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Innovative

OPTIONS

Innovation is not always about developing new
tools. It is also about making current tools more
efficient and functional, just as we did with the
Veritas™ Router Plane and Veritas® Small Plow
Plane. The range of optional accessories offered

with these planes lets you do more with one tool.

Veritas® Router Plane
An imvaluable tool for work on stopped or through dadoes and grooves,
or for amy work that requires an area cut to a precise degth. Made in
Canada (exzept for the biades), Patented. 05P3B.01 £139.00
Optional Accessories for Increased Versatility:
* The optional fence is used when the blade is run parallel to a straight

or curved edge.
* The narrow blades® let vou rout a dado or a groove to a specific width.
= The inlay cutter head bets you scara a shallow grogve to accapt

miaid purfling, banding or stinging.

Comorsion kit fer
R d-LaEt By anid
v biladus

Veritas™ Small Plows Planes with /4™ blades
Inezl for guickly cutting grooves and rabbets, such as an draweer and
box bottoms and cabinet backs, and n frame and panel construction.
Available in night- and left-hand versions to match your dominant hand,
Made n Canada, Patented.
05P51.01 Right-Hand $£229.00 05P52.01 Left-Hand $229.00
Optional Accessones for Increased Versatility:
* The wite assortment of standard blades™ lets you cut grooves and
rabbets of vanous widths.
+ The wide blades™ |t you cut grooves and rabbets up to 34
{13mm) wide.
+ The toague-cutiing blades® are used for tongue-and-groove work
* The conversion kit | zvailzbe for ight-hand or left-hand) allows the
plane 1o accommadate cur tongue-cutting blades as wel as our straight
blades over 38 wide.
AN blares are svalalle & bnpenial and metnic sizes and are sold
Marutly a5 well gs i sl

For additional information about these planes, their accessories

and bundled packages, see our catalog or visit our website.
* V&l le & D@chas 1-800-683-8170 www.leevalley.com

Skipping and N.¥ sakes lax e,
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Cutting dovetails

FineWoodworking.com

The most useful tool in your shop

Big News From Forrest

Formes] sets 1ha slandand for axcellarce
with these new ipp-quality blades:

* Woodworker Il 48-Tooth Blade for
GeraRE-pLIPCSE ApRICHons Festims
& 207 faca hook, 3 25° beval, and sharp
poirls bor clean cross-grain slicing and
quiet, smoath culfing

» iSignature Line”™ Chop Master for
e, precse ciittang and 1Bss aplinbanng
Features 50 teath, 8 -5° hook o conbrol
the leed rale, and re-tesigred anghes
wilh 10" ar 12° diamalars ard 58" or 1"
cantar holes.

+ 2-Plece & d-Plece Finger Jolnt
Satbg with reversible .-"Ir_::'ill'klf‘” B®
blades. ideal lor rabbals ard groves
Elades hawa 24 laalh and slandand S8
bore. Rewarsibla for 3167 and 516" cuts
or 1/4" ard 38" cuts

+ Thin Kerf Dadas for clean cutting
ol 346" 1o 1447 grooves in thin plywood
and man-made malerials. Available in
two-piace and three-piace sals for tabla
or radial &m saws.

4 New Blades

For Discerning Woodworkers

Owr blages are LLS. A-manufaciunad and
hewa & 30-day, money-bsck guarsniee.
Custom sizes available. Ordar from
Forest dealers or retailers, by going
onilirg, oF by ¢ullr§c] i% |_|r|,1_;||!.

FORREST

The First Choice of Sarious
Woodworkers Since 1946

www. ForrestBlades.com  1-B00-T33-T111 {In NJ, call 973-473-5236)

G 7 Forast Manglfactreg  Code P

www.finewoodworking.com
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TOOLS JOINERY
Routers Mortises
Proper feed direction With little more than
ensures safety and a clrill bt and chisel,
gives best results this time-tested technigue
BY GARY ROGOWSHI mels vou a morfise in minuoies

BY TOM BEGNAL

Chisels

Used carrectly, a madest set Tenons

covers all of your chopping Finding vour way o
and paring needs a well-fitting joint

BEY GARRETT HACK BY GARY ROGOWSKI
Block Planes Dovetails

Five common fasks for the Step by step: How 1o
handiest plane in the shop make this classic joint

BEY CHRIS GOCHNOUR BEY CHRISTIAN BECKSVOORT

Miters

Howw to cut, trim, glue up,
and reinforce this
multipurpose joint

BY GARY ROGOWSKI

/,»-*' : 76 SANDING

TECHNIQUES

Milling Lumber

A successhul woodworking
priovject begins with stock
prepared at the jointer,
planer, and tablesaw

BY TOM BEGNAL

Gluing

Lats of tape, lows of cauls,
and lots of clamps

make zlue-ups easy

BY LON SCHLEINING

Repairs

Homw o fix dings,
cracks, splits, and more
without stasting over
BY JEFF MILLER

Sanding

Combine power- and
hand-sanding for good resulis
with no wasted time

BY DAVID SORG

Conver phota: Tam Regnal
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86

MORTISES 38

ORGAMNIZER 98

Finishing
Simple method uses

spar varnish to produce a
lustreus and durable finish

BY LON SCHLEINING

Design

For lonpg-lasting
furnimre, build with
woond movement in mind

BY CHRISTIAN BECKSVOORT

Frame and Panel

Build this classic cabinet coor
with a tablesaw

and a few clamps

BY MATTHEW TEAGUE

PROJECTS

Organizer

Practice cutting dadoes
and rabbets while building
a useful cabinet

BEY MARIO RODRIGUEZ

Saw Stand

Support your portable
tablesaw with this shop-built
movable stand

BY MATTHEW TEAGUE

Shaker Stool

Learn fundamental hand-tool
skills while building a classic
BY CHRISTIAN BECKSVOORT

2 2 ROUTERS

departments

Editor's Letter

Questions & Answers
= G-in, ws. B-in. jointers

= Removing excess glue

® Bench vise options

A Closer Look

" How yellow glue works

Fundamentals

* How woodworkers tame
tearout

Methods of Work

= Make a safer
ciosscut sled

" Two methods for
bench- clamping
with hand screws

Finish Line
® A starting kit for finishing

Glossary

{.. R The Taunton Press
Inspirarian for hands-an living*
finewoodworking.com



editor’s letter

A A A A A

GETTING STARTED

| built my first woodworking project in the
mid-1970s. My “shop” was tucked into the
corner of a shoebox-sized basement in a
small town-house apartment. It contained
my entire collection of woodworking tools:
a jigsaw, a drill, a few drill bits, a smooth
plane, and a pair of wobbly sawhorses.

What it lacked in space and hardware
was more than balanced by a full measure of curiosity and enthusiasm.
Equipped mostly with experience gained years earlier in junior-high woodworking
class, and inspiration from a few recently read books, | began my first serious
project—a T-ft-long trestle-style dining table made from local eastern white pine.

To my delight, every step of the process proved to be a joy. Despite working
with only a few rudimentary tools and a bare minimum of space, | managed to
take a jumbled pile of odd boards and transform them into sormething of lasting
value,

I'm pleased to say that table turned out beautifully. Indeed, for weeks
afterward, I'd find myself stopping to admire it from various elevations and
angles. The fawning ended only after | sold the table to raise cash for more
tools. Clearly, the craft of woodworking had me hooked.

My hope is that this special issue of Fine Woodworking will get you hooked,
too. H you think that working wood might just be for you, If you're just getting
started, or if you're a veteran who wants a refresher course, Basic Skills and
Techniques has a lot to offer.

Good woodworking and good fundamentals go together like a snug-fitting
mortise-and-tenon joint. With that in mind, each article in this special issue,
including those originally published in Fine Woodworking magazine, focuses on

one of the fundamentals. Once you learn those basics, your woodworking will

basicskills
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have a sturdy foundation, one you can build on to reach any level of the craft.
Woodworking Is a wonderful hobby. I've relished It for more than 30 years.

Now, perhaps, with the help of Basic Skills and Technigues, you also can begin to Printed iin the USA
enjoy its many pleasures, Qe T
—Tom Begnal .-f %‘t
Basic Skills and Technigues editor g ¥
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Dol need a
6-in. or an
8-in. jointer?

Q: I'm a novice
woodworker, and 1'd like
to know if an 8-in. jointer
is worth the huge price
increase over a 6-in. model.
—DUSTIN FUNK,
Moose Jaw, Sask., Canada

A: IF | WERE JUST GETTING STARTED in woodworking, T would buy the
brest-guality 6-in. jointer T could find and use the savings for my next tool
acguisition. A 6-in, jointer (the size is determined by the length of the
knives) will easily straighten a 6-in.-wide by 8-ft.-long board, which is
stock thats suitable for many projects. Shop space also is a consideration:
An #-in. jointer akes up quite a bit more room than its smaller brethren
{primarily due to the longer infeed and outfeed tables). 1 have an 8-in.
jointer in my shop and only occasionally benefit from the added width.
Also, an B-in. jointer often requires 220-volt power, something not always
available in a small shop,

Rodenndd Jobnson, contributing editor

Testing for sharpness

Q: Is there any A: You caN QUICKLY TEST FOR sharpness by
way to test for holding the wol lightly between your thumb
sharpness while you and forefinger and lowering the cdge
are honing a blade gently onto the thumbnail of vour other
without loading it in ~ hand. A sharp blade will caich on the nail
a plane and taking immediately. A not-guite-sharp blade will
a cut? skid a linle and then catch, but not very
=BILL WOODSON, solidly, A dull one will slide,
Peoria, Il If your blade fails the nail test, go back

and start at the heginning of your honing
process, Use a honing guide for quick,
consistent resulis. Spend plenty of tme on
the coarsest stone until you feel a fine burr
along the entre back of the blade. Then
go through the abrasives again, one by
one, lapping the buer off the back ahber Vol
finish with the finest grit,

—Aimé Fraser, .'i-'\e'-'.lf.ll.l..l-'\c.lFIr'lfJ'ﬂ,_'-'\’

tectoher and wriler
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POWERFUL. PORTABLE. PRACTICAL.

The 2012 Fine Woodworking Mogazine Archive DVD-ROM is a powerful digital lilbrary
that delivers 37 years of woodworking expertise to your computer.

All 230 issues are here, even those out of print, giving you immediate access to 2,725
articles, 333 Methods of Work, and hundreds of projects and technigues. When you
need expert advice quickly, reach for this searchable DVD and enjoy more time in

the shop.

Here's what one satisfied reader says:“In addition to the ease of locating information,
I also very much value not having to store all the back issues and ... only print what |
need” Order yours today!

2012 Fine Woodworking Magazine Archive

OV O-ROM
Product #011330
40005

Fine Woodwaorking Fine Woodworking REFINISHI i'_ | Refinishing
Quick & Easy 101 Maore Tips far FURNITURE Biiilials
Pl’ujem Woodwaorkers MADE SIMPLE Made Simple
Softcover Magazine Softcover Magazine 1 Paperhack with DVD
Product #017023 Product #017024 Product #0713245
$0.00 59.99 $24.95

s amnd Routing For Beginning Rough Cut

% Beginners Woodcarving Woodwarking
Paperback Paperback with Tommy Mac,
HﬂEE:iEMHS Product 8GMDT49 Product #GRMO029 Season 2
g 52495 52495 Paperback

FineWoodworking.com/ShopNow
Your destination for trusted woodworking resources

Simply search by product number or call B00-888-8286, use code M1800155
Call Monday-Friday 94M - 9PM EST and Saturday 94M - 5PM EST « International customers, call 203-702-2204

Priceg are sulsject to chirge,

Product #071428
£24.05

£ 313 Tha Tauntes Prass
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Removing excess glue

Q: What is the
best technigue for
removing excess
white or yellow
glue, so it doesn't
hinder or discolor
the finish that
comes later?

=MARK NEWFIELD,
Minneapolis, Minn.

