with their hinge rails tight o the case sides
and check the center gap between the two
doors. If there isn't a consistent Xo-in. gap

A KNIFE IS MORE PRECISE THAM A PENCIL
Scribing around the hinge accurately marks its
position. Darken the scribe line with a pendil to
make the line easier to see when routing away
the waste.

from top to bottom, | adjust it with a plane.
I don't attempt o establish my final “an,
gap berween the doors unil after the
hinges are installed. I finish fitting the doors
by sinding the edges of the top, bottom,
and hinge stile with a sanding block.

Installing Hinges

I cut hinge mortises by wasting away the
bulk of the material with a Ryobi lami-
nate-trimrning router and a ¥-in.-dia
straight bit and then paring to my layout
lines with a sharp chisel. The enly way Fve
found to get a consistent and accurate
hinge gap, however, is to test my router set.
up on some scrap. | actually install a hinge,
complete with at least one screw for each
leaf, and then measure the gip between the
serap pieces. When the gap s ¥ in,, | know |
have the router bit set at the proper depth.
Serong the depth is a trial-and-error
process, but I can get pretty close the first

FATING FLUSH-MOUNTED DOORS
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Adjusting
Problem Doors

Nu matter how careful Tam, I always seem to
end up with a door that just doesnt want to
cooperate. /A cOTnET sticks out here or recedes into

however, usually fall into one of four areas. These
areas and the methods for correcting the problems
are degailed in the drawings and the text below.

Uneven gap at top or bottom: Sometimes 1y
doors will fit perfectly without hinges, but once m-
stalled, the gap becomes uneven along the top or
bottom edge, as shown in figure 1. Hinges, even
when taken from the same box, may be shightly dif-
ferent in thickness, which affects the side gap and
throws an angle into the top and! botrom gap, First
I'll check the single screw that I've placed in each
leaf to hang the door remporarily. If these screws are
tight, I'll add the other two screws to each leaf o
see if that will pull the door into line. If the door is
aiill out of line, a small shim of sandpaper under one
or both screw plates should bring the door back
into alignment. The Jast resort is to rework the
hinge mortise.

Hinge stile not in plane: You can install the hinges
perfectly and still have one corner of the hinge stile
cither proud of or sunken below the plane of the
door opening. If the door is out by as much as % .,
this alignment problem can be overcome by off-
setting the two remaining screws in the hinge plate,
as shown in figure 2.To begin, loosen the first screw
that you installed in the offending hinge. Then, to
pull a door in, offset the screws in the door side of
the hinge plate toward the back of the hole. To push
2 door out, place the screws hard against the edge of
the hole nearest the barrel. After installing the new
serews, 1 usually remove the initial screw unnl I'm
permanently hanging the door so that 1 don't cancel

any leverage my offset screws have gained. Before

reinstalling the removed screw, 1 plug the hole with

toothpicks dipped n ghue. Then 1 redrill the pilot

hole, so 1 don't affect the fit of the door.

Top of knob stile not in plane: If there is WISt OT
wind in the door, the rest of the door may fit per-
fectly, yet the top of the knob stile might either be

recessed or protrude. Because

| almost always mstall

magnet catches at the top of my doors, | can locate

the magnets to pull or push a

door into Iine (see

figure 3). I've penerally found nonmagnetic catchey

have too much play to be effectve m aligning

doors, In turn, pulling in the top of the stile almosy

always pulls i the bottom of

the stile as well. 1 can)

usually correct this problem by ghung a leather bul
ton on the door botrom to push this corner back
into plane.

Bottom of knob stile not in plane: If the knob
stile is recessed at the botton, a leather button gl
to the door will easily correct this problemn as me
tioned previously. But a protruding knob stile is t
most me-consuming problem o correct when §
ting doors. My selution s Lo sand the protruding
door flush. The difference in thickness of the apg
stile is only noticeable when the door 15 open, 31}
even then, most people will not be aware of it.
| mark the amount of protrusion on the edgy
the stile with a pencil, using the adjoining door']
stile or the door frame as a guide, as shown i
figure 4. Then 1 remove the door from the case
cand the taper with a belt sander. After deternii]
that the doors are in the sane plane, | final-sand
rapered door and install the knobs. If the door i
an obvious twist to it, the high corners can be
canded down before installation.




Fig. 1: Uneven gap
at top or bottom

I the coor dmoops after hinges are inetalled, a
sandpapes shem placed under one or both kinga
leaves will open the side gap and |leval the top
and bottom gaps.
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PARE MORTISES GRADUALLY
to the scribed line, alternately
cutting down and from the side.

Be patient, and work siowly for
best resulis.
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time by measuring the thickness of the
hinge at the knuckle (the hinges | normally
use are A in, thick). From the hinge thick-
ness, | subtract my desired gap and divide
by two to get the mortse depth for each
hange leaf

To install hinges on a door, | start by
marking the hinge location. I posiion
hinges so that the top of the top hinge and
the bottom of the bottom hinge align with
the inside edpe of the wp and botom rals,
respectively. This establishes the location for
the outside shoulder of the hinge. To lay
ot the hinge mortise, | hold an opened
hinge ughtly against the hinge ral and
scribe around it wath a knife, as shown in
the photo on p. 105. | use the semp router
to remove the majority of waste within the
layour lines; then T use a chisel w elean up
the shoulders o the knife marks, as shown
in the photo at left. It's a good idea o pen
cil in the seribe lines before routing to
miake the knife marks more visible. | install
both hinges on the door, using just one
screw on each leaf. Note that where hinge
leaves wrap arovnd the hinge pin, one leaf
is notched at the top and bottom and the
other leal s solid. For unifornmuory, | make it
a rule to place the notched leaf on the door
and the solid leaf on the case

To mark the linge locations on the case,
I set the door with hinges installed back in
the case opemng, | put penmies under the
door to re-establish the bottom gap. Holding
the door tightly against the case side, | make
tick marks on both ends of both hinge bar-
rels with a knife. I remove the door, lay a
loose hinge against the tick marks, and
scribe around the hinge plate wath a knife. |
rout and chisel the hinge moruse as before
and hang the doors mn the case with one

screw in each leaf.

Final Adjustments

With the doors screwed in place, [ check
my gaps along the hinge sules and at the
tops and bortoms around both doors. Tf
everything looks right, | plane the knob
stales of both doors vndl the center gap
between the doors 5 from #: . to ¥ .
After 1 mn satished that my gaps are consis-
vent and even all around the door opening,
| remiove the doors. To provide swing clear-
ance for the doors, | joint a shght wper
toward the back of the door on the knob
stiles of both doors. [ drill a hole for the
knob, cenwered on the knob stile and 5 .
down from the top of 4 base cabinet’s door.
(O wall or top cabmets, | mount the knob
5 in. from the botton, and on center cabinets
or cabinets on stands, I'll position the knob
2 m. above center.) Then 1 finish-sand the
door and break all the edges with sandpaper.

I remstall the doors on the case and feel
all around the door opening to see that the
door is sitting 1 the opening evenly and
that both doors lie flat in plane with each
other. If they are sansfactory, 1 install the
remaming screws, knobs, and door carches.
After the door s installed and | am happy
with everythmg, | break the edges of the
door opening hghtly with sandpaper.

Ths is the procedure | use to fit flush
doors at its sumplest. [t 15 rare that every
thing goes this smoothly, though. When
things don't turn out, [ resort to one or all
of the problem-solving techniques dis-

cussed in the sidebar on pp. 106-107

STEVEN BUNN ig a woodworker in Bowdoinham,
Maino




Glazing
Cabinet Do_o_r_s___

ve opened a lot of glass doors on BY TONY KONOVALOFT
finely crafted cabinets and eringed.
The jomts are tight, the finish 1s fine,

but the glass is held in place by methods

that look, at least to my eye, crude. 1've seen

big, clunky strips held in place by #8

screws, badly done purty, and pfl‘ha’pﬁ wWorst

of all, vinyl strips screwed or even stapled o

the door frame.

What looks much better 1s glass set in a
relauvely deep rabbet in the frame and held
in place with beveled strips of wood on the
back side of the door. The strips function
like quarter-round molding, but the profile
is more refined. The strips, which are easy
to make, are fastened tw the shoulder of the
rabbet with brass escutcheon pms. Should
the glass need to be replaced, the strips eastly
pop off and can be reused.

Holding gles in a door this way s nothing
new: It’s an old technique that works be-
cause it’s simple and pracucal, and it looks
good whether the door s open or dosed.

Designing for Glass

With glass-front cabmets, the focus is not

on the furniture bur on whats imsde .

GLASS ADDS A WHOLE NEW DIMERSION TO A Before you begin making the cabinet,
CABINET. The Inside Is as important as the oul-
side. The thin beveled strips holding the glass
to the back of these doors looks good from
either side.

think about how a glass front will affect
the design and construction. For instance,
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Bullding the Frame

T Top il
15 n wide

and-tenan joint locks
wiel BuLnds
eomplicaed but in |
easy to meke with | |
Fand tools. Theme's no il
nead to stop-cut the |
rabbal; you can nn a \|
|

plang o router tha full
lengith of the pece. All
frame components ane
% in. or % thick

Bestom sl aanel /l

stiles, 1% in. wide

THE 5TRIP ON THE LEFT IS
READY TO INSTALL. The bevel
and chamfers, though small, are
obvious when compared with the
rectangular strip on the right
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everything is now visible, so the layout and
fit of the jomts on the mside of the cabiner
are as nmportant as those on the outside.

Glass thickness and temper Standand
window glass 1s only % mn. thick, and 1 use
it almost exclusively. Its called single-
thickness float glass, and I buy it cut o
order at a local glass shop. When safety 15 a
factor (when the glass will be near the floor
i a howsehold with children, for example),
I use tempered glass. The thinnest readily
available size of tempered glass 1s ¥ in., and
it has to be special-ordered.

1 wouldn't use beveled strips where the
glass is thicker than ¥ in. because the rails
and the stiles must be beefed up to accom-
modate the glass and the larger strips. Un-
less the cabinet is really large, the whole
thing probably will look clumsy.