A SDAK A CLEAM RAG IN WARM
water, then wring it out and
wrap it around the blade of a
flexible puny knife (see photo,
lefi), The warm water loosens
the gloe, and the blade lifis it
from the surface. Rewrap the
blade with a2 clean section of the
cloth as glue accumulates, and
rins¢ oul the rag frequentdy. This
method allows you 1o restrict and
focus the amount of water tand
heaty being applied, so don't
worry about excessive moisture
penerating the glue joint and
causing failure. It works well for
geing 2lue oul of inside corners.
When the wood dries, vou'll
likely find the grain slightly
raised in the area that was wet.
Use a fine-grit sandpaper to
smooth the raised grain.
—Mariv Rudrigiies.
ondtvorking feackher

Preventing outfeed snipe

Q: | am experienc-
ing snipe (a slight
dishing of both
sides of the wood
surface at the end
of a board) an the
outfeed side of
boards when | run
them through the
planer. What can
| do?
=NICKIE PARNELLD,
Chicago, 111,

WODDWOREKL NG

A OUTFEED SNIPE HAPPENS
when the mller on the infeed
side drops down when the aft
end of the board has left it
Whether or nol your planer is
well-uned, there is 2 simple rick
for preventing the problem.

Keep a sacrificial board on
hand thai's the same thickness
as the rest of your stock, Bt
the forward end of the sacrificial
board o the aft end of the fnst
board in midfeed. The sacrificial
board will keep the infeed roller
elevated while the aft end of the
good board passes under the
cuiterhead,

—Steve Rowpdes, mooeliporker

Selecting a bench vise

Q: | am trying
to choose a
bench vise for my
workbench. What is
the advantage of a
traditional wooden
shoulder vise over a
regular metal front
vise?

=JOHN HINYARD,

Orlando, Fla.

A: ADVANTAGES OF THE WOODEN
shoulder vise are a less-restncied
holding area and wooden jaws,
which are less lkely w mar the
workpicoe, On the downside,
these vises usually open only

3 in. (v 10 in. and aren’ suitable
for holding small metal or
hardware parts,

Large metal vises usually open
wider than wooden vises and
often have dogs and quick-
release mechanisms, To protect
yvour work, add a softeeond face

o each jaw.
Chiristigtn Brolsvoor,
corfribiing editor

Metal front vise vs. shoulder vise. With & matal vise [top),
you often need additional support to hold large pieces. Tha
shaulder vise (bottom) allows the workplece to extend down-
ward to accommodate large pleces such as cabinet doors.

Fhims: Eniks Marks {lemy; Mascio Byen (rightk Kelly B Truision Gopspeosite raged



Solvents reveal planer marks

0: Lots of times after finishing a
project, | see planer marks that |
missed when sanding. How can |
spot these marks before the stain
and finish are applied?

—B0B REDINGER, Shorewood, I,

A: BEFDRE YOU APPLY A FINISH 10
a surface, wipe on a solvent
such as naphtha, mineral spirits,
or denatured aleohol, which,
unlile water, will highligh
planer marks without raising
the grain. The solvent will
evaporate gquickly and wont
interfere with any subseguent
stains or finishes vou might
apply,
—Malt Berger, former
Fire Wocliporking com editor
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Shop Our

Online Store

FineWoodworking.com/ShopNow

Your destination for
trusted woodworking resources

Cookmg

Whatever your passion...
Learn from the best

Subscribe at Taunton.com/mag
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Steel City 13”
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Legendary

Resaw Blade HE ﬁ
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Works faster !ik
+ Sounds quister .
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Exceptional books from
THE GUILD OF MASTER CRAFTSMAN

As Britain’s premier woodworking publisher, The Guild of Master Craftsman produces the highest
quality books for enthusiasts. In addition to these remarkable titles, you'll find a unique collection
of their other books on crafts and projects available from The Taunton Press.

Discover the art of turning, perfect for woodworkers of any level

WOOD
TURNING

A CIIAFT!-FI'L&N'E GLUIDE

HARK BAKER £ i ’

Waood Turning: A Woodturning:
Craftsman’s Guide A Foundation Course
Praduct #GMO151 Praduct #GMO019
41495 514995

Woodturning

A Fresh Jl.pplmn,,h

Eohert Chapman

Turning Pens and Pencils Weoodturning: A Fresh Approach

Product #:GM0074 Product #GM0039
51995 52495

Woodturning Projects
Product #GMMO097
52495

Turning Green Wood

Praduct #GMO037
§2495




An essential series for beginning woodworkers

SUCCESS WITH SUCCESS WiTH “ SUCCESS WITH

BNISHING [l : BANDSAWS [l : 'SCRoLLSAWS

RBALPH LAPGHTON

SUCCESS WITH

Success with Finishing Success with Bandsaws Success with Scrollsaws Success with Joints
Prosduct #GM0032 Prosduct #GM0052 Product #GMI0TE Product #GMODTE
£19.95 £19.95 41995 $10.05

Perennial best-sellers for every woodworker's needs

¥ Routing for Making Heirloom Elements ol
) & Beginners, 2nd Boxes WOODCARVING
2l - Edition Product #GMO039 -
) HIII.I;I;II’EE Product #GMO149 £2405
BEGIN
e g £24.95
> Bt
s
aP) Step-by-Step Complete
Pyrography Woodfinishing
-Q Product #GMO031 Product #GMI009
§1295 £24.95

See all the new titles available directly from The Taunton Press
Visit FineWoodworking.com/ShopGMC
Simply search by product number. US and Canadian customers, call 800-888-8286.
International customers, call 203-702-2204,
Call Monday-Friday 9 a.m. - 9 p.m, and Saturday 9 a.m. - 5 p.m. ET.

@ Published by The Guild of Master Craftsman m
Pt Distributed exclusively by the Taunton Press

Elements af
Woodcarving
Product #GM0072
51905

500 Workshop
Tips & ligs
Praduct #GM0075
§24.95
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L4 How yellow glue works

BEY CHRIS A.

opu'd think that after 3,000 years
scientists would know why adhesives
stick things ogether. The wuth is they
don't: Different theories abound, b
nobody really knows for surve.
These arguments are of more than
academic interest o wondworkers. Knowing how

when using it

Why glue sticks:
a brief chemistry lesson
Adhesion is an extremely complex process; no sin-
gle theory can fully explain the phenomenon. Doz-
ens of theories have come and gone through the
years, but curmmently the most popular for polyvinyl-
acetate adhesives (PVA) are the mechanical-inter-
locking theory and the specific-adhesion theory.

Mechanical adhesion is fawly straightforward: The
liguid adhesive flows into the pores and crevices in
the wood's surface, then dries, The mesulting hard, lit-
tle glue fingers hold the two boards together, While this
Inck-and-key effect undoubtedly ocours, the strength of the
bond produced by mechanical adhesion is oo low o explain
the high bond strength taround 3,500 psiv in most joints bonded
with PVA wood glue, Cleaily. something else also occurs as the
adhesive sets,

That extra something is explained by the specific-adhesion
theory. Specific adhesion involves the interaction of the adhesive
and the wood on a molecular level, A litle chemistry is needed
w explain this phenomenon: Cellulose molecules in wood
contain an abundance of hydroxyl groups, the same chemical
groups found in alcohols. PYA molecules are rich in carbonyl
groups. During the curing process, the cellulose hydroxyl groups
link with the adhesive carbonyl groups through a force known
as hydmogen bonding. These bonds hold the boards together,

When yellow glue and wood combine

It is hard to imagine woodworking without adhesives. Furniture
builders have been gluimg woeether wood for several thousand
vears, For most of that tme, animal glue of one sort or another
was their only option. That changed about 50 years ago with
the introduction of PYA adhesives. Among woodworkers, yel-
low, or aliphatic-resin, glue is the best-known variety.

To make yellow glog, vinyl-acetate monomer is mixed with wa-
ter, a catalyst is added, and then the mixire is heated o produce
PvA. Surfactants (which aid penetration), pigments, and specialty
ingredients are added o produce a workable wood adhesive.

14 FINE WOODWORKING

GLUE STICHKS IN TWO WAYS

Scientists theorize that yellow glus bonds
together wood in two distinet ways, mechanically
and chemically.

Glueling

MECHANICAL

ADHESION
When two boards ara
clamped togethar, wat glua
flows into the pores of the
wood, as seen in this end
grain {magnified 100},
When it dries, the hard
lingers of glue lock the
boards in a weak union.

Glualine

CHEMICAL ADHESION
Pasitively charged
hydroxyl groups on

tha wood's surface

are attracted to the
negatively chargad

carbony| groups in the HYDROGEN BONDING
v N

bonding. This is the main
YELLOW GLUE

force that makes yellow
glue a strong adhesive,

When a thin film of vellow glue is spread between two picces
of wood, a dramatic transformation takes place. Initially, the
adhesive between the two boards 1s more water than polymer
particles. Clamping pressure, coupled with the surtactant in the
adhesive, causes the liquid glue o wet the wood, and the water
guickly penetrates into the top layer of wond fibers, Capillary ac-
tion continues o draw the water and polymer paricles inw the
wood until the top cellular layvers of the wood are saturated with
glue. With the water drawn from the joint, the remaining polymer
partcles coalesce into a continuous adhesive flm. The bond 1=

Drravwings: Fred Carl=on




Ta achleve a good
bond, the glue must
penefrate the wood
eagily, If the compo-
nents were milled
several weahs

before belng as-

sembled, lightly

&and the arsas Testing for penetration. Two drops of water

to be glued fo were applied to this board and photographed

remove surface after 30 seconds. The sample on the right had
contaminanis. bean lightly sanded racamntly.

complete when all of the water in the adhesive film and the sur
rounding wood has evaporated, vsually in abowt 24 hours,

Although joint design, the ype of wond, and surface contami-
nation all influence the strength of the adhesive bond, nothing
has more impact than “wetting.” Simply put, wetting is the inter-
mingling of the liguid adhesive and the wood fibers on a2 mo-
lecular level. The wood and the glue must blend ogether, or no
bond will form. Good point design and proper surface prepara
ton will guamantee Filure-free adhesive bonds every time.

Strong joints start with surface preparation

Wood s not a homogeneous material but rather a conglom-

eration including cellulose, hemicellulose, lignin, resins, oils,

minerals, and colorants. Most of these materials (called wood ex-

tractives in the adhesives rade decrease the ability of the adhe

sive 1o wet the wood, Removing these extiactives from the wood

surface before gluing is necessary 1o achieve a stromg hond,
Edge-jninting the hoards or cutting the joints immediately be-

fore applying the glue is

the best way to remove

conminants. Unforiu-

nately, the extractives

star o migrate back o

the surface as soon as the

board clears the jointer. Sufficient glue.
The longer you wait be- Apply a thin, even
tween jointing and ghie- bead of glue to

bath edges. You
have about five
minutes of open
time before the
glue sKins over,
hindering

adhesion.

up, the lower the bond
srength. A two- or three-
day wait 1 no big deal,
but check for extractives
if more than o weeks
have passed. Place a drop
of water on the edge o
b glued, then time how
long it takes 1o spak inio
the wood. If it takes more
than 30 seconds, lighty

Phesinis, sxcept where potedd) Kelly | Tontan; this page (ep gt Cosmesy af 115, Fopest Proclucts Lborpony

sand the wood with 180-grit paper. Sanding removes the accu-
mulated extractives without having o rejoint the board.

Qily woods are a special case—Oily rropacal hardwoods like
rosewond, wak, or cocobolo are difficult 1w bond with vellow
glue. A common practice among woodworkers is to wipe the
joint with solvent before gluing, in an attempt to remove the
oils and allow the glue tw bond o the wood. T have used this
trick, bt T never was satisfied with the joint strength. 1 helicve
that the evaporating solvent pulls more oil (o the surface than i
removes, This article gave me the excuse (o test my theory.

I jointed a Ye-anhick rosewood board, crosscut it into six
A-im. lengihs, and left the strips in the shop for two days, The
first pair was gloed and clamped withoot any additional weat-
ment. T wiped the second pair with lacguer thinner, let them
dry for two hours, then glied and clamped them, The final pair
was sanded Lightly with 180-grit paper before gluing and clamp-
mg. The test results were interesting: It ook nearly an ident-
cal amount of force 1o break the untreated first pair and the
solvent-wiped second pair: 892 pei and 838 pei. respectvely. As
1 suspected, wiping with a solvent had no effect on strength,
Looking at both samples under 3 microscope, [ found in each
case the dry adhesive had pecled cleanly off the wood withoue
removing any wookd fibers.

O the other hand, a force of 1,290 psi was reguired o break
the sanded point—abour a 45% improvement in strength, Under
the microscope it was clear that some fibers had been pulled
out of the wood, To put this result into perspective, forces in
the neighborhood of 3,500 psi are needed o break the bond of
non-oily woods like oak or walnut. A few years ago, T switched
o epoxy adhesives, which give a joint strength of 2,500 psi on
oily woods, and bave not had a joint failure since.

A few gluing tips

Kegp these points m mind when gluing any kind of wood:
Yellow glue is not a gap-filling adhesive; snug-fining joints are
required o achieve the best bond, The force needed o push

Even pressure. Each clamp is applying about 2,000 Ib.
of pressura. To give an aven 200 Ib. per linear inch of
prassura over the length of the boards, space the clamps
about 10 in. apart. You should produce a thin, consistent
bead of glue squesze-out.

BASIC SKILLS AND TECHNIGQGIUES 1'3-
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use epoxy instaad.

Untreated oily wood

GLUING OILY WOODS

Yellow glue does not work well on oily wonds such as
teak or rosewnnd. Sanding the jsint prior to gluing
yields soma improvement. but a batter mathod is to

WoOoD,/TREATMENT BREAKING POINT

clamping. A thick mass of ghe results
in a weaker joint. Clamping holds the
picces ogether and keeps the joing
aligned while the glue sets. Proper
clamping pressure comes with expe-
rence, Too litde, and the pieces fall
apart when the clamps are removed;
too much, and the wood is crushed,

Qily wood wiped with lacguer thinner

Not the solution. Wiping olly

Qily wood sanded prior to glue-up

tropical woods with a sofvent prigr  Oily wood glued using epoxy

ta glulng does not Improve the

MWon-oily wood
performance of vellow glue. ¥

202 psi
388 psl nearly ul.l. {.ﬂ the glue squeezed oul,
and the joint left weak. Apply enough
1,280 psi glue and pressure 1o form a small bead
2,500 psi of adhesive along the joint, let the as-
3,500 ps| semhbly dry, then scrape off the doy

glue with a cabinet scraper,

a dowel into a hole with only your thumb, and then o pull it
out with just a slight effor, indicates how tight dovetail and
mortise-and-tenon points should fit

Fdge-glued boards must be snug over their entire length,
Don't rely on clamping pressure to pull wgether any boards
that are warped; this puts undue steess on the glueline, which
may result injoint failure. The best glue joints are formed when
a thin, even laver of glue is spread on both mating surfaces. This
ensures that both sides of the joint are wet with adhesive before

End grain poses a problem when

gluing miter joints: It is so porous that
the liguid glue wicks away from the joint before it has a chanece
1o se1, and no bond is formed. The solution is o paint the end
giain with glue diluted with one part to four parts of water, The
diluted glue (sometimes called glue sizer acts like a primer to
partially seal the end grain, reducing wicking. Let the glue size
sit for a minute or two, scrape off any excess, and then glhue the
joint followring your normal method. O

Chris Minick is a farmer consuiting editor for Fine Woodworking,
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fundamentals

A A A A A

— Two main types 3

TEAROUT FROM CROSSCUTTING

How woodworkers
tame tearout

ZERO-CLEARANCE TRICK APPLIES TO
ALMOST EVERY TOOL IN THE SHOP

Chip off the ald block. At the bottom : _Lt';ﬁ
BY ASA CHRISTIANA and back edge of a cut, unsupported — S

surface fibers tend to splinter sway, e ==
feaving a raggad surfaca. i = ¥

ood 15 an amazing material, B T i 2k o i

widely available in all sons - g i S S

of colors, writh beautiful grain -'-_-‘ ; __ o F '_ - P ____:L_J:.

patterns, It cuts casily with e Siaige ey e :

small machines and wools— "'-"._. = : : ; i

products that are accessible
o the home crafisman—and it strength-
o-weight ratio rivals high-tech
imaterials. But it i organic, and
therefore comes with some
sirings attached

Ome is mowvement, and there
is no stopping it. The other is
tearoul. A budding hobbyist
soon encounters splinered edges
and pockmarked suifaces, damage
that grows more obvious when finish is
applied. It happens with almost every ool
in the shop. The good news is that it can be
stopped, in most cases easily.

Tearout happens when wood is eut and its
plant fibers aren’t held firmly in place. Theres
are two main types: One happens when
wood is cul acrose s grain, and the other
when the surface is planed. I'll start with
crosscutting. which is the easiest 1o handle.

Crosscut with no worries

W
Ripping happens along the grain, and ;
generally cavses litle o no teacout. The few B
long fibers invalved simply shear away from Scarred surf, fhem

each other. But crosscuiting applies pressure
across every fiber in a board, That's fine
through most of the cut, but near the bottom

Maners, and handplanes can
Nt surface flbers and hregk

them Instead of cutting them
cleanly, leaving pockmarks in

or back edge, the last few fibers have nothing
the surface.

behind them and would much rather splinter

away than be sliced through. On most tools,
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Add support to your miter gauge, too.

A hardwood or MOF fance screwed to the
front of the miter gauge will prevent the
wood from splintering at the rear of the cut.

Replace your tablesaw Insert. A zero-
clearance throat plate hefps control tearout
by suppaorting the fibars an the bottom of a
workpiece.

CROSSCUT SLEDS

o
Also works en sleds. Clamp a piece of %-in. MDF to the fance and

tack down a sheeat of ¥-in. plywood. Then cut a new slot to match the
crosscut or dado you plan to make.

there s nothing there o stop
them,

Manufactarers build those ools o
make both sgquare and angled cuis, so
the opening in the table or fence needs
to be extra large to allow the blade o
be tilted, Carpenters don't mind, because
tearoul doesn't matter on framing, and
they usuwally can hide the botom side
of a trim- or deck board, Bur furmire
makers can't always hide a splintered
edge, and they quickly learn to close
up that big gap with a "zero-clearance”
plate, usually just a picce of plyweood
tacked or clamped onto the tool.

The principle is always the same: The
blank plate is amached, and the sawblade
i« vwsed o cut a kerf through it Then,
when wood i crosscut on top oF in front
of that plate, the lower or back edge is
supported completely on both sides of
the blade. Granted, that plate will need
(o come off or be replaced for angled
culs, bul most cuts are an 907,

Saws are simple—Cin tablesaws, you
should replace the throat plate (the one
with the big slot) with a blank plyeood
one for all sgquare cuts, But you can use
a zero-clearance plate on the miter gange
fence, (oo, o support the back edge of
the cut. This is nothing more than some
plywond or MOF cmedivm-density fibwei
board ) serewed 1o the existing fence.

The same goes for any crossoat sled
yvou build for the saw: You can ape or
tack sacrificial surfaces onto
the base and the fence, Don't
use thick pieces on the base;
yvou'll steal oo much of the
blade's height capacity, Later,
when the zero-clearance slois
on these plates get beat up
b angled cuts or different-
size blades, you just attach
new ones. On miter- and
chopsaws, you can eliminate

tearout on both sguare and

BASIC SKILLS AND TECHNIQIUES 19



fundamentals ...
_Zero clearance for other tools

MITER SAW

Cut cleanly on the chop-
saw. This Lshaped auxiliary
tabla supports the bottom and
rear of the stock when cutting
small parts.

CIRCULAR SAW

Get straight, square edges without
splinters. A shopmade cutting guide
keeps a handheld circular Saw on a
straight line, The MDF base helps sup-
port the fibers on the top surface, where
the blade exiis the cut.

ROUTER

Bury the bit in a

sacrificial fence. A

clean cut is crucial

for delicate joinary Torn fibers ve. &
clean cul. The zero-

like thesa sliding
dovetails. Attach an
axtra board to tha
fance, than pivot tha
assambly into the
spinning hit.

clearance fence
supported the wood
adjacent ta the cut
an the lower plece,
preventing tearout.

20 FINE WOODWORKING

15% cuts by ataching similar plates o
the bed and fence. The principle even
holds true for handheld power tools. A
shopmade straightedge jig for a circular
saw uscs the same zero-clearance idea
tor climinate tearout on at least
o sice of the cut, whene it
mallers most.

Same deal for drill
presses and router tables—
Although these don't exactly
crosscur wonod, they cur acrnss
the fibers in a similar way, And you use
the exact same reatment,

Most drill presses have a big hole in the
casi-iron lable 1o accommodate the largest
dall b=, Without a backer board under
vour work piece, you'll get temible blowour
on the hotom side of the hole you ane
drilling. A simple piece of plvarnod or
MOF prevents this. Just mowve it around o
get a solid surface under each new hole,

On router ables, the force of the
spinning bil is horizontal, so vou will
sometimes need a 2ero-clearance plate
on Lhe fence, but almost never in the
table, There are a number of ways o do
it: Make the whole fence sacrificial and
replaceable, attach a thin blank plate
ey the fence, or design a fence with

replaceable inserts.

Surface tearout is trickier
Joanters, planers, and handplanes all can
CTEale Nasty tedrou in wond
surfaces, especially when
they hit grain that changes
directions, But the power tools
reguire a different approach
than the hand ools.

I dont believe there is a
way 1o use the zero-clearance
principle on the jointer and
planer tit's difficult o get
support close o the spinning
cutterhead s, but there are
other ways o reduce tearoul.
Cut with the grain as much
possible, If you are gelting earout, iy
reversing divection, Also, uy replacing
cull knives with sharp ones. Sometimes
it also helps (o dampen the sarface with
water before sending the board through.
Handplanes, on the other hand, do benefi
frovm the zero-clearance principle, or, more

Trnwings, this page: Bish La Prince



Strategies for surface tearout

Pay aitention te grair directlon. On the jointar,
the edge grain should run downhill toward the

raar of the board. On the planer, the downslopa
should point to the front of the workpieca.

IOINTER PLANER :v

Grain
direction

gt ol

accurately, the tight-clearance principle, of the sole backward o close the mouth.

The force of the blade tends o pry And on planes with a chipbreaker, it
fibers upward, while the plane’s sole helps 1o place it as close as possible
holds them down. A tghter blade 1o the tp of the blade, so it applies
opening puts the sole closer to the front additional downward pressure on the
of the blade and prevents the fibers chip as it curls i, fighting its wendency 1o
from lifting during the cut. For the final, tear upward, DAMPEN THE BOARD
critical passes on a board, resharpen the Last, when tearoat is unavoidable, use M S T
blade, set it for a fine cut, and adjust the scrapers and/or sandpaper o work past board softens the surace
mouth (o a very tight opening. it and produce a flawless surface. O fibers slightly, making them easiar

Depending on the plane, vou either R to cut and less likely to tear out.
adjust the froe forwvard or adjust the e Az3 Chriztiana is editor of Fine Woodworking, -

HANDPLAMES HOW TEAROUT HAPPENS SET UP THE PLANE

FOR A CLEAN CUT

Mowve the frog (blada
carriage) forward to
create a tight mauth

If the mouth is &t tos
wida, thara is nothing
to hold down the

wood fibars, allowing o :
cracks to travel opening, For fine cuts,

- forward, deep into the opeh the mouth Y in.

e
surface, Bl ‘\

‘When the plana's mouth is
tightly set, the sole halds
down the wood Tikers in ront
of the eut. The iron shears
tham off cleanly.,

r

2 et il
The geal. A properly set up handplana
with a sharp iron showld produce thin,

fluffy shavings like these and a glassy

surface with no fearout.

Faeaveings, this page: lim Eichey dap ) Johin Tevrsaah (hanan b BASIC SKILLS AND TECHNIGQIIES 21
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"Routers
& Proper feed
direction ensures
safety and gives
: best results

dirgction is important, The direction in
which you feed the bit can help w create
o destroy a joint. Held topside on a board,
a rouiter bit spins clockwise as vou look

down on it Mounted vpside-down in a

e the rou

router tahl

T : elf into the out,

" PORTER + CABL

as it usually should, or push itself away.

it A Topside routing

Hand-h o o of a board, the

Cr ! od move so the fixed work

is ¢

the bit. As it cuts, the bit will pull iself

into the workpicce, When we

Jockwise aronnd the ouisi

n the in of the frame,

ter in a clog

22 FINE WiODWIOIERING



i

ALONG THE EDGE OF A BOARD

The router faed

direction showid [

be such that the Router feed
spinning bit tends to direction
pull ltself intg the cut.