Glass weighs abour three times as much
as wood, But the weight of a simple door
glazed with Ye-in. or K-in. glass is oughly
the same as that of a similar wooden panel
door becanse the glass is so much thinner.
There's no need to consider special hinges
or handware.

Attaching the

Beveled Strips
Stnp stands prowd on back,
e i
S appu?ahly » i
s
" SE—— 3
. ____11 _— Escutchean pin
— !I-"
.-""-'f i :
- = | \
= Single-thickniess
// plass
Rabbel depth, Rabbet widih,
twecr-thirdds the 4 i
thicknass of the
rmmea

Glass color and wood choice Standard
float glass, sometimes called soda-lime float
glass, has a slight green tinge. The effect 15
more noticeable as the thickness of the glas
increases, and it can alter the color of the
wood behind it Sometimes the effect can
be pleasing, and sometimes it’s not. Test it
by looking at wood samples through the
glass you intend to use.

Dimensions and construction of frames
When sizing the cabinet-door frames, keep
in mind that the clear front affects the
apparent widths of the frame pieces. The
samie size frame you'd use for a wooden
panel front looks too heavy with glass.

When | make a medinm-sized cabinet
door (something like 15 in. wide by 24 n.
wall), the frame pieces are % in. or 4 m.
thick, depending on the thickness of the
glass. 1 make the borom rail and the stiles
1% in. wade, with the top rail ¥ in. narrower.
The rabbet depth 1s two-thinds the thicknes
of the frame.

[ join my frammes with a partial-mter,
open-bridle mortise and tenon. Its a long-
winded name for something quite simple
(see the drwing at far left). It's an old
molding joint that saves the mouble of stop
cutting the rabbets. The joint is quick and
easy to do with hand tools (which are all 1
use), because you can cut the joint first and
then run the rabbet the full length of the
piece. 1t’s also an atractive joimt.

Another way to jom the frames is to
glue up a doweled (or biscuited) frame andd
run a rabbet around the msade with a
router, squaring up the corners wath a chisel.
It really doesn’t marter how the frames are
made as long as you plan tor the mbbet

Installing the Glass

When the doors are made but not finished,
I take them to the loeal glass shop w have
the glass fited. A good slip fit 1 desira ble for
the glass—if it's loose in the frame, it may
rattle when a truck drves by. There’s no




need to allow for movement m either che

Shaping Beveled Strips

wood or the ghiss in 2 medivm-sized door.
to Heep Glass in Place

If the glass 15 too snug in the frame, ad-
just the fit with a rabbet plane and a bull Plare away sawmarks, and cut
nose rabber plane. IF the glass is a liode 5" to 8" beved on & strip of wood o ~—
small, you can shim out the rabbets with wilh this vies-moxniad bench Fﬂ_,-*"ff =
thin slivers of wood. Nothing will show :
once the beveled strips are in place. Once

the glass fits correctly, | turn my attention

back to the door. | fit it to the carcase and

; : ; Ferce made
install the hanges and catches. T hen 1 finish of scrap lacked
the door (inside and out) and set it aside. in place

Fitting the beveled strips The beveled

strips are sized so that when they're n- S
~ Brass-screw slop 8

stalled, they will stand slightly proud of the height adjustable.

fiame and be a litdle narrower than the rab-
Blesch for

bet (see the bottom drawing on the facing maounting in vieo

USING THE MINI-BENCH. A screw
keeps the strip in place while the
author planes a 5° to B° bevel.

CHAMFERING THE BEVELED
5TRIPS religves any sharp edges.
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page). The strips are not rectangular m
section—they bevel about 5% 1o B9 (see the
photo on p. 110). This makes them less visible
from the outside.

I rip the strips from long scraps of the
same wood as the frame. | plane all four
sides (including the bevel) on a small vise-
mounted bench T built for handling small
pieces (see the drawing and photo at left on
p. 111), It has an adjustable stop made from
a brass screw and a light fence tacked on to
hold the strips for planing Then 1 lighty
chamfer all the edges with a small spoke-
shave (see the photo at right on p. 111)

When the finish on the door is dry, | lay
it on the bench, set the glass in the mbbet,
and fit the strips: first the top and bottom
strips and then the sides. 1 cut them a hietle
long with a backsaw and then pare them to
fit with a chisel (see the photo below). Be-
cause of the bevel, the side pieces aren't cut
at a night angle. The best way to fit them 15
by paring away a lictle at a tme. Once the
strips are fitted, 1 hightly file the corners to

match the chamfer on the other pieces.

USE A CHISEL TD PARE THE ENDS OF THE STRIPS TO
FIT after cutting them a Iittle long with a backsaw.

Fastening the Strips

I prefer escutcheon pins over brads for
holding the strips i place. 1 like the look of
the brass head, and the ping make a more

secure fastening, 1 use # 18 escutcheon pans,

¥ . long.

Getting Clear on Glass

gy AIVE ESATER

cople who work with glass have
their own language, and the
terms don’t necessarily coincide with
common usage. As glass formulations
" | and manufacturing change, so do the
= words. Here's a partial list to make it
easier to talk with your glazier.

PLATE GLASS

These days, plate glass is a generic
term for sheet glass, but it has a more
specific meaning to glaziers, To them,
it refers to sheet goods produced by
running molten glass through rollers
and then lapping and polishing it on
both sides, This is the way most glas
was made prior (o the 1960s, but it is
a labor-intensive process. Plate glas
is used now only for high-quality
optical glas.

FLOAT GLASS |
About 30 years ago, a new manufac-
turing process was perfected that fully
automated the production of flat and
virtually distortion-free glass. A plant
casily can manufacture a nearly per-
fect sheet of glass 4 . wide and a
quarter of 2 mile long Today, the
bulk of commonly avalable glass s
produced this way.




With the strnips fitted 1 place, I mark
the locatons of the escutcheon pins every
4 m.ta 5 m. | remove the serips and drill
the shank holes for a push fic. 1 use a #53
(0,059 in.) or #54 drill (0.055 in.), depend-

of serap to be sure. | drill the holes at right
angles to the bevel and clean up both sides
of the hole by murning a small counterank
a few nmes by hand (see the top photo

on p. 114)

ing on the wood, Check the it in a prece

R - ‘.11'.._

DOUBLE-THICHNESS SODA-UME fioat

glass (top) has a slightly green tinge.
Water-white glass of the same thickness
{bottom} has aimost no color.

The whole process takes place m
a gant oven. Molten glass is poured
onto 1 pool of molten tin, where it
levels itself out. It cools slightly and is
slid oft the tin and into an annealing
oven. From there, it 1s reheated to
just below the melting point and
then cooled slowly to relieve internal
stresses. When annealed plass breaks,
it breaks mto large, irregular sharp
shards,

TEMPEHED GLASS

It is possible to temper glass and alter
its breaking characteristics so that it
breaks into small, relatively harmless
pieces. In the bargain, the glass is
strengthened The dowmnside is that
once tempered, the glass cannot be
drilled, cut or even nicked without
shatering imto tiny pieces.

Tempered glass starts as annealed
glass that s cut and machined to its
finished dunensions. It put into the
oven and heated once more, almost
to the melting point. Then its quickly
cooled on one side by jets of chilled
air, which causes rapid hardening of
the glass on that side; the other side is
still red hot This builds a great deal of
stress into the glass, so when it breaks,
it shatters into thousands of pieces.
Each one is the size of the arca
cooled by one jeL

On thick glass, this process causes
no distortion. But it can cause thin-
ner or smaller picces of ghss to curl
like a potato chip. For this reason,
glass less than 4 in: thick 1s usually
tempered chemically. Its not as strong
as heat-tempered glass, and it breaks
mto larger preces.

LEADED GLASS

The color of the glass is determmed
by the mineral content of the sand it's
made from. Each sand guarty pro-
duces glass of a slightly different color,
which can be altered by the addition
or extraction of various mineral ox-
ides. The green color of common glass
is from iron oxide, When this mineral
15 removed, the glass has almoest no
color. The addition of lead will furcher
enhance clarity, but leaded glass can-
not be produced by the floar method.
It must be fapped and polished: how-
ever, the process does produce optical-
quality glass for lenses and prisms.

SINGLE-THICKNESS GLASS

Glass js manufactured in a variety of
thicknesses from 0.0394 . (1mm) up
to several inches. Most glass is % m.
thick. The industry has designated this
single thickness, whether or not it has
been tempered.

DOUBLE-THICKNESS GLASS
For some Teason, ¥-in.—thick glass is
commonly known as double thick-
ness, even though this glass is only 4 m.
thicker than single-thickness glass.

AIME FRASER, formerly an essistant editor al
Fine Woodworking magazing, i the author of
Getting Started in Woodworking.
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CLEAN UP ROTH SIDES of

the escutcheon-pin shank
holes by hand-turning a small
countersink.

I put the escutcheon pins partway in the
shank holes in the strips and put the strips
back in place on the glass. Holding the stnp
firmly in place, | hightly tap each pin to
mark the frame for the pilot holes. After re-
moving the strips and the glass, | use the
miarks in the frame as centers for dnlling
the pilot holes. | use a #55 drill (0.052) for
a hammer fit, and I drill at about 5° off the
perpendicular—the amount of the bevel.

Everything is ready for final assembly,
but first | finish both the strips and the -
side of the cabinet wath paste wax.

Final Assembly

Before installing the glass, 1 clean it one last
time. | put it back in the frame, put the
strips in place, and protect the glass with a
picce of cardboard cut from a cereal box,

1 set the escutcheon pns with a 3-oz.

PROTECT THE GLASS WITH CARDBOARD, and carefully use a light hammer when
setting the escutcheon pins.

114 DOORS

Warrington hammer; it's light and narrow,
perfect for such delicate work (see the photo
below). Don't try to drive the pins m one
blow—take it slowly. Be careful not to hit the
strips, or they'll be marred by the hammer.

If an escutcheon pin goes mto the frame
too easily becavse the diameter of the pilot
hole is a little too big or the hole too deep,
you can tighten it up by bending the pu.
Just lut it with the other end of a Warning-
ton hammer to put in a slight curve, When
you put the pin back m the pilot hole, il
snug up micely.