AROUND THE EDGES OF A EOARD

A cut made around the edges of a board showld be made In a
counterclockwlse direction. Start an an end-graln surface and
failow with a fong-grain pass Lo ciean up any fearout that may
OCEUF.

4 [::> Rolter

Drawwings: Roben LiaPasinne

|_Topside routing

As the name suggests. topside routing is done with the

router on top of a workpiece. The workpiece is fixed in place

while the router, held in both hands, is moved to make the

cut. Depending on the cut, the routar can be guided either
by a straight fence, a ball-bearing gulde, a guide-bushing, ar
an edge-guide. Viewed from above the router. the bit spins
clockwise,

AROUND THE EDGES OF A FRAME

<3

-‘EL\B 3‘- e

To rout the inside
4 ﬁ edge of & frama, 2 ]
maove the rowter in a
clockwise direction. !
U 4 Qn the gutside 3 ]
edge, move it 1

cauntar-clockwise.

413

1 d

IN THE CENTER OF A EOARD, WITH A FENCE

;/{—'_F — Fence

Faed m
direction

?
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the edge of a board, feed in the exact same

direction: left o right. This will pull the
fence in tight to the edge. When making
a cut 2et in from the edge, this feed divec
tion, against the motation of the bit, will do
the same job

When running the router base of a wm-
plate guide against a fence, the fence can
be placed on either side of the router, so
it's tricky o decide which wav 1o feed. Use
the bit rolation as your key. Always move
the router so the hit pulls the rower towvard
the fence. This feed direction is opposite
i the bit rodation,

What if vou disregard these guidelines
and feed in the same direction as the bit
rotation? You'll feel the bit iy 1o push itself
and the fence away from the cut or skitter
along an edge. IF vou cut in this divection,
24 FINE

WOODWOREKING

Table routing

Some cuts are easler to make when the router Is mounted upside
down to the underside of a table. A cut is made by pushing a
workpiece into the fixed router. Generally, the workpiece is guided by
a stralght fence. Viewed from above, the bit spins counterclockwise,

PASS THROUGH A BOARD, BIT FULLY EXPOSED

On a rowter table, feed the workpiece into
the bit from right to left, into the rofation
af the bit, This wiil pull the work agalnst \/

Fance
'{/’

tha fance during the cut,

F Fer e = 1
| -
@
3 - 4
i |
/ i
Workpieca
Raoutar H
table

PASS THROUGH A BOARD, BIT PARTIALLY EXPOSED

Bit, recessed into fence _———— Fance
j=” |
‘1b ~ B g
=
Workpicce C:j

Feed ’

\. direction

=

you will have o work to hold the fence
tight o the edge,

Router-table cuts
When you flip the router over 1o cul in a
roatter table, the bit spins counterclockwise
as vou look arn i from above, so you have
to reverse vour feed direction (see draw-
ing, above). On the router wble, you fred
the work intoe the bit from right 1o left, ino
the rotation of the bit, w push the work-
piece into the fence during the pass of o
pull the wood inta the edge of the bearing.
As vou stand at the front of the table, the
firal comtact the bit makes with the wood is
at the fromt of the bits cutting edge.
When culting an edge, never position
the workpiece between the bit and the
fence. In that position, the back side of

the bit would make the first contact with
the workpicce. And because you feed the
workpiece from right w lefi, you would
he feeding with the rotation of the bit, not
against it On the router table, this can do
one of fwo things, Tt can scare the heck
out of vou as the piece of wood shoos
out of your hand following the bits lead,
or it could draw your hand into the cutter
if you fight 1o keep a grip. Either way, ir's
dangerous.

Always be sure vou know which side
of the bit will be doing the cutting in a
pass, cspecially when routing small picces,
sometimes @ Fiest cut is made, and vou
follow that with a second pass. This can
happen when a straight bit is o small-
for a cur. If vou mowve the fence so thar
the far side of the bit = cutting, vou will




be feeding with the rolaton of the b,
and vou could lose your hold on the
workpiece.

When using bearing-mounied bits on the
router tahle, be careful when you start a
cut, Many commercial router tables use a
starting post as a pivotl point to begin a
cul. simple care instead will allow you o
Begin a cul safely withoul using the pivol
point. Start your cut just back from the end
of a board o prevent an unwanted cut or
rearout, hecause it's difficult 1o hang onto
a piece if it starts to mun backward. If the
it catches the end grain as you begin the
cut, it can kick the end of the board past
the bit. For added safery, use a fence with
a bit recess so there's never a chance of

catching the end grain.

Feed rate: bogging vs. burning

Learn o recognize the normal sound of
vour motor uncder a load. Always pav ar-
tention to it as an indicator of how the cut
is going. When you're moving the router or
the workpiece at the proper feed rate, the
sound of the motor should remain steady,
When the feed rate is oo fast, yvou'll hear
the motor bog down or the router bit
scream as you try to make the cut,

When the feed rate is too slow, the waood
and the bit will start 1o burmn. In end grain,
which loses moisture guickly and is so
much harder to cut than long giain, burn
ing occurs guickly when the feed rate is
oo slow, Add a doll bit to a2 slow feed
rate, and you'll have a shop filled with
the aroma of burning wood, Try to moyve
through end grain ar a fair pace becavse a
slow hand here will give vou more to clean
up. Burning also will occur any tme you
stovp a cut with thie bit touching the wood,
because the bit is just spinning in one spot
and balding up heat,

Feed rates can also detenmine the quality
of a cut. If the rate is wo fast, the bit may
chawer, yielding a poor cut. Tearouwr may
also oecur. Listen carefully as vou make
a cut. If you hear the wood splinter, slow
down vour feed rate. O

Gary Rogowskl builds furniture and teaches
woodworking (northwestwoodworking.com)
im Portfand, Ore. This arficle is excerpted from
hiz book, Router Joinery (The Tsunton Press,
1997).

www. finewoodworking.com

Choosing
the right bit

hen it comes to choos-
w ing a bit, the most
Important factor Is sharp-
ness. Then, depending on
your needs, you must decide
whether more expensive
ballbearing guided bits with
thicker shanks are worth the
cost. If you do a lot of rout-
ing, you'll be well served by
the better bits.

SHARP AND STURDY

A sharp bit cuts through wood with little
effort, producing smooth, clean cuts. A
dull one won't cut wood fibers as clean-
Iy, 50 its more likely to produce tearout.

Router bits are made from steel, car
bide, or a combination. Steel bits cost
less than carbide, but dull faster. For a
few short cuts, a steel bit is fine. But for
long-term service, carbide is the better
investment. As a bit cuts, it's subjected
to a bending force. If the force Is enough
to make the bit bend, even slightly, it
will chatter and won't cut smoothly.

A bit with a %4-in.-dia. shank will re-
sist chatter better than one with a %-in.-
dia. shank. i you expect to do light cuts
only, the smaller shank is fine. But for
any Kind of heavy cut, use a %-in. shank
bit if your router accepts the larger size.

USE A BALL-BEARING GUIDE
Routerbit guides come in two types.
One is simply an extension of the body
in the form of a solid post. The other is
a ball-bearing that mounts to the body
with a machine screw. The solid post
is found mainly on lower-cost %-in.-dia.-
shank bits. It has one big drawback.
Because the post is part of the body,

it spins at the same speed —around
25,000 rpm—creating friction that can
guickly lead to burning. Ball-bearing bits
cost more, but the money is well spent
because they won't burn the wood.

—Tam Begnal

Solid-post gulde can leave born
marks. Unless you work carafully, a bit
with a solid-post guide may leave a black
stripe along the edge of the workpiece. A
balt-bearing guide is a bettar choice.

GOOD

STEEL ROUND-
OVER BIT

Solid-post /‘

Juida _ ey

BETTER

CARBIDE ROUND- _-:
OVER BIT

Rollar
bearing
guida ——

GOoD

STEEL STRAIGHT
BIT

t4-in. shank

BEETTER

CARBIDE
STRAIGHT BIT

34-m. shank
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Our readers rely on us for trusted advice.

“Your magazine is produced to the most extraordinarily
high standards. Any issue would serve as a perfect
manual on, or example of, technical writing at its best.”

-R.W., WA

Just some of the reasons why Fine Woodworking is not
like any other woodworking magazine:

s Shop-tested advice from real pros. Because our
articles are written by seasoned craftsmen, you
benefit from their depth of knowledge and years
of practical experience.

e (Clear visuals eliminate guesswork. Our full-color
photos, detailed plans, and exploded drawings are
designed to help you visualize a process or plan
and enhance your understanding.

s Projects that pass the test of time. Classic or
contemporary, our projects are worth building
because they are well designed and can be
customized to your own taste.

e Unbiased reviews help you buy wisely. Qur readers
deserve the truth, so we put tools to the test and
tell it like it is.

e Basic to advanced and beyond. Every issue is Expert Know-How
packed with inspiration and instruction geared for
novices to pros! Basic projects don't need to be g m
boring and we offer dozens of ways to reach higher. 2 -

Become a better woodworker.

Subscribe today!
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Chisels

Used correctly, a modest set
covers all of your chopping
and paring needs

BEY GARRETT HACK

few thousand vears ago, someone clever hammered out

a hunk of bronze intw a narrow blade, fited a bandle o

one end, sharpened the other against a stone, and pro-

duced a chisel. Generations of craftsmen since have rweaked the
design: Tough steel replaced soft bronze, the shape and length
of the blade were modified e suit varions masks, bur in essence,
chisels have not changed much, They are still simple in form and,
when used effectively, one of the most useful tools in the shop,
Every week, catalogs arrive, full of a dizzying array of different
chisels: long, fine-bladed paring chisels; stoul mortise chisels;
heavy and wide framing chisels; bbby boo chisels: intrigoing
Japanese chisels; and many sets of bench chisels, Few other clas
sic hand tools are sdll available in such variere, Unless vou waork
entirely by hand, all vou really need is a good set of whar T call
bench chisels or, as some prefer, firmer chisels. These are chisels

with blades about 4 in. 1o § in. long, available in a wide range of

Mo bench is complete
without a chisel. Gen-
arations of woodwarkers
have come up with mul-
tiple uses for the chisel
far beyond its original
purpose. The flve photos
at right show a chisel
replacing a hollow-chisel

mortiser, a scraper, a ¥ e ik f'ﬁ-:ﬁc-rm-mm,_ Lk

handplane, a pencil Sguaring up mortises. When Cleaning up glue squece-out. A

sharpener, and tweezers., sguaring up a machine-made scraper works best for large areas, precise than a handplane and
martise, a block of wood clamped fo bt for small areas, a chisel offers is neater than » sander when
the workpiece can act as a guide. maie contral, leveling a pin,
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widths from about Y in. o 2 in, and with a wooden or plastic
hancle,

The only substantial differences between sets of bench chisels
are the guality of the steel and the shapes of the bBlades, The
Blades on my evervday set of Swedish bench chisels are slightly
tapered in length and beveled along the long sides, Tapering the
blade vields a tool stout enough for the hard wock of chopping
a mortise yer light enough o pare one-handed. A blade with flat
sides is stronger than one with beveled sides and is less expensive
10 manufaciure. But a beveled blade can reach into tighter places,
such as for cutting small doverails.

For best results, prepare the chisel

As with many other tools, the performance of a chisel is detei
mined by how well it is ned, The back of the chisel—the unbev-
eled side—must be dead flat for 1 in. to 2 in, behind the cutting
edge (see photos, right), This fat plane guides and controls the
cut; a curved back will rock and provide litle control,

Another common problem is a slight rounding of the cuting
edge on the back side. The back might be flat except for this tiny
back-bevel, Sloppy technigue, ol keeping the back absolutely
flat on a sharpening stone while honing, creates this rounding.
The result is a chisel that will not oot while resting on its back
becavse the rounded edge is in the air, Such a chisel must be
anglecd forward slightly, thus losing the back as a source of control,
Flawening the back of a bench chisel right 1o the cutting edge is
tedious but important. Work through the range of grits untl you
get a bright polish on vour finest siose

Once you have flatened the back, choose a cutting bevel angle
based on the tvpe of work vou do. The lower the bevel angle, the
mare easily the tool slices through wood fibers, A fine bevel of 15
ter 20° is a little delicate, but works for a chisel reserved for light
paring culs in softwoods. To chop wugh end grain, a stouter 30¢
i 35° bevel holds up beuer. But for everyday bench work, a 252
bevel is a good all-around cutting angle. This s 4 compeomise
betwveen ease of cutting and the durability of the edge.

Lightly hollow-grinding the bevel every three 1o four sharpen-
ings helps speed the honing process by reducing the area of
steel in contact with the stone. T use a grooved block of sood
that holds the chisel handle, set at a distance from the grinding

Better than tweezers. Perhaps best
not done in front of children, remaov-
ing a splinter with a chisel works

Handy pencil sharpener. A
test of & chisels edge is how
fine & point you cah puf an a
pencil. faster than tweerers,

Phustais, this page du, seconsd Troan wop and inserl: Mock Schafield

Honing a chisel

Flatten the tool's
back. The first 1 in.
ta 2 In. of the chizaels
back should be
perfectly flat, The
back guldes and
cantrals the cut and
ensures a fine adge.

Grind and hone. Aftar
hollow-grinding & 25*
bevel on the grinder,
the author hones the
beval on a medium and
then a fine alistone.
The author guldes the
chisel freahand, but a
haning gulde can help
untll you master the
technigue.

Ready te cot. The tuned chisel showld
have a flat back and & marrow band
of honed steel along the cutting edge,
with a slightly concave ground surface
just behind. If you can leave a clean
cut on pine end grain, your chisel is
raady for action.
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Vertical chopping and paring

DRSS - b My

The right angle for chopping. With experiance you will he abla to
hoid the chisel at the correct angle merely by sighting across and down
it [left). A square set on end can he used as a guide when squaring up
the end of & mortise (right).

Lighten up as you near your mar

S, T

A T )

Particularly in softwood, chopping too much waste al once makes
the bevel push the chisel back over the (ine (left). It is better to
take small cuts (right) and sheak up fo the line,

wheel 1o achieve the desired bevel angle. 1 then hone the edge
on 2 medium India stone and a fine black Arkansas sione using
kerosene as a lubricant. [y (0 hone at a consistent 257 bevel with
little ar no microbevel along the cutting edge. The only exception
is when I need a slightly tougher cutting edge for an extremely
hard wood, such as rosewood, where T raise the ol handle o
hone a microbeve] of 307, For a final polishing, T use some 0
i 2-micron diamond paste smeared on 2 piece of Baltic-birch
plywood, T prefer plywond to a leather strop, as a srop increases
the risk of rounding over the bevel.

How to tell if your chisel is sharp

A chisel must be very sharp to work well. A dull edge takes far
more power 1o drive throogh the fibers and, more imponantly, is
harder to control, Evervone has a special way (o test the shanpness
of an edge: dragging it against 2 fingernail, shaving arm bhair, or
plucking the edge with a finger, The problem is that these ests
are all a bit subjective.

I test the sharpness of a chisel by paring a block of end-grain
pine and then looking at both the shaving and the cat surface. Be
cause softwood fibers are weall and easily torm from the surface.
only a really sharp edge will cut a thin and whole shaving. Look
al the end grain; it should be uniformbv palished, You'll know vou
need to do more sharpening if you see light flecks in the surface
where fibers were torn away, or fine racks where tiny nicks in
the chisel’s cutting edge scraped across the wood,

Mext lay the chisel sith the back flat on one of the long-grain
sides of your bloek. If vou can pare a shaving without lifting the
chisel, the back and cutting edge are flat. If vou have o lift the

chisel o get it o cur, either the back or cutting edge is rounded.

Proper technique ensures good results
For most of us, the days of working with hand wols alone are
long gone. Whereas chisels once would have been our primary
tools for cutting all manner of joints, day we ypically use them
1o adjust joints cut on a machine

Chiseling tazks can be simplified to chopping, paring, or some
combination of the twao, Cutting end
grain, such as excavating a mortise,
is chopping. A mallet usually deliv-
ers the driving force, so everything
works best when you chop vertical
Iy, down against vour bench, pref
erably directly over a leg. Paring is
often a hand-powered operation,
using the chisel horizomally or ver-
tically to slice awav a thin hl:.n-'jnp,.
This can be against the end grain
or along the grain. 1 also pare with
the chisel in one hand and use my
thumb as a lever, much the same
way vou would use a small knife,

Chopping to a line vertically—
Cutting with a chisel held plumb is

Chop, then pare. Lightly chopping all
the way around defines the shoulder of
a tenon (laft) before & final paring with
hand power jabowe).

an acguired skill. Finding the nght
angle i easiest when you are only
slightly above the work and looking

Prustars, thiis page (o e, midale nowl: Mark Schfield
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* Horizontal =
paring

across the chisel. Sighting against

R flarzon- a sguare set on end helps, as does

Qv oinest oo light shining toward you and
cuts are made with a & g B 107 }
shght shearing action, the work, IF you find it hard o hold
cutting both forward a chisel plumb or if you have o
and sideways, The need cut an angled mortise, saw 2 waste
far a perfectly fMat hlock o this angle and clamp it
chisel back is apparent in place o guide vour chisel. For

Wwhen fitting a tenan. heavy chopping, driving a chisel
with a mallet allows you 1o focus
yvour efforts on directing the ool
Light cuts yvield more accurate results, Think about the cutting
edge sinking into the wood, The back is trying to goide the
chisel plumb while the beveled side of the cutting edge presses
the chisel against the back. With a light cut, this pressure breaks
oul the chip and holds the back right o the line. Try o chop oo
large a chip, especially in softwood, and the pressare will push
yvour chisel bevond vour line. Take little bites on the waste side of
the line and then ke a final lght cur vight on the lne. Because [
have a2 good selection of chisel sizes, T waste as much wood as 1
can with a chisel narrower than the montise, The final cut is with
a chisel fiting snugly in the monise width and right on the line.

Paring to a line vertically—DParing end grain gives vou a whole
new appreciation for the woughness of wood. Good paring akes
both muscle and a feel for controlling the cut. A sharp chisel and
a light cut give you the best chance for doing accurate work.
After you have removed the bulk of the waste using a mallet,
switch o a light paring cut right on the line. This provides greater
accuracy and control and allows you w undercat slightly. Also,
its just plain quicker than reaching for the mallet afier moving
the work. If paring a tenon, for example, work around all four
sides 1o establish the shoulder line and to give vou something o

Fhistay, ghis page dhoanam): Mark Schesfield

sight against when paring. Position vour body above the work for
paring the final shaving or two, using the weight of your upper
body (o drive the chisel and both hands o guide i

Paring to a line horizontally—Given a choice, | prefer the
control of a plane to shave a surface. But there are plenty of times
when I don’t have the right plane close at hand or when its simply
quicker to pare a few shavings with a chisel. Long and thin-bladed
Lfor fexibility s paring chisels are the ools of choice here, but a
well-tuned bench chisel will work almost as weell.

For maximum control, T find its best to have one hand on the
chisel handle and the other as close o the work, or culting edge,
as is practical. This way, vou can raise or lower the handle slightly
e contral the depih of cur, while the hand close 1o the cowing
edge holds the chisel sieady and helps guide the cut, This hand
also acts as a brake, smoothing ou the pressure delivered by the
hand on the handle, The smoothest and easiest cuts are made
with a slight shearing action, slicing both forward and sideways.

Paring while using the thumb as a lever—Holding the chisel
like a penknife or a powato peeler, with the blade cutting toward
vou, takes some getting used o, Once mastered, this technigue
allows for fine controlled cuts, even in end grain, T use it to pare
the end of a table leg, (o shorten a tenon, and to chamfer its ends,

Cutting bevel-side down—"When paring the hottom of a groove,
the flat back of a chisel can no longer be used as a guide, and the
natural inclination of the chisel is wo dig in. Turn the chisel upside
down and use the bevel 1o guide the cur, raising or lowering the
handle o adjust the depth of the cut, This method is vseful o
deepen 2 mortise or dado (or shape 2 curved one ) or 1o smooth
the hottom of a recess for an inlay.

M with all tools, there are many paths 0 accurate aned satisfying
results. Sharpen a few chisels and practice these basic technigues.
some of them might not feel comforiable an first, but everyvday
use at vour bench is the surest way o masier them. O

Garrett Hack is 3 furniture maker in Thetford Center, 17T,

Using the chisel
a5 you would o
penknife allows
you to make deli-
cate cuts such as
slicing end grain or
beveling a tenon,
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TOOLS

Block Plan

Five common tasks

for the handiest
plane in the shop

BEY CHRIS GOCHNOUR

ne of the tols 1 reach for most
often is a block plane. With s
compact size and comforable

palim gripy, it ds an extension of my hand
I almeost alwavs have a block plane within
reach as T navigate through the diverse
tasks of custom-furmiture building,

A finely ned block plane is a pleasure
o use. Quierl, efficient and precise, it can
slice tissue-thin shavings off end grain,
leaving a cosp, clean surface that no other
method can rival, T use a block plane for
many tasks, such as eliminating mill marks
from board edges and ends, shaping a ra-
dins or a chamfer on a board's edge, and
fine-tuning and cleaning up joinery. Over
the yvears, I've refined the way I tune and
use thiz plane, based on the tool's unigue
peomelry and feamires

Typically made of mel and varving in
length from 4 in. to 7 in., block planes are
ideal For planing small pans and reaching
into tight areas. They can be used one-
or two-handed, either pushed or pulled.
The blade iz bedded at a low angle
Berween 127 and 20°—but the bevel faces
upward, creating an actual cutting angle
of 37° w 45° (if the blade is sharpened
at 25°). The low hlade angle allows for
a palm-and-finger grasp and a low cen-
ter of gravity, creating a more sensitive

feel and greater stability. It alse puts the

32 FINE WOUODWORKING

Low-angle vs. standard block plane

Years ago, when | first tried my hand at planing, | used a low-angle block plane to
level the front edges of a figured mahogany dresser. | was puzzled by the torn grain
that resulted, because | knew my plane was well tuned and razor sharp. After further
experdmentation, it became clear that | had not chosen the right plane for the job.
Understanding cutting angles will help you select and tune a block plane that
will handle the task at hand effectively. The cutting angle is the angle formead by the
waorkpiece and the top of the blade. A low cutting angle requires less energy, reduces
friction (enabling the blade to stay sharp longer) and minimizes blade deflection and
chatter, allowing the blade to slice through long grain or end grain with less effort.
However, a low-angle blade has more trouble on figured or changing grain because the
low angle produces a knifelike cut that tends to lift and pry, tearing the grain.
Conversely, a standard block plane with its steeper cutting angle requires more en-
&rgy to use, generates more fctlon, and dulls more rapldly. It also |s more susceptible
to chatter. However, that steeper cutting angle makes a standard block plane more
valuable on long grain, where its wedgelike cut will not lift, pry, and tear the grain.

Photres: Ass Christiai
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blade in more direct alignment with the
thrust of the cut, reducing blade detlection
and chatter.

Another nice feamre of 2 block plane is
that the upward-facing bevel is supported
by the bed all the way to its cutting edge.
This further stabilizes the blade, so it gives
rock-solid performance even while you are
planing harsh end grain. A final attribute of
many block planes is an adjustable throat.

1 REMOVING MILL MARKS

W ith its low center of gravity. the block plane excels at slicing
maching marks off the edges and ends of boards,

d grain (left), check the grain direction
shd use a standard-angle plane, For end grain, use a low-angle plane,

f possible, and chamfer the far edge (above) beforehand to avoid
splintering, Skew the plane fo create o shearing action (right), and wet

¢ wood with paint thinner or water if you encounter stiff resistance.