Because I've already fit and finished the
door, all that’s left s to mount it in the cab-
inet. After this 1s done, | mnstall a small riser
in each door opening to support the doors
when closed. Risers are preces of wood, 4.
by 4 in. by ¥ in. long, mortised mto the
cabinet bottom on the catch side. The block
goes in end grain up and is filed down unol
its heighe equals the gap between the car
case and the door (about the thickness of 3
business card). The door rests hghtly on the
riser and opens and closes freely.

TONY KONOVALOFF s o profossicnal furniture
maker in Oak Harbor, Washinglon.




n woodworking, as in architecture,

arches can be both decoranve and

functional. Positioned below the man
structure, an arch adds strength without the
visual weight of heftier underpmnings.
Placed higher up, such as m the upper ranl
of a bookcase, an arch lends a it of ele-
gance, Adding an arch to the upper rail of a
cabimet door s also an easy way to refine
the sometimes boxy look of frame-and-
panel construction.

I wanted o find a quick way to cut
arched doors so that | could offer this de-
sign option to my chents. After a hittle plan-
ning and experimentation, and in one
quick afternoon, 1 was able to make an
adjustable jig that allows me to cut arched
raised-panel doors of almost any size. The
few hours spent building the jig proved
worth the time; over the last four years, ['ve
used it 1o make countless doors for the
kitchen cabmets that are the mamstay of
my business.

The only way to get uniformly fur
arches is to work (rom two accurate tem-
plates—one for the ral and one for the
panel. Each door width also requires a dif-
ferent set of templates. Using the two-piece
g shown on pp. 116-117, 1 can quickly
and efficiently cut a set of panel and rail

Arched Top
Cabinet Doors

BY BILL EWING

IT'S EASY TO IMAKE arched raised-panel doors
of any size with an adjustable jig and & router.

templates to bt a wide range of cabinet-
door sizes. By using these templates in con-
junction with rul- and stile-cutting bits,
you can cut the door pans for a whole set
of kitchen cabmnets in a day.

ARCHED TOP CABINET DOORS 118
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The key to this jig 18 that it can be
adjusted n two different ways. The radius
arm of the jig allows you to make arcs of
different radii. The stiding prvot point in the
base allows you to move the center point of
the arc’s radivs to accommodate Varymg
widths of door rails. Another great thing
about this jig is that it can be adjusted
while the router is in place. To cut out the
panel and rail templates, I always use a
plunge router with a %-in. straight bit.

A 1-in. Arch Looks Best
on Cabinet Doors

Before making panel and rail remplates,
you have to establish a few design
parameters: the depth of the arch and
the width of the rail. After some experi-
mentation, ['ve found that a 1=in. arch
looks best on most cabinet doors, An
arch of less than 1 in. Jeaves the rail oo
meaty and the arch too subtle. Making
an arch with a depth of more than 1 n.
cuts down on rail width so much that it
appears weakened.

For both aesthetics and uniformity, 1
always use 2 . for my rail and stile
widths. I maintan this 2¥-in. dimension
at the midpoint of the arc and increase this
measurement by 1 . at each end of the
il These measnrements remain constant
regardless of the rail length.

Templates Are Easy to Make

Once the jig is up and running, you re
ready to make templates. While it’s possible
to determine the measurements by trial and
error each tme you set out to muke a tem-
plate, I refer to a graph (see the sicdebar on
p. 118) that tells the radius anc pivot-point
measurements needed to cut templates (or
various rail lengths. If 1 need to cut an arch
with a depth of other than 1 in..1 use the
ample formula to gauge the radius.

Adjustable Jig

I'he radius arm

The radius & congsists of a-piet‘ad!-mldhﬂnd. a
muﬂanoimmdnpwnl Masonite. Sots in the
w.w&hmwmmmpm.mm
on @ router table. A Immﬂlhﬁandtﬂlhwm!dﬁ
ito & mortise in the wooden circle. Stickon
mwwmnﬁmﬂtlﬁiﬂrﬂ:mnﬂt
mwwmmrmm.mwmmm
adls atrmgﬂ‘lmdpmnduabmu'ru the mouter.

e base

The main body nlﬂw,'qhmmmd&nlﬁ-m.

with routed slots that houss the sliding prat
pciﬂ“ﬂ44n~withrmuﬁﬂdm11ptmvmﬂiam
deep sis the terphate material i Whick—i m. on this pg.
il yormplotes butt the top ol the well, panel
templates butt the botiom. Tha bottom of the D s
poverad with Masonfie.

in by R g
3% in. by 18- _ 12in m';‘of?

o \

\

I md 4 | . L] ..1 |III
stop, % in. by / |
1in \1" F \

iy’ L
I |I.'
i
' et

Mazsonite backng,
% . thick




Sliding pivot poinis

The: slicding preot points in the base and

the radius aem must it snugly inlo thesr
commuponding shots. The author puts

2 Yo-in. beass redd i tha redius arm's plot
pont and & meting brase tube in the base's
prvet point. The rod and tube provide a
gmooth, precise connection betwaen the
mcius arm and the pg basa. Rod and tubing
can bo found at most hobby shops.

Measuring tape
i
|"I....
"_____._lI RSy i
!
kA _."1,-._|_ P e

Pavot point in radius am

I o build arched raised-panel
fdmmmmﬂmmm
plates—one for the panel and one for
the rail. The author's jig adjusts so
that you can cut & matching set of
Pivot point in jig base templates. The templates are used to
III cut fair and complementary curves on
'\ a door's panel and rail
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MAKING THE RAIL TEMPLATE. With brads
securing the template biank in place, a
router outfitted with a ¥-in. straight bit
cuts a smooth arch in the rall template.

SUGHT ADJUSTMENT. To cut the panel tem-
plate, increase the radius on the jig's arm

¥ In. to allow for the bit dlameter and the
panel tongue.

FINDING THE PERFECT CURVE

When you have to handle different-sized
arches in a single piece of fumiture or in
a set of cabinets, it's imperative that the
height of the arches be uniform. Even
small iregulanties in the arches can be
geen al a glance.

It's possible to use trial and emor 1o
determine the measurements each time
you make a template of different rail
lengths, but | plotted points on a graph
fhat allow me to see quickly what the ra-
diue of the arc needs to be. These
measurements will give you a height of
1 in., a suitable arch for most cabinets.

Radii for eomunon rail lengths

rail length Redlus
Gin. 5in.
7in. 6.625 n.
Bin. B.5
Qin. 10.625n.
10in. 18 in
11in. 15,625 n.
12 in. 185 n.
131, 21625 in.
14 in. 25 in.
15 in. 98.625 in.
16 in. 32.5in.

28
27
26
25
24
23
i
2
20
18
18
17
16
15
14
13
12
11
10

Radius (inches)

J

I

i/

;e - 0o

Rail largth (inches)

4 2

g 78 0101121314 16

A MATCHING PAIR. Once the radius has
been adjusted, tack a Masonite blank onto
the jig's well. Cut the panel tempilate with
the router in a single pass.

Formula for success
| onoe had 1o build doors that required an
arch with a radius longer than my jig could
handle. | found the radiius through trial and
arror-not my favorite method. Since then,
I've avoided the trial of all of these emors
using & simple algebra formula my son-in:
law {an engineer) derived:

R =(R-X) +L/2),

Where R = arc radius,

L = cord (the distance between the
onds of the arc),

¥ = helght at the midpoint of the arc.

Don't panic—the formula reduces lo &
mare manageable size when you substiute
the height of the door arch (in this case,

1 in) for X. it becomes:

R=Y%+L'/8.

For exampie, if your rail length isBina

R=%+8'/8,

R=1Y%+ B4/8,

R=8%in.

For arch heights other than 1 in., such
as in the top face frame of a display cabin€l
just substitute the desired height for X ive
crunched the numbers for 24n., 3-in. and
4-in. heights.

Zin:R=1+L"/16;

din:R=%=1"/24;

Aln:R=2+L"/32.




To make a ral template, first install a $=in.
Masonite template blank—3% in. wade and
2 in. longer than the rail length—against
the hardwood stop m the recessed well on
the jig’s base. Set the brass rod in the radivs-
arm pivot point into the brass tube in the
base’s pivot point. The pivot point on the
racius arm shides and s secured wath a
machine screw on the side of the arm.
Loosen the screw, and move the pivot point
to the correct ral length, then rebghten it
Then loosen the adjustment screw on the
pivot point in the base and retighten it
slightly shy of its final position. Measure the
distance between the ends of the arc and
keep adjusting the pivot point on the jigs
base until this end-to-end measurement
equals the desired rail length. Now you're
ready to rout the arch.

Once the ral template has been cut,
move on to the panel template. The are for
the panel template will have to be slightly
larger than that of the rail template. As you
move from making the rail template to
making the panel template, you must n-
crease the length of the madivs to accom-
modate the bit diameter because the outer
is cutting on the opposite side of the bit.
You also have to lengthen the rachus arm to
create a tongue on the panel.

Lengthen the radius arm by ¥ m. to
compensate for the -m. bit diameter and
¥-in. panel tongue. Start with a remplate
blank that 1s 3 in. wide and the same length
as the rail template, Butt it against the rear
stop and attach it with brads. Once the
pivot point has been adjusted, smply rout
the arc. After cutting the templates, you can
start bulding doors.

Build Doors Oversized
and Trim Them to Fit

Somewhere, perhaps in a parallel universe,
frame-and-panel doors always glue up
square, and the stile ends are always even
with the raks. But in my shop, reality reigns.

To correct minor imperfectons in assembly,
I build my doors ¥ . long—adding ¥ m.
to the wadth of both the top and bottom
rails—and trim them to size with a crosscut
sled on my table saw.

Using the table saw, cut stock [or the
upper and lower rail 3% in. and 2¥ in. wade,
respectively, and leave them ¥ n. longer
than the finished length. Because each stile
is 2% in. wide and you lose X in. of each
edge when you cut the inner edge profile,
the ral length is 4 in. less than the overall
door width. Cut the stiles 2% in. wide and
¥ in. longer than the finished door height.

Rail-Cutting Sequence Is Key

It is important to follow a particular se-
quence when shaping the rails and stiles
because you could end up trying to shape
the upper rail ends withour a straight edge
to rest against the router table’s miter gange,
or you could encounter serious chipout
problems when the stile-cutting bit exits
the arch in the upper rail.

Place the mil template on the back of
the upper rail and align the end of the arch
with the left (when viewed from the front)
end of the rail and draw the arc, With a rail-
cutting bit in your router table, shape the
left end of the upper rail and the right end
of the bottom rail.

Remove the waste material on a band-
saw, tack the template into position, and
shape the rail’s arch on the router table using
the sule-cutting bit with a pilot bearing on
top. This 15 a small piece to cut on a router
table, so use a hold-down jig. While the bit
is still in place, go ahead and shape the in-
side edges of the stiles and lower rail, as well
as a scrap piece of the same stock o be used
i dry-fitting the panel. Finally, cut the upper
rail and lower ral to length on a table saw or
miter box. T'he only thing left is to replace
the stile—cutting bit with the mil-cutting bit
and shape the remaining ral ends,

ARCHED TOP CABINET DOORS




A Dry Run Avoids Headacnes

Dry-fitting the frame allows you to take

exact measurements for the panel. Be sure

to allow for a %-mn. tongue on all four edges.

Iip the panel to exact width so that the
ROUGHING OUT

THE RAIL Shape one arch of the panel will match up with that of
end of the rail on the rail. Leave the length of the panel about
the Fouler table, 1 in. long so that the arch doesn’t have to
then cut away the
excess material on be cut to the very edge of the panel.
the bandsaw. Using a framing squarg, draw a line
across the back of the panel, approximately
1% in. from the top. Use the square to align
the arch of the panel template with the line
you've just drawn, making sure that it meets
each edge of the |um-|_ and draw the arc.
Rough-cut the panel’s arch on the bandsaw
and tack the templare back into place. To

CUT THE PROFILE ensure a nice, smooth edge, clean up the

AND CURVE N cut with a bearing-driven straight bit on

ONE PASS. Wikh the your router table, and trim the panel to

template tacked into £

place, use a rail- finished length.

cutting bit to shape Now you can shape the panel using a

:::mn'm._"' by panel-raising bit with a top-mounted pilot
bearing. Use the fence in the normal fash
ion for the straight edges. As you shape the
curved edge, register the panel against both
the fence and the pilot bearing. This is safe,
provided the pancl is large enough Lo prip
firmly and you don't try to hog off too

y ry to hog
much material n a single pass. Use a scrap
piece of stile stock to check that you rasc
Tomplate
. _ the panel to the correct depth
Rail-cutting bit 0 .
All that remans is to cur the back rabber

in the panel so that it fits the groove the
rails and stiles. Once everything falls into
place, some glue and a couple of clamps

bring everything together. Measure the

door’s exact length off the cabinet and trim
the door to length. When you hang the
door, the elegant arch serves as a subtle re

minder that it was designed with care

BILL EWING |8 a cobinotmoker in Girard, Okia

120 DOORS




bearing.

Straight
CUT THE PANEL TO ROUGH SHAPE. Trace bt~
the arc from the tempiate onto the panel -

TRIM THE PANEL FLUSH. Tack the template RAISE THE PANEL When tumning a fiat
in place and trim the panel flush on the panel into a ralsed one, you can make
router table using a straight bit with a pllot & safer cut by using both the fence and

and trim the waste material away on the
bBandsaw.

Arched Grain
for Arched Doors

hen you build custom arched doors, you have
WIh{.’ ﬂpl'.lﬂl.'lllﬂ.![}" o use gﬁliil l.h:“ accentuates
the design. My general guidelines are simple—straight
grain for the frames and more striking grain patterns
for the panels.

For the upper rail of an arched door, look for grain
with a shght curve that follows the curve of the arch.
Don't expect a perfect match, but any shght curve m
the gramn will help.

Laymng out the gran pattern for a door panel 1s
more complex. In general, look for a grain pattern
that arches upward so that it draws your eye to the
arch in the door. This gram pattern is common in
most fatsawn lumber,

the pilot bearing.

S

GOOD GRAIN, BAD GRAIN. Whenever
possible, the grain patterns should
echo the arch (above) rather than fight
it (balow).

ARCHED TOP CABINET DOORS 121




Smooth
N Tambours | J—_

BY MIKE WEISS ambours are universally recognized
for their rounded, canvas-backed

dlats and may be found on every-
thing from rolltop desks o appliance
garages. But there’s a lesser-known type
of tambour that masguerades as & smooth,
colid-wood door. The first thne | came
across a door constructed this way, 1 pulled
o it, assaning 1t was hinged, to the amuse-
ment of the desk’s owner.

Suitably impressed with the illusion, |
set out 1o make a set of these tambours for
a conteTporiry enterrainment center. My
tambours are made of veneered mediun-
density fiberboard (MDF) cut into slats and
held together by canvas, hke tradinonal
tambours. The biggest challenge of this
project was figuring out how to rip apart
the slats with minimal kerf foss and without
terrupring the gram on the front of the
ambours.

Tambours Demand

Lots of Planning

When building tambours, allowances must
be made for the considerable loss of materiy
that results from ripping stock mto lots of
ragrow slars. Then the skats must be dimen]
soned so that they operate smoothly whey|
going around the interior corner of the €25




Acﬂinﬂnmdefwmrrbwm
requires a track on the in-
side top and bottom panals. The
track must break through the rear
on one side of the cabinet =o that
the tambours may be installed. To
ensura that the tambours shide
smoothly in their tracks, use a tem-
plate when routing the grooves so
that both the top and bottom
tracks are exactly in line.

To hide the back of the tam-
bours when they are cpened, | add
two partition panels dadoed into
the top and bottom of the cabinet
and slid in from the rear, | also
place two panels at the front of
the cabinet on both sides of the
tambours.

By hiding the comer of the
tambours, the doors simply dis-
appear into the casa as they are
openad.

And the end slat should be double the wadth
of the others so that a handle may be amached.
I used a full-sized dawing o figme
out the dimensions. The slats for the enter-
taimment center are ¥ . wide with 'Yo=in.-
thick pins, which ride i the tracks. The end
slats (handle attachment points) are 1% .
wide, The macks are X in. wide o allow for
smooth operation Without excessive play.
Where each track enters the case, it makes a
90° bend dhrough a 2-in. radhus.

Veneer the Back and Cut Slats

Use Mein-thick MDF as the sulstrate for
the slats. MDF is suff enough for doors of
this size (31 in. high), and the material’s

i

!1 L Ki_me L | S

uniform density allows it to hold up well

whemn: 1t makes contact wath the mrack.

To begin. cut an MIJF panel oversized and
glue a backing veneer to one side. The substrace
must be veneered on both sides to prevene it
from warping (the face veneer goes on later).

Next, rip the panel into slats. [ made up
4 double-thickness push stick that allowed
me to apply uniform pressure on both sides
of the sawblade. The added contiol of such
a push stick produces clean cuts. After cut-
ting, nuimber the slats on ther ends and sand
away any saw marks, When assembled in
order, 1t is critical that the slaes fir together
tightly; otherwise, excess glue may find us way
mto the gaps when applymg the face veneer.

SMOOTH TAMBOURS

SEE HOW THEY RUMN.
With the back ol the
cabinet remaoved (far
left), the twa tam-
bours can be fed in
from the right rear
side and siid around
to their respective po-
sitions. Then the two
partition panels are
fitted so that the tam-
bours are concealed
whn the doors slide
into the casa (left).
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apphed o the over-
gized ¥am-thick MDF

door parsl R‘"‘x
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MOF cutinto
Si-in-wide slats

Glue the Face Veneer
onto the Slats

To hold the slats in position, 1 built a jig
from two layers of Yon.-thick MDEThe jig
is slightly oversized to allow for sawing the
slats to the final length. A wedge provides
clamping pressure to the slats. And to pre-
vent damage to the vencer bag, 1 rounded
over ull the hard edges of the pg. | have
used two—part liquid wrea resin glue for its
slow setting properues, but on this occasion
1 used yellow glue. Once the slats are all
positioned nghtly together, spread the glue,
lay on the face veneer, and place the assembly
INMO 2 Vacuum press.

After carefully removing the door from
the vacuum press (remember, it is a bunch
of individual sluts joined together only by a
continnous sheet of face veneer), imm the
face vencer flush with the substrate using a
router. Moisten the veneer tape with water,
then scrape and sand away the ape and any

traces of glue.

CUT THE SLATS. After appiying backing veneer
to one side, rip the panel into slats, A double-
width push stick and a slow, steady feed rale

help keep the siat tight against the fence.

Trim the Face Veneer
with a Knife
1 achieve the nearly seamless appearance of
the tambours by cutting apart the shits using
a fine knife and another jig The jig employs
an acrylic rod partially embedded in a piece
of MDE

To cut the face veneer, place the slat
assembly on the jig, backside up. Then flex
apart two adjacent slats over the length of
the acrylic rod, and cut the weneer using
an X-Acto knife. Gentle pressure with
repeated strokes seems to produce the
cleanest cuts. Reeplace the blade often, and
rotate the acrylic rod shghtly for each new
cut so there is 2 fresh, smooth surface sup-

porting the veneer as it is shced.

Apply the Canvas, Machine
the Pins, Then Apply a Finish

Once the slats have been separated and the
edges cleaned of any glue, reassemble them
in the holding jig face vencer down. Then
add the solid-wood handie-arrachment slat

to one end of the mmbour. Because you are




unlikely to find a picce of solid stock o
match the face vencer, you may want Lo
|,;|'.,r,|~.,-:_' the h,'|-l'|.|!{' slat Conmast \ulh I:1'II:' rest
of the door.

For the backer, | use 12-02. artist’s

carvas, cut shghtly wader than needed, and

fasten it wath yellow 5'_!11;'.71'- prevent the

Shoet ol
laoe veneer .