-

This enables you o fine-une the planes
thiroat from a wide opening that accom
modates a free Aow of coarse shavings 1o
a narroww slit that's capahle of supponing
the finest cot, leaving a smooth, tearont-
free surface.

With a sharp, well-seated blade in your
plane {for more on wning up a block
plane, see “Tune up the plane for best re-
sults” 3. 361, vou are ready o tackle many

tasks. There are five crucial woodworking
operations that a block plane handles eas
ilv. A standard-angle plane works better for
some of these tasks: for others, a low-angle
plane is preferable (see drawings, below ),

Clean up saw and mill marks

Due o their compact size and stable
footing, block planes are ideal wools for
eliminating mill marks from edge and end

) ANGLE FOR LONG GRAIN

t n long grain.

& angle is harder to push through the wood and causes
dull more quickly, but it breaks the chip aggressively for

LOW AMGLE FOR ENMD GRAIN

A low cutting angle requires less force to slice through tough end
grain, and the blade dossn't dull as quickly.

Blade slices end grain.

Cutting angla, 37°

- Grain changes direction.

Bed angle, 20°

Daraweings: Vinoe Bahak
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grain isee photos, po 330, Secure the board
and use a light cot. Generally, you should
push the plane, but if the grain direction
changes, it's easy o turm around the plane
and paull it toward you,

It is imporant o keep the edge of the
waorkpiece square. If your machinery has
been set up squarcely, you can use the
mill marks as a reference, planing until
the marks disappear evenly. Pencil marks
across the board edge also will serve as a

WODDWOREKIL NG
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.-'_-..."."' I CHAMFERING AND ROUNDING EDGES

The block plane excels at working the sdges of a workpiece, from just lightly breaking an
cdge (left), to roundovers (two center photos), to wide bevels (right),

Chamfers and roundovers. Draw refarence
lines on the edges and ends of the workpiece.
For roundovers [sbove), stop short of the lines
with the first bavel and then bevel the new cor-
ners. Finish with fine sandpaper.

teference. In tme yvou will develop a feel
for the job, and you'll be able 1o maintain
2 square cut without having to use any
reference marks,

Removing mill marks from the ends of a
board can be a bit more challenging be-
cause of the ough nature of end grain
and s tendency o splinter at the uisuap
ported edge of the cut, For this job, a low-
angle plane is bemer than a standard bBlock
plane. et the plane for a very light curt and

Large bevels can start on a machine.
The wide bevels on this drawer bottom
wara roughed out on the tablesaw, but thay
wara finished and fitted to the drawer with
a few passes of a block plana.

make sure the blade is sharp. T have found
that skewing the plane is very effective
on end grain, producing a shearing ac-
tion that contributes o 2 smoother, clean-
er cul. skewing the blade also lowers the
effective culting angle. For example, if
the plane has a 377 cutting angle and is
shewed 457, the effective cutting angle be-
comes a low 287,

Generally, T plane board ends with one
continuous stroke from edge w edge, To

CLEANING UP JOINERY

For a perfect fit, make joints proud and then plane them flush with

a black plane,

Plane dovetalls In iwo directions.
First remove the bufk of the axcess
stock by planing along the row of pins
or tails (laft) with the nose skewead
inward to avoid splintering the end
grain. Then work inward from the edge
{abova) for the last few passes.

Plane pegs flush. Plane In a tlght clreular
maotien to work towsard the center of the peg.



| FINE-TUNING MITER JOINTS

Angled cuts from a machine tool aren't always parfect, but a block plane can

| adjust the fit of miters quickly.

Closing the gap. This solid-wood edging for a plywood panal has loose-fitting miter
Joints (left). A sarias of cuts makes the adjustment. The first cut (above laft) changes
the miter angle, and successive cuts carry that new angle across the entire joint.

prevent a chipped edge at the far end of
the cut, there are several different things

vou can try: Plane a small bevel on the far
edge o reinforce the fibers, or clamp a

piece of scrap wood o the back edge w
support the edge. You can also uy plan
ing toward the center of the board from
both edges,

Certain woods have harsh end grain
that will dull the blade of a block plane
pretty guickly. Unless you enjoy sharpen-

ing, it's a good idea o dampen the end
grain with water or paint thinner to make
the wood more supple and preserve the
blade'’s edge.

Round and chamfer edges
Block planes excel at Lightly softening a
hard edge, milling a crisp chamfer, or fully
rounding an edge,

Tor soften an edge, make several light
passes, rolling the plane slightly with each

pass, To make a roundovers from a Yae-in,
radius to “-in, radius, lay om the profile
on the board edge and end, Because the
shaping is frechand, a diverse range of
contours can be shaped simply by woock-
ing 1o your layout lines.

Begii the radius with a few bewel cuts,
Then bevel the bevels, gradually shaping
the intended profile. Finish with a very
light cur and multiple passes, rolling the
plane continupusly. Final touch-ups can

FITTING A DOOR

After installing the hinges, use a block plane to adjust the fit of a door, Start by
putting a back bevel on the door sille.

good clearance for
closing and enly a small amownt of wood to be removed during final fitting. Next,
install the door and fine-tune the fit (above left). Check your progress frequently,
creaping up on a fine, even gap (right).
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be made with a contoured card scraper
or sandpaper.

To chamfer or bevel an edge, begin by
laving oul the cut with pencil lines on the
board’s edge and ends. Then plane o the
layour lines, making sure the cut stays in
the cener of the two lines. If you stray
off course, make corrections now rather
than waiting until vouve reached the pen-
cil lines,

When chamfering end grain, vou should
skew the plane's nose off the edge of the

a6 FINE WOODWORKING

board so that the blade is cotting the grain
downward, This will result in 2 smoother
finish.

Clean up joinery and adjust miters

I frequently use a block plane 1o clean up
joinery atter gluing. T'll wim tenon pegs
flush, mowving the plane in a tight swirl
ane working until the blade skims the sur-
face surrounding the peg. Through-tenons,
dovetails, and bridle joints also can be
rrimmed flush with a block plane.

When making a doveiail joint, for ex-
ample, leave the pins and ails a bit long
After the gloe dries, remove most of the
extra material by planing along the row of
pins or tails, in line with the edge. Skew
the plane nose inward o support the cut
and prevent chipped edges. When the joint
= r‘|<_'.',l.||:.' Hush. siars |‘||.1|1i|1_'.‘I in from the
end, cutting lightly until the joint is fush
and clean,

Freguently, miter joints reguire slight ad-
justments after being cul. A block plane is

W LERTRUERIELE
for best results

Whether you choose a low-angle or standard plane, an initial

tune-up makes all the difference. Each time | tune up a
plane, | follow a sensible order of refinements, beginning
with the sole of the plane and progressing to the bed, the
lever cap, and finally the blade.

=

1. FLATTEN THE SOLE

A convex or concave sole will leave the cut unsupported, caus-
ing unpredictable results, so | always check to see whether the

sole is flat. Before lapping the
sole flat, | also check that the
adjustable throat seats well
in the plane body. Remove the
throat plate and check for any
burrs or debris and then use
a file to eliminate any trouble
spots. Reassemble the plane,
making certain the throat
plate seats properly and
maoves freely,

| flatten planes by putting
abrasive paper on a flat surface
(plate glass, a slab of granite,
or a jointer bed) and lapping
the bottom of the plane. |
always keep the blade in the
tool, properly tensioned but
raised above the sole. Begin
with 80-grit and then follow
with 150 and 220. You can
stop there and let actual use
further polish the sole, or go
one step further to 320-grit.

Lap the sole. Attach coarse-
and medivm-grit sandpaper to
8 fiat substrate and flatten the
bottom of the plane until the
sandpaper hits the entire sole.
The area around the blade is
the maost critical to gat flat. The
scratch pattern will tell you how
much maore steel to remave.



the perfect ivol to accomplish this task
For example, if I'm mitering a solid-wood
border around a center panel, and a cor-
ner has a slight birds mouth, T first assess
where the material needs rimming. Then,
using a series of overapping cuts followed
by one continuous pass, T make the ad
jusiment with a block plane and check o
make sure the fit is right

Even if the joint has been cut accurately,
one light cut on cach miter will guick-
Iy eliminate any irregularities caused by

_'.' TUNE THE LEVER CAP AND BED

sawhblade deflection. ensuring an invisible

glueling.

Fine-tune gaps on doors and drawers
Mothing works betler for gelling consis-
ent gaps on cabinet doors and drawers
than a block plane. s compact size al
lows a one-handed grip, treeing the oih-
[} ||;'|r'||_1 Lin] ‘-|l_';'|l.,h_.' I'||-g winik I:ll_"'ll_'l"ll_“l"l!,'
on the location of the door or drawer
sometimes T push the plane; other times
I pull.

To ensure that a door stile has enough
clearance and doesn't hit when opened
or closed, T recommend a slight bevel
from the doors front o back, This bevel
is shaped easily with 2 block plane, even
with the door in place, Another reason for
this back bevel i« that you will have 1o re
move only & small amount of wood during
the suhsequent Final Fiting, O

Chrls Gochnouwr buitds custom Rurnitire in
Murray, Utah, and teaches around the country.

3. LUBRICATE THE PARTS AND HONE THE ELADE

he blade must have a snug fit with the lever cap and the bed of
he plane. First remove any rough burrs or sizable drips of japan-
ning (black paint) that prevent a stable fit between the cap and
blade. Then check that the bed of the plane is free from rust,
paint globs, grime or coarse machining. The blade must have a
solid footing to remain still under pressure.

Eliminate any imperfections with careful filing, being cautious

The plane's vertical adjuster and adjustable throat will work
maore smoothly with a light drop of machine oll on each part. A
little paste wax on the sole of the plane will keep it gliding freely
and prevent rust.

Sharpen the blade as you would any other, remembering that
the sharpening angle of a block plane impacts performance. Be-
cause a block plane has its bevel up, its cutting angle is the sum

&y w.Finewoodworking.com

not to make matters worse by being reckless with the file.

Tune the lever cap. While protecting
the back of the cap assambly with a
piece of papaer, sand the paint off the
front edge for a snug fit with the blade.

my waterstones.

of the bed and the sharpening angle. | sharpen my standard (20°
bed) and low-angle (12° J s :
bed) planes with a 25° bev e

el, producing 45" and 37
cutting angles, respectively.

| use a honing guide be-
cause it helps maintain the
desired hevel angle. There
are two sides to a sharp
edge: the bevel and the
blade's back. | take both
surfaces to 6,000 grit on

Adjust the threat. A small gap in
front of the blade supports the fin-
est cuts; a larger gap is required for
hesvier cuts.

Wax the sole. This protects the plane from rust and makes for smooth
sliding action.
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MORTISE TERMINOLOGY

When describing a maortise, it helps to use
words that everyona undaerstands. Soma
comman terms are shawn In this cutaway
view of a typlcal martise.

Width

\
\

Battom
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JOINERY

Mortises

he mortise is the first half of a ven-

erable woodworking team—ithe

moclise-and-tenon joinl. Reduced
ey simplest terms, a mortise is a fa-sided,
flat-bottomed cavity cut into a plece of
wodail, The end of a mating board, oot 1o
fit anugly inside that cavity, is the tenon
Glue the two parts together and you have
an exceptionally strong woodworking joint
that has an endless mumber of good ap-
plications,

Ower the vears, woodworkers have de
vised all sorts of wayvs (o cul 3 mortise
Some use a dedicated machine to get the
job done quickly, but you would have w
reach pretty deep into vour wallet to ride
inn that fast lane. Some use a router and a
straight-bit, although that process usually
requires a somewhal fussy setup. A mallet
and bench chisel will get vou a mortise
oft the cheap, but it's a relatively slow and
labor-intensive procedure

Then there's the drill-and-chisel metheod.
That's the ome T used when T started wood
working some 30 vears apo. s nearly
foolprooaf, doesn't require fancy machin

Phentas, excepr where ted: Toan McKenic; this page (bhamam): Kelly

With little more than
a drill bit and chisel,
this time-tested
technique gets you a
mortise in minutes

EY TOM EEGNAL

ery, and can produce a mortise in about
the time it takes 10 make a pot of coffee.
Yout siinply drill a series of holes 1o remaove
must of the swock from the morise, then
finish the job with a chisel,

A mortise has four Flar, square walls and
a flat bottom. You can make it any size
by changing the dimensions of the walls,
Typically, to describe the size of a mortise,
you specify the width first, followed by the
length and depth—for example, % in. wide
by 24 in long by 1Y in. deep.