Simple jig
keeps slats
aligned

THE 1IG 1S MADE from
two layers of d-in.-thick
MDF. The tambour
slats are held tight by a
sliding wedge thal is
tapped home.

catvis o st |\1.‘~_|_' to the vacuuem bz,
place melamine-coated particleboard or
plywood over it

With the glue-up completed, cur the
tmbour o s final size on the mble saw
Then machine the mbbets on the uppet

and lower edges wo form the pins, wlich

ROLL AN EVEN COAT OF YELLOW GLUE DNTO
THE SLATS IN THE 11G. Carefully align the face
wveneer, top with a caul of melamine-coated

particleboard, and place the assembly In the

VaCLUM pross

Slats, with |>I.!yi:ll.|||{:
Warnenr '..|"f]' '|"1'|1|l'
el ighily in the pg
{moe below),

AFTER THE GLUE HAS SET, TRIM THE FACE
VEMEER, Use a router and a flush-trimming

bit to remove the face-veneer overhang.

To remove the veneer tape, first moisten it with
water, then scrape It off.
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APPLY THE CANVAS BACHING Cut the
mmﬂliﬂlenw:i:udtq allow far
mm:mmmmmum
mhﬂdﬂnhlhuuumullnmﬂw
applying the lace veneer,

%
~— e,

12-cz. arfist's carvas
e tarnkbour ety ~

-
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CUT THE PIMS. Because the slals are
held together oniy by the canvas, an

antikickback device applies dovenward

REDUCE THE DRAG. Chamier the front
.muulﬂmhpandhnttnmplm.ln:d—
dﬁnnanmmeddeadpesdﬂmbnt-

pressure while the pins are cut. Feather tom pins.
hoards would waork, too.

The key

to continuous

—

A solichwood stat for the
door handie is added
before the canves is
ghued on.

guide the door along the tracks. Cut the
rabbets on the faces of the tambouns so thar
the panel overhangs the bottom track, hiding
it, when the tanbours are shut.

T minimize fricoomn, chamfer the front
edges of all the pins wit h a chisel. Addition-
ally, ease the side edges of the bottom pins.

| sprayed a lacquer finish on the wm-
bours and cabinet shown here. If you usc 3

rubbed-on finish, 1 suggest that you place

grain

WITH THE SLATS
FLEXED apart on a
jig, take light
passes with a sharp
¥-Acto knife to ant
through the face ve-
neor, An acrylic rod
supports the face
veneer at the point

the tambours in the jig to keep the slats
tight and to lessen the chances of wearmg an
edpe of the face veneer.

Afier the finish is dry, apply wax to the
pins and track o further reduce fricoon.
Last, glue a narrow strip of wood to the
back of the hardwood handle slat o cover

the edge of the backing canvas.

MIKE WEISS s a woodworker in Delaware County,
Mo York.




hen | make drowers, | use half-

blind dovetails to join the

drawer front to the sides. I'm
a tradinonalist and prefer not to let the
jomnt show through on the face of a piece.
To enhance the look of the joinery when
the drawer is pulled open, | use two con
trasting woods on my drawers, such as
walnut for the front and white ash for the
sides and back.

Onee I've selected the wood, dimen-
sioned it, ;1|:i.] cut it o size, | mark each
board o mdicate which L‘Ligr 5 up, what
part of the drower it is (left side, right side,
or back), and which face is ouside. | look
at the grain pattern and growth rings, and
I make sure the inside of the tree 3 on the
ouside of my work. Then T cur a groove
near the bottom of the drawer sides and
front with a couple of passes on my table
savy, making 1t 2 soug it for the drawer

Making a
Drawer with
Half-Blind

Dovetails

HALF-BLIND DOVETAILS
ALLOW DRAWERS TO
BLEND IN with surrounding
surlaces and make for
continuous grain pattérn
or figure, top to botlom
and side to side across a
piece. The joint is no more
difficult to cut than
through-dovetails.

bottom. 1 test the fit with a piece of scrap
the same thickness as the drawer bottom.
1 rip the drawer back to the top of the
groove, so | can slide the drawer bottom
in after assembly.

Next, I set my marking gauge to the
thickness of the drawer sides. Then | mark
the imside of the drawer fron l!,.‘l" around
both ends of the drwer back and around
the back ends of the two drawer sides,
which will be through-dovetailed ro the
back. 1 set my marking gauge to about two
thirds the thickness of the drawer front (the
tail length), and [ mark the two ends of the
drawer front.

Then 1 cut and chisel my dovetails as
shown in detail on the next three pages.
Once all the pieces are cut, | test-fit them
and make any necessary adjustments. Then |
disassemble the pieces. finish the inside sur

faces with a few strokes of a fine smoothing

MAKING A DRAWER WITH HALF-BLIND DOVETAILS 127




128 DRAWERS

plane, and sand them with 120-gnt sand-
paper. | apply white glue with a disposable
acid brush. I've found that white glue sets a
bit slower than yellow glue, so I don’t have
to rush the assembly. The brush helps me
get a good, even coat, even in oght spaces.
I don't use clamps on drawers; the joints
are tight enough to create a good bond be
tween the drawer parts. | use a hammer and
2 Block of hardwood to close the joints. To

ensure that the drawers are square, I just -

sert the drower bottorn as soon as the draw-

er 1s together. Because the bottom s square,

the drawer squares up augomatically.

FRAMK KLAUSZ makes fumiture and repairs anliques
at his shop in Pluckermin, New Jersey

1. CUT THE TWO HALF-PINS at either edge of the
drawer-front end, taking caré not to cut past elther
scored line.

2. NEXT, JUDGE ANGLE AND SPACING BY EYE, with-
oul laying out the dovetalls, and cut a Tull tail.

2. VISUALLY DIVIDE THE REMAINING SPACE In hall
for & drawer with two tull pins, in thirds fora
drawer with three full pins, and so on. Make all
cuts at one angle first (see the drawing on the
tacing page for sequence), and then cul all the
opposing angles. Also cut the pins for the drawer
back at this time, using the same method. For the
strangest dovetail joint, through- or half-Llind, pins
and talls should be approximately the same size.




4. CHISEL BAS ELINE. Position a paring chisel just
ahead of the baseline, bevel oul. Tap the chisel
with the maliet. The bevel drives the chisel to the
scored line, preventing tearout.

Pin-cutting sequence

By spascing his clovetads by eye, the suthor saves layout time and onds up
with dovetasts that are stll just an regulsrly spaced as they nood to bo
If they're shightly off, so much tho better They look mono hand-cut

Tail depth is approxmmately two-thinds
tha theckness of tha draser front.

5 POSITION YOUR CHISEL 45° MANAY FROM YOUR BODY, about halfway batween baseline
and the end of the board, bevel up. Whack the chisel with a mallet, gradually moving the
chisel back to the end of the board, working down through the waste between the pins.

6. ALTERNATE CHISELING FROM
THE END with perpendicular
blows al the baseline that free
the wasio.
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T CLEAH UP ANY ROUGH PINS
once you'ne down to the tail-
depth line (undercut it slightly)
by paring carefully into the
COrMers.

B, MARK THE TAILS FROM THI
PING with & sharp pencil, The
pencil line is sasier to see than
a knife line. By splitting the
pendil line, you can get as tight
a joint as if you'd used a knife.
Belore doing any marking,
though, make sure the inside of
the drawer is facing up on the
pench and that the groove for
the drawer bottom in the side
lines up with the groove in the
front. After marking the talls on
the front of the drawer sides
from the drawer front, mark the
tails on the rear of the drawer
sides from the pins you cut for
the drawer back.

130 DRAWERS

10. THEY'RE USUALLY RIGHT LN,

bt i they're not, it's not a prob-

iem. Klausz cuts small wedges
from an offcut of the same
board that the flawed dovetail
was cut from. He tapers the
wedge in two planes so that
as it's tapped Into the gap
between pin and tail, it closes
up tightly both on the en

and on the side. By using the
same wood, you gel an almost
invisible repair.

g, USE YOUR THUME TO GUIDE THE BLADE With
the tails marked, put one drawer side upright in
the vise with the inside facing you. Take a couple
of strokes to establish a kert at what looks to be
the correct angle. Then double-check the angle
before finishing the kerf. (Klausz doesn't worry
about the blade being horizontal front to back
because it's become second nature to him by
now,) Saw carefully, splitting the pencil mark just
down to the basaline. After repoating the process
for both ends of both sides, chisel out the waste
In the same manner as with the drawer back.




Fitting
a Drawer

y wife, Laura, doesn’t under-

stand why 1 make such a fuss

about drawer fitting. The draw
ers in our kitchen cabinets slide on plastic
runners, and she says they work better than
the drawers i any of my furniture. | can'’t

argue with that—those nylon rollers do

their job well. But plastic slides don’t be-

long on dovetaled drawers. Fine furmniture

-

requires another solution, an approach that BY ALAN PETERS

substitutes ceaftsmanship for the manufic-
tured precision of drawer slides.

The technique we use in my workshop
irvolves three successive levels of fitting,
The first is of the individual drawer parts,
then the assembled drpwer wathouot 1ts bot-
tom, and finally, the drower with its bottom

installed. The result 15 3 drawer chat fits so

MARK THE DRAWER

SIDES. Because each
drawer is fit precisely to
a particular opening, the
location and orentation
of each part is marked.,

SHOOT THE EDGE.

A sharp jointer plane
and a shooting board will
give you a straight edge
that's 90° to the face of
the drawer side. & little
wax on the sole and side
of the plane will help it
glide better.
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well that it's slowed by a cushion of air as
Yl pu:-.h it in. And when Yol |'-lIIJ out the
drawer, any other drawers in the case are
gently pulled back into the nearly airtight
case. |t takes time to achieve this piston fit,
but the results speak for themsclves Oither
furniture makers may pride themselves on
their dovetails or some other jonery, but
for me, a r‘.tll'l} fitted drawer is the bench-

mark of a craftsman’s skall.

Well-Built Drawers
Start with Stable Wood

Drawer sides should enly be made of top-
quality, mild-grained. and, preferably, quarter-
swn stock. What you are looking for is
wood that will remain straight, move very
little with shifts in humadity, and plane vasily
and cleanly. At the top of my list is Hon
duras mahogany. Most of my drawer sides
are made of material salvaged from old,
factory-made mahogany furniwure. Because

of its age, the wood 1s about as stable as its

ever going to be. After mahogany, quarter-
sawn oak 1s my choice for drawer sides.

I make my choice depending on the
wood used for the drawer fronts, always
airing for a contrast in color. | like mahogary
with lighter-colored drawer fronts, su h as
ash or sycamore, and oak sides when the
drawer fronts are made of darker woods,
such as walnut or rosewood. From time to
time, 1 use other woods, such as teak, -
cause it wears so well, and rippled (curly)
Sycamone on special cabinets or desks,
where the visual quality of the drawer aides

15 VCIY Imporiant

Fit the Drawer Pieces
Individually and Precisely
HRepgardless of how much care you put into
making and fitting the drawer, it will not fit
well if the opening in the case 1s not consis
tent front to back and top to bottorn.
Check the openings, and true them with a

shoulder plane if necessary, Make sure,

above all. that the case doesn't taper in from

i 35nun BUT NOT BIND-
' MG, When the sides
will just slide In and

out without binding in
the case, they're fit. tf
they do bind, look for
shiny spots on the lop
edge, which indicate
high spols.




fromt o back. Once the case i trued [L]RY
sand the mmside, and polish it with a good-
quality paste wax.

I don't make or fit drawers on damp or
particularly humid days. Instead, 'l wait for
a dry spell so that the drawer parts aren't
swollen with moisture. Also, whenever pos
sible, | bring the drawer stock into the shop
o acclimate for a few weeks before dimen

s1oning it.

Fit the sides first, top to bottom The
first step in fitting the drawer pieces is to
cut them w ““—‘Hh size, say, within ¥ in, of
finished length and width. All preces can be
thicknessed to final diinension, a long as
you bear in mind that you'll be planing and
sancling them slightly to fit. Before 1 do any
planing, I use a pair of winding sticks to be
sure that all pieces are flat.

I work with the sides first, testmg both
Faces of each side to see which |‘-'|.I.Ill|.'h betrer.
I chovose this side for the Rce because 1t
will have to be planed to fit and mark it
accordingly. If there’s more than one drawer,
1 also indicate which drawer the part be-
longs to. The end of the drawer where |
start my plane stroke becomes the front end
so that all fitting is from front to back. If one
edge of a dawer side 1s more difficult to
plane, | try to make it the bottom edge be
cause the top edge is where all the plamng
to fit takes place. Then | plane the inside of
the drawer and sand i with 400-grit paper
After this, | shouldn't have to do anything
more other than apply a coat of paste wax.

I cut the sides to length on the table saw
and then plane the bottom edges on a
shooting board. | saw the other edges to
within ¥ m. of the fimshed width (or less)
and then plane them. too, on the shooting
board. After nearly every pass with the
:,1[;||||,'|| check the it in the case. IF it binds,
I check the top edge to see where it’s b
nished, indicatig rubbing between the
drawer side and the case, and remove 2

shaving there. When the side goes all the

THE SIDES HAVE BEEN FITTED. The drawer backs are next. Colored dots at the comers
of the case piece identify mating edges and indicate the front of the case.

way home without binding, but still re-
quires a fair amount of force, it's reacly.
There should be no play at all. Further fit-
ting, which will make the drawer side move
more freely, will take place after the drawer
has been assembled, Repeat the process for

all drawer sides mn the case.

Fit the back perfectly A perfect fit for

the back s absolutely essential because it s
used as the pattern for the front. With large
drawers, 1 fit cach back preasely to s
opening, So it Just snugs into the case open
ing on all four sides. This s important
becaunse the opening often will not be per
fectly square. Fitting the back (and then
front) of the drawer to the opening helps
to ensure a perfect fit.

On small drawers, however, like the ones
it this desktop unit, it less important to fit
the drawer backs from top to bottom. e
cause the drawers are so narmow, enly the
lengths of the backs need to be fit to the
case openings. Openings this small can't be

out of square by very much.

FITTING A DRAWER
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Drawer backs are next

FIT THE BACKS FROM SIDE TO SIDE.
Check the fit often because only one
siroke of the plane separates a drawer
that fits from one that's sloppy. Those
drawer backs have been cul to width
to fit over drawer bottoms.

FRONTS ARE FITTED. With all drawer parts fit to their openings, the drawers can
now be dovetailed together,

184 DRAWERS

I mark the backs by mdicating which
drawer each one belongs to and writing
this number on a hittle round paper dot that
I can peel off later. 1 stick the dot on the
inside of the drawer—facing the front of
the cabinet, at the top—s0 1 know how the
back is supposed to be oriented throughowt
the [uing process.

To prepare the back, [ shoot the bottom
edge and then saw and plane the top edge
to width to fit snugly in the dawer open
ing. Then 'l transfer the outhne of the
drawer back to the front before cutting the
back o width to fit over the dmwer bot-
toin, which shides beneatlh it In the case of
a small drawer, though, 1 just cut and plane
the back to width nght away. 1 get this
measurement—-from the top of the drawer
bottom groove to the top of the opening

from my full-scale drawing.
Next. | shoot one end of the back

scjuare, set it 1 p]nn‘ in the opening, and




then position the other end as closely as
possible to where it belongs. | miake a peti-
cil mark at this end, cur the back just a hair
long, and then plane 1t to fit, checking it in
the case after cach stroke

To prevent end-grain tearout at the edge
of the board (what we call spelching here in
England), 1 pivot the plane neardy 907 to
the direction of cut as | complete the
stroke, This way, the blade cuts across the
fibers at the edge of the board rather than
atching them and breaking them off.
There should be no gap at all at the ends of

the backs when they're n place in the case.

The front should fit like a plug | mark
out the length of the front by placing the
corresponding back on e, with the bottom
edges flush, and knifing marks at either end
of the back. After shooting the bottom edge
of the fromt, I saw and then plane the top
edige to fit, beveling it ever so slightly front
to back. | check the fit after each stroke,
holding the picce in its opening at an angle
{because it hasn't been cut to length yet),
being extremely careful not to take off too
much with any one pass

I fit the front from end to end in the
same way that | do the back, except that |
bevel the ends slightly, just like the top. The
front should fit its opening exactly, with no

gaps around it at all.

Fitting the Drawer Box

Drawer joinery is another subject entirely
far too big to include in this article. Suffice
it to say that any drawer worth fitting this
well has been propetdy dovetailed. And be
sure to mark out the dovetails so the tails
stanc! slightly proud of the pins, The front
and back of each drawer have been fitted
precisely to the openmng, so you'll want to
remove material from the drawer sides, not
from the ends of the front or back, which
are your reference lengths.

When I glue up a dovetailed drawer, |
don't use any clamps, relying instead on the

accuracy of the joints to hald the drawer

Drawer fronts
are last

MARK THE FRONTS FROM

THE BACHS. Because the
backs fit snugly from end to
end (and on large drawers,
from lop to bottom), they can
be used Lo lay out the fronts.
Marking with a knife gives the
author a precise line that he
extends across the face of the
drawer fronl wilh 8 small
sguarne.

PLANE A SLIGHT

BEVEL ON THE
ENDS, This inward
taper helps with the
fitting of the draveer

FITTING THE

FRONTE. With the
fronts snugged into
place, no light or gaps
should be vislble al
the top, bottom, or
sides.
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Make it square

MAKE SURE THE DRAWER
GLUES UP SOUARE. AS so0n
as the joints are together,
compare diagonals and
adjust the drawer box if

necessary.

together. | use glie very sparingly and just
tap the dovetails home with a hammer. 1
use a block of wood to prevent the surface
of the drawer sides from being marred. The
samie goes for mortises and tenons, which 1
sometimes usc to attach the back to the
sides as | didd on this drawer. Extending the
sides past the back allows the drawer to
open fully without dropping out of its
opening, Whatever the construction, if a
drawer is going to fit its opening well, it's
Inportant to compare measurements from
corner to corner when guing up and to

make adjustments to get the drawer square.

A drawer board supports the drawer as
you plane Once the glue has cured (1 wait
several hours at least, but overmight is bet-
ter), | take a chusel and pare away the top
back corner of both sides. If the back corner
was dovetailed, often 1t will have swollen up
because of the moisture introduced by the
glue, Even if that’s not the case, taking down

this corner will prevent the drawer from

binding as it enters the case. | also ease all
the arnises (the sharp corners where edge
meets side) with a block plane followed by
some fine sandpaper, and | soften the top
edge of the drawer back.

| leave the bottom out at this stage so |
can position the drawer over a drawer
board to plane the sides. The drawer board
fully supports the drawer but doesn’t get in
the way of the plane. The drawer board
should fit quite accurately between the in-
side faces of the drawer front and back.

I take a few passes with a plane to bring
the sides flush wiath the end grain of the
drawer front and back and then check the fit
of the drawer in its opening. | leave just a
little sanding or planing to do after the
drawer bottom is installed. 1 slide the drawer
in and out of its opening rapidly a fow times.
This burnishes the sides and top edges of
the drawer sides wherever they're rubbing




CLEAN UP THE
2 SIDES. A few
sirokes with a
plane will bring
thao sides NMush
with the end grain
of the front and
back, which have
been fil precisely
and should not be
planed further.

PARE AWAY THE TOP BACK CORNER.
This will prevent the drawer from

binding as you bry o fit It into its opening.
3PLAH'E STOPS

TO POSITION

iy
v MR

DRAWER FRONT.
SECTION THROUGH DRAWER STOP 1f you have more :
Plang the than one drawer '
frant of the stop per drawer, 8T
op remaove material i
evenly from each. LR
]
------- ]

.

The wood grain fior the ™ Rail
slop & onented vertically
for strengih.

against the case. 1 plane away these burnished  material from the edge of the drawer

(shiny) spots and check the fit agan. front, where it would be vismible from the

This process is repeated until the drawe front of the case. After cleaning up the
will move in and out with relative ease but dovetails, | often won't touch this area
no slop. The closer T gee to a fit, the more with a planc agam. [ just sand it lightly
often | check. As you're plaming the drawer until the fit is right.

sicles, be carefill not to remove too mch
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Final fit is with the drawer bottom in
place Once the drawer i shiding micely n
its opening, it’s tme to put the drawer bot-
tam in. | almost always use solid cedar of
Lebanon, [t smells nice, my elients hike i,
and it keeps moths and worms away. Lie-
cause it’s solid wood, | orient the grain
from side to side so that any expansion is
front to back. 1 spot-glue the bottom at the
front so that no gap opens up there, and |
screw the bottom to the back using slotted
screw holes so the bottom can move.