Tor determine a suitable width for the
mortise and tenon, divide the thickness
of the board by three, then round off that
number to the nearest common drill-bit
diameter. That means a 1%-in. thick board
would have a T-in-wide tenon, a 1-in.-
thick board would have a ¥s-in-wide
tenon, and so forth, This rule of thirds
provides an adequate tenon while ensur-
ing a thick enough wall berween the sides
of the mortise and the face of the board.

With a well-cut mortise in hand, vou're
halfway 1o a strong morlse-and-fenon
joint. The tenon is next See pp. 42-49,

rEnrai




Bl Lay out the mortise

Mark the length. Use a rule and a pencil to estab-
lish the two ends of the mortise (1), Then, using a
combination square as a guide, scribe the ends of
the mortise with a marking knife (2)

efore you can start cutting the mortise, you
Bnead to know where to eut. First, lay out,
mark, and scribe the length and width of the
miortise on your stock. When | need to cut one
of two mortises, | usually lay them out using on-
Iy a pencil, a rule, a marking knife, and a sguare.

When scribing, a marking knife has a few
advantages over a pencil. Even a well-sharpened b ; i o o
pencil produces a relatively wide line. A knife line e e . : MRS il SR
Is much sharper. And, because the knife makes | o e ST - .‘-;?- = .,
a line by cutting slightly into the wood, you can S S e T
(4 L e W ' i ErIGR oF @

allgn the chisel perfectly at the start of a cut I S e S O

simply by placing the tip into the cutline. | use a equal to the tenon shoulder width, and
woodworker's marking knife, but a sharp pochet- the marking knife butling against the

knife or an X-Acto knife also will do the job. end of the blade, slide both the sguare
d the Knife across the surface of the
To begin laying out the mortise, use the rule L
&l Ving waorkpiece (3} to make a mark. To make
and pencil to mark the end points. Then use a the second line, flp the square 180° and
combination sgquare and marking knife to scribe

repeal,
each end (1 and 2).

The square and marking knife also establish
the width. First, though, adjust the square so
the blade extends an amount equal to the shoul-
der width of the tenon. Then, with the square on
the workpiece, place the tip of the knife blade
against the end of the square. Slide the square
and the knife in unison along the workpiece. Then, do the same on the other side. The
pair of knife lines will represent the width of the mortise (3).

A mortise gauge is a handy tool for laying out and marking the width of a mortise.
It's especially useful when you have a lot of mortises of the same size. You just set
the two marking pins on the gauge to establizsh the mortise width, making sure the
pins are the correct distance from the face surface of the stock. Then use the gauge
to scribe the width. Use a rule to locate the length of the mortise, and scribe the r

; If you have a lof of mortises to sScribe, a mortise
two ends with the square and marking knife. gauge can mark the side lines in short order,

MORTISE GAUGE DPTION

o £ R
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Drill the end holes. With the drill
press adjusted to the desired mortise
depth, drill & hole at each end of the
maortise. The edge of the hole should
just towch the and lina.

! il
Add a shopmade fence. Make a drill-press fence and positlon It 50 that the drill bt is centerad
along the width of the martise, then clamp the fence to the table of the drlil press,

ith the mortise location marked, you can start creating

the cavity. Here's where the drill bit shines. Drill a series
of side-by-side holes equal to the depth of the mortise, Don't
expect the bit to do all the work, though. Once you have drilled
out most of the waste, you'll have to clean out the relatively
small amount of remaining material and smooth all the sides
with a bench chisel.

It's easiest to drill the holes with a drill press, which excels
at keeping the drll bit sguare to the surface of the workplece.
To keep your workpiece square to the table when using the drill
press, it helps to add a fence. A couple of flat, straight boards
screwed together and clamped to the table will work fine.

Use a drill bit with a diameter equal to, or slightly less than,
the thickness of the mortise. For example, use a ¥s-in.- or ¥%-in.-
dia. bit for a ¥rin.-thick mortise. If possible, avoid twist bits
(the kind made for cutting either wood or metal) as they tend
to wander during deep cuts. Brad-point bits or Forstner bits,
though more expensive, are better at staying straight and true.

FINE WOODWOIREKING

I ¥
Connect the itwo end holes. The waste
stock batwean the end holes is removad
by driliing & series of holes that almost,
but don't quite, overiap.

Clamp the fence to the drill-press table so the bit is cen-
tered across the width of the mortise. Then, set the depth
stop on the drill press so the bit stops at a point equal to the
martise depth. Locate the workpiece so the outside edge of
the bit just barely touches one end of the marked mortize. Drill
the first hole at this point, then shift the workpiece to drill a
second hole at the other end of the mortise.

After the two end holes are completed, drill a series of holes
from one end of the mortise to the other. As you position the
bit, don't overlap any of the holes. When holes overlap, the bit
is more likely to wander away from a sguare cut. Such wander-
ing is much less of a problem with Forstner bits, but even so,
you're better off leaving a thin web of wood between each haole.

When making a mortise-and-tenon joint, be sure to leave
space [about %e in. is usuvally enough) between the bottom of
the mortise and the end of the tenon. If you don't, and enough
glue gets squeezed into the space when the tenon Is assem-
bled, you won't be able to close the joint fully.



Bl Chisel away the waste

he wood that remains after you've drilled the holes is best
T:Ieaﬂed up with sharp bench chisels. Clamp the work-
plece In a vise, mortise side up. Starting with the ends of the
maortise, position the edge of a chisel on the knife line you
marked earlier, making sure to hold the chisel vertically with
the bevel toward the center of the mortise.

Begin tapping the end of the chisel handle with a mallet.
Keep in mind you'll be cutting acrass end grain, which is harder
to cut, so it's especially important to have your chisel good and
sharp. Typically, 1l drive the chisel
only % In. to 3 In. at a time, but that
can vary depending upon the hard-
ness of the wood and the amount |
need to remove. After the chisel has
gone a comfortable distance, give
the handle a gentle twist in both
directions to break away the wood
fibers. Continue working in this man-
ner until both ends of the mortise are
reasonably flat from top to bottom. s Pt

When the two ends are done, it's  Chisel the mortise ends.
time to work on the mortise sides. Slip the tip of the chisel into
| typically use a wider chisel for the  the knife-cut line at the and

of the mortise (above), then
sides, anywhere from % in. to 1 in. hold the chisel verticaily

wide, depending on the length of the 5,4 tap it with a mallat to
maortise. A wide chisel cuts faster bagin squaring the ands of
and makes it easier to produce flat  the mortise [right).

sides. When chiseling the sides,

though, avoid following the path of any drilled hole that has

cut too deeply into the walls of the mortise. That’s a sign the
bit has wandered out of square. Also, because side grain is
easler to cut than end grain, | have more control of the chisel

if | forgo the mallet and use hand pressure to pare the wood.

The final step is to flatten the bottom of the mortise. That
can be a challenge, mainly because the bottom is often well
below the surface of the wood. The trick here is to angle the
chisel in the mortise and use it to smooth as much of the bot-
tom as you can. Then, reverse the direction and work from the
ather end. As you work on the bottom, be sure to clean out
the waste material at each of the four corners.

Sometimes, the angled chisel won't reach the middle area.
When that happens, it’s generally best to hold the chisel ver-
tically and use it like a scraper to smooth the wood. Don't
fuss too much over the smoothness of the bottom. The space
you allowed earlier between the bottom and the end of the
tenon means those two surfaces won't produce significant
Elue strength. Maostly, you want your smoothing efforts to en-

sure that the bottom won't interfere with the end of the tenon  Shisel the martise sides. After placing thae tip of a wide chisel
: in the knife line that marks the sida of the mortise, use hand
when it's time to close the joint.

prassure to claan away the waste stock from the mortise sides.

P e
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JOINERY

Tenons

TABLESAW

BEANDSAW ROUTER

Finding your way to a well-fitting joint

BEY GARY ROGOWSKI

Thf: mortise-and-tenon joint might be the most relied-upon joint in furniture
making. After all, a well-fitted tenon can mean the difference between a sturdy
table and an embarrassingly wobbly project. The job of cutting tenons can be
approached from a dozen different directions, and the approach you take depends
on your tools and how you like to use them. Some folks love the precision and
power of a tablesaw or router; others prefer the more contemplative whoosh of
a backsaw and handplane. Fortunately, when it comes to cutting tenons, there's

a method to satisfy every inclination.
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A tenon should fic tdghily in
a mortise—snug, like a good
shoe put on with a shoe-
horn—not like 2 rageged old

sneaker that vou can flip off

and across the room as vou're
sitting down. Regardless of the
cutting method you choose,
aim for a joint that is loose
enough to put together by
hand but tght enough that i
takes a few mallet taps (o gel
il apart. Leave room for a litle
bt of glue in the joint, and al
wavs cul tenons just shy of the
depth of the mortise so there's
a gap al the bodtom of the joint
for excess glue,

Eemember that accuracy
comes from the patient hands
of the builder and that precise
joinery depends upon accu
rate millwork, IF your millwaork
is sloppy—if your stock cups,
warps, or doesn't have parallel
faces—yourll have trouble cut
Ling accurale (Enons, no mal-
ter what method you choose,

] neyer cul morises or 1en
ons without planning ahead
on paper, even if it's just a
quick sketch. Tt's better o risk
a few simple eraser smudges
on paper than (o waste pre-
cious wood. A sketch will
help vou locate the joint for
the most sirength and the hest
look. For strength, 3 tenon
should be at least one-third
the thickness of the stock o
ensure there is enough mate-
rial (o suppor the joint.

Cutting tenons by hand

In these days of machines, it
may seem 2 waste of time o
cul a tenon by hand, but if vou
have only a few tenons to cut,
you may be surprised by how
much time it @akes w set up
some machines. When | have
1o cut only a few simple joints,

I'll eften reach for a backsaw and a shoulder plane

Hand-cul tenoms require careful lavout (see photos, p. 44). Your
method may involve using 2 marking gauge and square, a mor-
lising gauge, or 2 pencil and square. But whatever method vou
choose, be consistent with your approach and always be dead-
on accurate. Even if you are using machines o cut wenons, the

Darawings: Beb La Poinne; phstos, facing page deept: Michael Fekovich

THE BASIC TENON

If it takes more than hand pressure or a few light taps with a
mallat, the fit of the tenon is too tight. And if there's too much
slop, you're expecting too much of the glue you use. Ta ensure that
the glue adheres well. make sure all faces are clean and smooth.
Cut tenons just shy of the mortise depth to allow for excess glue.

Bottom Top
shoulder shaulder
Cheek i F
U
Far
reliable
strength, i A small
A tenon shoulder at
should be the bottom
at least of the
ona-third tenon adds
the thick- strength to & joint,
ness of The top shoulder
the stock, can ba largar Lo
avoid compromising
the strength of the
[ - 4, mortise.

A TOUR OF TENONS
Whather you'ra building a chair, a desk. or fitting togethar a frame-

and-panel door, chances are there's a tenon desighed to solve your
Joinery problems.

HAUMCHED

ANGLED

NOTCHED

same guidelines for marking
hslel true,

Llse a marking gange (0 mark
the length of the tenon across
is shoulders, Then establish
the thickness of the joint by
marking ouwt the position and
thickness of the enon. If vou
cut a Ye-in.-thick mortise in
the center of a door stile, for
pxample, lay out a Y2-in.-thick
lenon centered in the thick-
ness of the door rail.