To make sure that the bottom is scated
in its groove all the way along its length, 1
set the drawer on the bench on one side
and then tap on the other with 2 hammer.
A picce of scrap protects the side that’s be-
ing hammered. 1 repeat the process on the
other side.

Next, | check the fit of the drawer in its
opening. Often it will need no further fit-
ting. 1 it’s a little snug, removing a shaving
or two is the most that will be necessary. A
light sanding with 400 grit usually will do.

With the drawer fit, | make sure all outer
faces and edges are sanded to 400 gnt (the
insidhes have already been done), Then 1 ap-
ply a coat of paste wax to all surfaces except
the face of the drawer front. It will be fin-

ished with the case later.
Drawer Stop Determines
the Position of the Front

All that remains is to get the plane of the

drawer front where you want it—either

flush with the sides of the case or back a bit

if you prefer. Many furniture makers simply
glue a small block of wood to the drawer
divider for a drawer stop, perhaps affixing
a piece of leather or felt to cushion the
impact, Unfortunately, this type of drawer
stop will almost always get knocked out
over time.

In my shop, we prevent this problem by
mortising L-shaped drawer stops into the

drawer dividers (mortises are cut before the

case is assembled). The grain of the drawer

stop s onented vertically, perpendicular to
the dividers. No amount of force will break
off 1 stop like this, and the leg of the L-shape
gives me miaterial to plane away to get the
drawer to stop where 1 want it | check the
drawer in its opening once more, this time
to see how much material T inust remove
fromn the front of the stop. A few passes
with a bullnose plane and the job is done. If
you have mare than one stop (1 usually use
rwo. one near cither case side), ry to remove
material evenly from both stops. To sce if
you've succeeded, place a little pressure
against the drawer front right in front of one
of the stops. [f the drawer front gives at all,
the stop behind it has had more material re-
moved from it. The other one will need 2
shaving or two removed to even things up.
As always, the closer | get to where 1 want

to be, the more cantiously 1 proceed.

ALAN PETERS firpt began woodworking 88 an
approntice in Edward Bamsley's workshop in 1648
He has been desigring and buildng furniune S
since. n 1880, ha receved the QBE (Crder of the
Biritish Emgire) from the queen of England in rECogni-
tion of his contributions as a designes and craltsman
Hio lives @nd works in Kentisbeare, Deven, England,
where he manages & team of four other cratismon

THE RESULT IS A DRAWER THAT FTS 50 WELL it's
sloweod by a cushion of air as you push it in. And
whon you pull out the drawer, any other dravwers
in the case are gently pulled back
into the nearly airtight case.




Versatile
Plywood
Drawers__

— e ~ BY GARY ROGOWSKI

' PERFECT FOR HIDING ol the

= elutter around your house and
shop, plywood drawers also
are simple to build.

==
: ’ } r"'ﬂt'ﬁw e
H | B E
Closet { .m'.f}r Dzl Shop
ome drawers are built with great of two basic joints: the rabbet or the tongue
S care, hinting at the treasures hiding and dado. For case of construction, build
behind their polished faces, They the drawers wath “-in. plywood (1 use Y-ply

have the look and feel of a crsply taillored Baluc birch) or a high-density particle-
suit. But plywood utility drawers feel more board. Just make sure your sheet goods are

like loose-fithing jeans: They're made for flat and of consistent thickness. Millwork
comfort and use, not for show. Utility then simply volves cutting the parts to
drawers are the perfect receptacles for those length and wadth. Use ¥-in. plywood for
minor tornadoes of odds and ends, the drawer bottoms, which also serve as the

You can build simple plywood drawers drawer runners.
using a table saw. a router, and your choice
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Building a
Spline-Mitered Box
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|~ Botore ghie-up, o %, grooves
imto the side panels for the drawes
FUNMETE.

a flush-mounted, %-n. plywood back.

Construct the cabinet carcase out of the
same %-in. plywood used for the drawers.
For a clean look, | spline-miter my cabinet
sides together, as shown in the drawing
above. I rabbet the rear edges to accept a
flush-mounted, 4-n. plywood back, but
you could rabbet the sides together and
simply screw on the back. Before glue-up,
dado -in.~wide grooves into the cabinet
sides for the drawer runners to rest in.
Make sure the case goes together square by
checking the diagonals across the face and
back of the cabinet. Pull the cabinet square
by clamping across the longer diagonal.
Squaring the cabinet will make fitting the
drawers much simpler later on.

Both the rabbet and the tongue and da-
do are excellent jomts for plywood con-
struction because they help line up the
diawer parts when gluing. The difference
between these joints is partly structural and
partly visual. The rongue and dado shows
the ply edge on the face of the drawer,
whereas the rabbet keeps this edge hidden

Fabbet the rear edges of all four panels 10 Socapt

For s simplo plywood cancaso, 45° mitor jointe result in closn comars and concealod
ond g, A miterod comer should bo strongthened with o phywood spline that fitss wito
grocves cul the full lenglh of cach sde pioce.

Locate the sphne closer
o the nside fane of the
bt b avoid weakening

Weak poirt

from sight. But the rabbet needs fasteners
such as dowels or nails to resist being pulled
apart every time the drawer is yanked open.
Because the tongue of the drawer front is
secured by the dado of the drawer uide, the
tongue and dado naturally resists this same
movernent.

You can cut either joint on a router
table (see the sidebars on the facing page
and on p. 142). For pulls, 1 bore 1-in.holes
in the drawer fronts with a Multispur bit or
a Forstner bit, positioning the bit so that a
portion of the hole overlaps the top edge of
the dravver.

Glue up the drawer sides, and then glue
on the bottoms. Make sure that the drawer
boxes fit between the case sides wath only a
little slop: let the drawer bottom be the
item you adjust for that perfect fit. Then
comes the best moment: filling all those
drawers with stulf.

GARY ROGOWSHK! i= a contributing editor to Fine
Woodworking magazine.




The Tongue-and-Dado Joint

T he simplest setup for cutting a tongue-and-daco joint re-
quires only one bit-height setting on the router table. How-
ever, the bit hole in the table must be small encugh or have a table
insert to prevent the drawer pieces from diving into the hole
when passed vertically over it If your table doesn't have an insert,
drill an access hole through some flat -, plywood or hardboard,
and clamp it to your table-

First, cut the dacloes in the drawer sides. Set the bit height for
the full dado cut, and then position and clamp the fence. | always
take a practice pass before committing good stock to the cut. If
the dado is in the right place, the outside face of the drawer front
will wind up flush with the end of the drawer side. Without
changing the bit-depth setting, cut the tongues in the drawer face
and back with the pieces held vertically. Score the face with a
gauge line to prevent tearout. You will have to adjust the fence to
get a perfect-fitting tongue.

Because the end of the dado is fragile and can break off, avord
too tight a fit, and use caution when pulling the joint apart.

FIRST, CUT THE DADOES IN
THE DRAWER SIDES. The dado
should be cne-third (or less)
tha thicknass of the board.

NEXT, CUT THE TONGUES IN
THE DRAWER FACE AND BACK,
shoulder width, but leave the
bit height the same as it was
for the dadoes. Hold the stock
vertically.

TEST THE FIT. M you cut the dado
first and use it to locate the
tongue, the fit should be right.
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The Rabbet Joint

he mbber joing requires just one router cut in-

to each end of the drawer face and back. The
drawer sides are simply crosscut to the correct
length, figured by taking the outside dimension of
the drawer box less the width of the rabbet on both
ends. Use a router bit the same width as the drawer
side, so you can cut the full width of the rabber
with each pass across the bit. GANG SEVERAL PIECES TOGETHER. Cutting

To spare your bit, take two separate passes to ¢t two or three pieces at once improves stability
the rablets to depth. The first pass takes away about  against the fence and reduces tearout.
¥ in. of material; the second cuts to depth, in this
case, /4 in. A rabbet jomnr can also be moughed out on
a saw and then router-cut in only one pass, with the
bit set to full depth.

The sides on my utility drawers are about 3 .
wide. When you cut narrow boards like these on a
router table, you can gang up two or three to give
them greater stability against the fence and to re-
duce tearout. Make sure you're aware of where your
fingers are when the bit emerges from the cut. After
the drawers are glued up, pin the drawer sides to the
face and back with %-in. dowel pins. [fyou preferto L o0 T WITH DOWELS OR NAILS.
fasten the sides with finish nails, drive the nails at & Pasteners keep the joint from breaking apart
slight inward angle, and set the nail heads. when the drawer is yanked open.
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onsicder a dresser drawer that is

16 n. deep and 30 in. wide. Lets

say that every time its opened it
travels 12 in. out and 12 0, back in. If this
drawer is opened once 4 day for 30 years, it
will have traveled more than four miles,
carrying uts load of sweaters and jeans solely
on the thickness of the drawer sides. Ly
then its probably running like a brick over

= i
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A Better Way
to Build Drawers

A cheese grater. Worse, if the wear extends
nto the groove for the drawer bottom, it

will damage not only the drawer but ablso

the carcase itself

BY MARK EDMUNDSON

Side-hung drawers avoid this problem
by having the drawer run on rails dadoed
into the drawer sides, French bottoms avoid

Tvaditional ey

Thin, tall sides create a laroe
friction surface area and are
prone to sticking. Mamow
ol mpinoes woar o

iy

-

N o T
Short, wide runners in the
bottom assembly rotduce the
friction arca and provide a
wide, long-whiing ghde

surinoe
b——

HH DRAWERS, named for the Swedish furniture manufacturer that
popularized them, use a separate bottom assembly to eliminate
the drawbacks of standard drawer designs.
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the wear by adding slips o the bottom of
the sides, which increase the surface that
bears the weight of the drawer. In both of
these cases, however, the sides sull rub
agnst the drawer opemng. This is especially
a problem in deep drawers, where the tall
sides are difficult to fit o the carcase and
are prone to sticking,

A style that solves both problems—
excessive wear and too much friconon—is
the NK (pronounced “enco™) drawer, de-
veloped in the early 1900s by a Swedish
mmanufacturer, Nordiska Kompaniet. | started
building NK drawers, which require no
hardware, for deep drawers. Now | make
almost all of my drawers this way.

The NK drawer is quite different from a
standard drawer. For ane, the front i1s slightly

START WATH THE BOTTOM ASSEMBELY. With the
runners in place, determine the width of the
plywood bottom. Cut the bottom a bit wider
than necessary. Then trim it to Hit

Thi suaen berbweonn tho run-
nior &nd plywond is bocalod
uneles the drivwer sde.
| Drawer
- drawnar
/ < betlom
g "N are pased flush
. By i Hardwood with thes drawes
. rnner The plywood bottorm oxlends from the s,

front of thes funadrs and fits mio B groove
at the bottom of the drawer front,




wider than the sides, except where the
dovetail pins have been pared flush. Run-
ners gloed to the bottom of the sides also
protrude from the sides, making them even
with the sides of the drawer front. The last
big difference 1s the bottom. It's made of
plywood and glued nto a rabbet m each
runner.

The NK drawer has a few advantages
over a standard drawer. The runners provide
extra surface area where 1t’s needed—under
the drawer—and reduce the amount of sur-
face area rubbing at the sides. Also, fitting
this drawer means fitting the bottom assem-
bly only, which is casier than fitting a stan-
dard drawer, especially if it is large. Without
the front, sides, and back of the drawer to
obstruct your view, it's casy to see where
the runners are binding. Finally, even if the
box 1sn't glued up perfectly square, the
drawer will operate smoothly because the
bowom sits proud of the sides.

Build the
Bottom Assembly First

The construction of the NK drawer is as
different as its design. The botrom assembly
comes first because it determines the
dimensions of the drawer box. The bottom
assembly 18 composed of three parts: two
runmers and a plywood bottom. Fine ply-
woods are avatlable in a variety of species,
but | often make my own drawer bottoms
with veneer chosen to match the drawer
frone, laid up on a thin plywood core.

The runner dimensions must be sized to
mininuze the friction against the carcase
sides and maximize the support of the
drawer’s weight, On the dresser featured
here, the drawers are 16 m., deep and 30 in.
wide, with heights ranging from 5% in. to
8 in. | made the runners ¥ in. high and

1 i, wade.

THE DRAWER FOCKET IS THE BEST PLACE FOR
GLUING UP THE BOTTOM ASSEMBELY. The author
uses clamping cauls and small sticks wedged
against the drawer divider above.

Because the runners butt up to the
drawer front, their lengths are determined
by subtracting the thickness of the drawer
front from the drawer depth. In this case,
the front 1s 4 n. duck, so the runner length
is 15% in. The runners are rabbeted to
accept the bottom. The rabbet depth is the
same as the thickness of the bottom, and
the width of the mbbet is such that the
edge of the plywood will end up directly
underneath the drawer side, splitting its
thickness. Because the runners provide all
of the support for the drawer, the drawer
sides can be thinner than ¥ in. For these
large drawers, | resawed 5/4 stock and ended
up with sides that are ¥ in. thick.

Once the runners have been rabbeted,
place them into the drawer opening and
measure the distance between the walls of
the rabbets, Cut the plywood panel a hair
wider so that you have some wood to work
with when making the final fie. You may
want to glue a strip of solid wood to the
back edge of the plywood to conceal the
core, The bottom must extend past the
front of the runners into a groove in the
drawer front, so make the bottom ¥ in.

A BETTER WAY TO BUILD DRAWERS 143




EACH PART DETERMINES THE
SIZE OF THE NEXT ONE Lay out
the groove in the drawer front
directiy from the bottom assem-
bily. Then measure 1o the groove
in the drawer front to determine
the height of the drawer sides.

longer than the runners. Once these pleces
have been cut to siz¢ but before gluing
them together, test the fit in the drawer
opening. IF the fit 15 aght, you shouldn't
have too much work o make it run
smoothly, bur if it won't fic at all. reduce the
width of the bottom. If it’s too loose, place
a shim between the plywoods edge and the
rabbet during glue-up. Once these pieces
are to your liking, they may be glued up,
The bottom assembly may also be gloed
up n the drawer pocket itself, to ensure a
close fit from the get-go. This way you also
can align the front edges of the ronners
with the carcase durmg glue-up, which in
twrmn will cause the drawer front to be paral-
lel wath the front of the carcase. You wall
need two Y-in.~square clamping cauls cut
to the same length as the runners, Place the
bottom assembly in the drawer pocket and
set the cauls on the outside edges of the
plywood. The easiest way to clamp down
the cauls 1s to wedge small sticks agunst the
drawer divider abowe. Make sure that the
back of the rummers and the back of the

bottonn remain flush.

When the glue s dry, you can begin fit
ting the bottom assembly 1o the drawer
pocket. This definitely will be the easiest
large drawer that you will ever fit. The bot- -
tom assembly should fit the pocket tighely
and only need a few plane strokes to make
it run smoothly, but there is abaays at least
ong renegade in the bunch thar will need a
lietle bit more CONXINE HL‘HIII lv'_n.' ﬂippiny
the assembly upside down and fitting the
front few inches of it into the opening.

If the back is still off, check the dimension
of the back end of the bottom, Rttng (rom
the back of the cabmet. Onee this 15 done,
plane the runners so they are once again
seraight. Check the Gt frequentdy to avoad
remnoving too much material,

To test whether the bottom assembly fits
and is running smoothly, pull it out about
three-guarters of the way (you may have 1o
l‘llitm" Hl 'l.u‘l'l_-jh[ at the back of the ;1\1.'1_~|:1!1':-f}'
to keep it from tipping) and try to close it
by pressing ar either the right side or the
left side. If the assembly goes in without
bindmg, 1t’s ready. Il it stacks, it probably
needs a little bit of sanding to creare o
sioother mun,

If, in the excitement of frting the bottom
assenbly, you take off a little too mnch
wood—which 've done more than once
and the fit becomes sloppy, just nip about
¢ in. off the side of the runner, glue on a
shightly thacker strip, and start again.

The rummers st hine up evenly with
the front of the openmg to ensure a consis
tenit reveal around the drower frone, I che
runners don't line up, use the front of the
carcase to deternune how nwch o nm the
longer runner. Scribe a line and clamp a
square guide block to the runner, then pan

away the excess with a chisel.




Dry-Fit and -Maagg}ra for .Biﬂag-anﬂ Back

THE DRAWER SIDE IS SET IN
FROM THE BOTTOM RUN-
NERS AND THE SIDES OF
THE DRAWER FRONT. When
iaying out the hal-blind pins,
set a marking gavge about
W #n. haavier than the thick-
ness of tho drawer sides.,

Size the Drawer Front

Cut and plane down the edges of the drawer
front unal the drawer fits snugly in the car-
case opening. Using the bottom asembly as
a reference, locate the groove in the drawer
front that wall receive the protruding edge
of the plywood.

MNow measure from the top of the drawer
front to the top of the groove to find the
height of the drawer sides. Add a fraction
more to the height to allow for shght nuis-
alignment of dovetails,

Cut the hali-blind dovetails
Cut the tals first. Then, to hold the sides n
from the runners and the drawer front, set a
marking gruge Y in. heavier than the draw-
er side’s thickness when laying out the pins
m the drawer front. Any more than X in_,
and the drawer front’s protruding end gram
will be too fragile,

I leave the sides long unal I've finished
the joinery at the front This way, 1f | mess

TEMPORARILY ATTACH THE BOTTOM
ASSEMBLY TO FIND YOUR NEXT DIMEN-
10K 5 Use the back of the drawer runners
to scriba the length of the sides,

up a set of tails, | can cut them off and do
them over again. Usually 1 cur all of the
pins i the fronts, choose the worst-ficting
side, and redo s tuls, working in reverse
and marking from pins to tails. This second
chance takes a litthe pressure off cutting
dovetmls.

After the jomery has been cut for the
sides and fronts, dry-fit the parts and place
the box on top of the bottom assembly. If
everything looks good and the runners are
snug against the drwer front, use the run-
ners o mark off the lengths of the sides.
Then cut the sides to length.

MNow measure the distance from the
outsde of one drawer side to the outside of
the other at the front, and cut the back to
that dimension. After the joinery has been
completed but before the glue-up, finish-
sand the drawer sides; otherwise, the pro-
truding runners and drawer front will make
sanding difficule

A BETTER WAY TO BUILD DRAWERS
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Pare the Pins After Assemhly

A SMALL DOWEL AT THE
BACK HELPS HEEFR THE
DRAWER BOX ALIGNED DUR-
ING GLUE-UP. Just be sure
that the edges of the drawer
tront line up exactly with the
sides of the runnors.

PARING BACK THE PINS. Use a smail stack of index cards and a plane blade
to pare away the pins without tearing out the short grain. Remove one card
ata time until they're gone and the pins are timmed flush. Sections of the
half-pins at the top and bottom are removed, leaving them square.

148 DRAWERS

Glue Up the Drawer

Gluing up an NK drawer can be a bit fussy.
Start by gluing up the front, sides, and back.
Once that assembly is dry, you're ready to
attach the bottom assembly, Line up the
sides and runners carcfully: If the front
overhangs a runner on one side, it will
come up oo short on the other, and all
could be lost.

The back comers of the drawer should
be centered on the bottom assembly, To
emsure alignment, while the assembly is
clamped up during the dry-fitting, drill a
small hole at the back of the plywood bot-
tom, up nto the drawer back. During glue-
up, slide a dowel into this hole. The front
will stay put because the plywood bottom
slides into the groove m the drawer front.

All that's left now 1s to pare down the
protruding pins on the drawer frone. A
sharp chisel will do, but I like to use a
freshly sharpened plane blade and some in-
dex cards as shims. If you take off too much
at emee, the end grain can crumble. Start
with a stack of index cards slightly lower
than the pins, lay down the blade, and make
small shearing cuts, Then remove a card or
two and repeat as necessary. Finally, pare
away the slope of the half-pins at the top
and bottom, leaving horizontal Tines.

MK drawers are more complex than
stanchard drawers, but they make fitting
large drawers a much less nerve-wracking
Jjob. And its a comfort to know that these
drawers will continue to run smoothly as

the years and miles pile up.

MARK EDMUNDSON is 8 fumiture maker in northem
Idaho,
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