A marking gauge will lay out
the cheeks of the tenon, but by
TUnNning a mortise gauge al s
the face side of the joint, vou
can mark out both cheeks at
pace. Use the mortise o sel
the cutters on the gauge. then
mark across the wop and sides
of the tenon,

Use a backsaw io esitablish
the shoulders. You want to
cut right down o the cheek
lines, but be careful nol o
saw past these marks, Nexi,
cut the faces of the cheeks.
Placing the work in a vise al
lows you o see boih the top
gange line and the cheek line
nearest you, For a short wenon,
cut straight down these lines
until you reach the shoulder.
For a longer tenon, angle the
workpiece so that you can
easily see both the wp gauge
line and the cheek lines, Cuot
down to the shoulder line on
one side, then flip the picce
around in the vise so thal vou
can see the other cheek line as
vou cul down o it Follow the
cheek lines as you cut oui the
remaining wood in the middle
of the tenon,

After cutting  the tenon
cheeks and shoulders, lay out
the width of the tenon and
any haunch that is required
Lif you do this before cuning
the cheeks and shoulders, the

lines will be removed by the cheek cuts),

Cut one cheek of the wnon and clean it up with 2 bullnose or
rabbet plane. Then move on w the second cheek and, iF neces-
sary, adjust its size before cuting. O, if caution suits you, cut both
cheeks a bit wide and then plane 1o i Use the same methods
e cut any hauwnches or other shoulders, Then grab a chisel and
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FOR A FEW SIMPLE JOINTS, CUT TENONS BY HAND

If you're cutting only a few =mall tenons, it can be faster (and quieter) to cut them by hand rather
than to set up machines. No matter what method you use, careful layout is key.

Trimming for fit.
Aftar a backsaw
cuts the top and
hottom shouldars
of the tenon, a
bultnose plana is
used to clean up
the cheeks (near
right). A little
handwork with a
chisal trims tha
shoulder for a
tight fit (far right).

2 plane to help yvou fit the tenon exactly 1o the mortise, timming
only a little at a time and test-fitting frequently.

Cutting tenons by hand docsn't take as long as vou mizht think,
ancl it 15 a greal way (o improve vour hand-tool skills, Even as vou
turn 0 machines for efficiency, youw'll find that it is often casiest
1o do the final fiting and cleanup with a chisel and plane.

Using the radial-arm saw and bandsaw to cut tenons
The radial-arm saw probably crosscuts more efficienty than any
other maching, and the bandsaw rips better than any tool in my
shop, You can ake advantage of both feamures 10 save (ime cuiting
tenons (see Method 1, facing page),

If you have a few enons o cul, use 1 pencil 1o mark out one
lenon shoulder and cheek. Set a stop for the sholder cut on
the radial-arm saw table or fence. Adjust the depth of cut on the
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Marking outl. A pass with a
marking gauge (left) fays out
the depth of the tehon on all
four sides; a mortise gauge
marks the cheeks (above),

Backsaw to the line. To cul both the shoulder and the cheek,
first saw at an angle on each side (above left), then follow the
kerf down the middle until the it boltoms oul fabove Hght)

radial-arm saw and cut all of the shoulders to the proger depth.
Move o the bandsaw tor the cheek curs, and use a blade thar

suits vour material, A 4-ipi Geeth per inch) blade works fine for
mast tenon cuts, But if vou're cutting wenons in something hard,
like oak, or mushy, like green cedar, use a 3-tpi blade, which
will push chips away and allow you o get through the cut more
easily. On especially narrow lenons, a 8-ipi blade will work fine.

The bandsaw fence helps guide the cheek curs. Set the fence 50
that the waste falls off harmlessly 1o the side instead of becom
ing rapped between the blade and fence, To play it safe, you
can clamp a stop onio the fence so that your cut ends before the
hlade runs into the shoulder, But with the shoulder cuts already
established on the radial-arm saw, you should be able to stop
when vou push through the eut. IF you don't have a fence, clamp
1 block of wood o the able at the proper distance © serve as a

Phastuis, except where tested: Mamhew Tengus



fence, or simply pencil-mark your cheeks and freehand the cut,
Once you check for blade drift, angle your fence to match the
drift angle. There stll will be a litde cleanup o do with a chisel
and plane, but the bandsaw can gel vou pretly close.

When you use this method, you can move the bandsaw fence
over and cut the top and bouom of the wnon and any haunches,
Then clean them up with a chisel.

Cutting tenons using a tablesaw

Using various blade setups and jigs, there are several ways to
cul tenons on the mblesaw, When choosing a method, consider
speded, safery, and accuracy—and make sure that the blades and
g YOu use are rnning e,

A dado-blade setup for quick work—The Fastest way o ool
tenons using a tablesaw is with a2 dado blade (see Method 2, be-

lowr ), Ser o the proper hedght, a dado blade will cot your cheeks
and shoulders while vou hold the stock lat on the saw table, Be
careful while using 2 wide dado setup on the ablesaw, because
these blades can take a big bite out of your board. Mowve slowly
through the cut, and keep the board flat on the saw able.

Ser up the blade for any reasonable width—i's really no that
imporant, Crucial here are the height of the dado blade and how
flat-hottomed a cut it makes, Take some practice outs in scrap and
set the blade height just under what you think you need. That
way, theres just a linle wood tw remove for cleanup, Use a miter
gange with a long fence 1o push the board through the blade. 1f
needed, you can mount an auxiliary fence on the miter gauge
for bewer support. Clamp a stop on the fence o locate the shoul-
cer cus,

Make the passes for one side of all of the boards first. If vour
Mlade cuts well, you'll need o clean these cheeks very litte;

THREE WAYS TO CUT TENONS USING POWER SAWS

With proper setup, almost any machine can cut tenons rellably. To achleve smooth jolnts and
efficient working times, sometimes you have to use a combination of machines.

Method 1 ¢

Radial-arm saw
establishes a
shoulder kerf.
The saw is sef to
the correct depth,
and a stop block
is clamped to

the saw fable, A
single pass culs a
kedf on the tenon
shoulder.

Method 2 ¢

A bandsaw trims the cheek. With the fence set in place, a guick
pass culs to the shoulder line, Affer adjusting the fence, anaother cut
establishes the top and baottam of the tenon, A backsaw and chisel
are used to clean up the shoulders,

A dado blade hogs off the waste.
A stop block clamped to the fance
sats the length of the tenon while a
miter gauge holds it square. Just a
few passes ovar a dado blade cuis
the tenon cheeks and shoulders,
The sama setup with the stock held
vertically cuts the top and bottom
of the tenon.
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Method 3

Making the showlder cut. With a stop block

clamped in place, a quick pass with a crosscut sled

cuts the tenon shoulders (1). After a bandsaw hogs

off the cheek waste, a tenoning jifg—shopmade or 2
aftarmarket—holds the stock vertically to fine-tuna

the cut {2). Anothar pass with the crosscut jig cuts the
top and bottom shoulder and any haunch (3).

but if your blade cute like my dado blade, vou will have o
take some extra tme to plane the cheeks smooth, Then move
o the second cheek cut and set the blade height for just under
what you'll need.

After the tenon has been cut to s intended thickness, vou can
use the same dado setup o cut 2 haunch or o establish the op
and botom shoulders of the enon. Beset the blade height, rotane
the stock in the miter gauge, and cut 1o fit. Approach these cuis
cavefully 1o make sure the shoulders line wg.

Tenons cut vertically—Because switching 1o a dado-blade setup
takes some time, it doesn't always make sense for small jobs, The
method 've used most ofien calls for a2 combination blade on the
tablesaw (see Method 3, above), First, 1 cut the shoulders with a
crosscut jig and rough-cut the cheeks on the bandsaw. Then, |
tiim the tenons o it pecfectly by holding them vertcally on the
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TENONS CUT USING POWER SAWS conminuep

Store-bought
or shopmade.
Aftermarket
Jigs, like the
Delta at left,
ride along the
miter-gauge
slot and secure
the board
wertically for
tenaning, but
the authar
often uses

@ Simple
shopmade jig
finset), The
shopmade
wersion is
nothing more
than a piece af
plywood with a
backer board
screwed in
place at a right
angle,

tablesaw and pass them through the blade using a chopmade
tenoning jig.

Cutting the shoulders on a crosscun jig ensures accuracy from
one tenon o the next. Set a stop on the jig fence closest o the
shoulder. That way, if any dust builds up between the stop and
the board, it won't cause the enon 0 be ot o long, A too-short
tenon can be remedied easily with another pass. Next, rough our
the tenons on the bandsaw. Evervone cuis a tenon undersized ax
some tme or another. IF you make this mistake, simply glue the
perfectly maiched offout back on,

Make the check cut next with a shopmade tenoning jig. The [ig 1
made is simply a picce of Y2-in-thick plywood with a stout right-
angle fence screwed ol The tenoning jig holds the workpiece
vertically as 1 pass it through the blade. It probably ook me five
minuies o make the jig, and T've vsed the same one for years,
Just make sure you keep the serews high enough in the fence



that there’s no risk of ever running them inio the sawblade. set
the blace height so that it cuts just under the shoulder cut, Keep
thee board tight against the fence and jig either by hand or with
a clamp, and make sure yvou don't tp the piece; otherwise, the
lenon will have a taper cur into it

Cut ong cheek and check s placement by holding the cheek
of the tenon against the face of the morised piece. If the rail and
stile are designed to be flush, vou can see how close your first cut
has come, If the mortise wall lines up with the face of the tenoned
piece, vou will know vour frst cheek cut is perfectly placed. Then
flip the board around and cut the cheek on the other side. TF the
lenon doesn’t guite line up, vou can also determing how much
more vou need (o trim off, 1IF i covers the mortise wall so you
can't see it all, you'll need o glue on one of those enon offours
from the bandsaw.

You can also use an aftermarket tenoning jig 1o make and fine-
wne enon cuts, It works the same way as my shopmade jig, but

this metal jig has a screw-adjust sysiem for very fine adjustments,
It also locks the tenon stock in place for a safer cut, Just make
sure theres no slop in the fit of this jig o your ablesaw slot.

You can ot haunches for tenons very simply with a single
blade on the tablesaw. Clamp a stop on the crosscut-sled fence to
locate the cut, and set the blade height for the proper cut depth,
Go back 1o the bandsaw o trim the haonch until it juse fits inside
ithe mouth of the morise, Gn a smaller tenon, you can use the
tenoning jig to make this pass.

Cutting tenons using a router table

Given the proper amount of paticnce and sep tme, lenons
can be cul successfully using a router table, and this setp really
comes in handy if you have guite a few tenons o cut. This en
oning meihod is similar 1o the dado-blade setup on the tablesaw
in that vou need 1w set the bit height for 2 perfect cut, But with
a good bit in the router, you get a much smoother cut than vou

| THREE WAYS TO CUT TENONS USING A ROUTER

smaooth faces that come off the machine ready for glue-up.

Whether you're cutting wide tenons or multiples of smaller tenons, a router leaves

Method 1 roun

Ganging up on the router
table. A router fable allows
you to gang Up fwo or more
boards, making fast work
of cutting uniform tenens
(near rightl, If the morlises
are cul with a router

as wel, the author uses
chisels and files to rownd
the tenon (middle), check-
ing his progress with a
template routed to match
the top and bottom of the
martise (far right),

Method 2 riunc

An edge gulde helps rout
tenons on wide boards.
Whan cutting breadboard
ands or fitting a headboard
to bedposts, wide tenons
can be a beast to cut. A
router with an edge guida
for ragistared against a tem-
parary faence) does the job
in a few passes (naar right).
Aftar the shoulder has been
established, a backsaw and
coping saw rough out notch-
as to allow for wood move-
mant (middie and far right).
and a final pass with tha
router evans out the notch.

www.fincwoodworking.com

BASIC SKILLS AND TECHMNICGIIES 4?



¥ 74

T
II ’

gt with 2 dado blade on the tablesaw, You can work the stock

slowly toward the fence, or o save some wear and tear on your
router bits, you can rough out the cheeks first on the bandsaw.
Then set a fence for the proper shoulder distance and set the b
height for the first cheek pass.

With a router able, you can package two boards together for
1 more stable pass by the bit (see Method 1, p. 470 T also like
to use 2 backer board to suppon the cut and o prevent tearout
on the back of the cut where the bit emerges. Make the first
cheek pass and then check it against the mortise. Raise the bi
for a deeper cut. Even with 2 wide bit, it will take several pass-
o5 10 gl back 1o the shoulder cut. This is an end-grain oo,
which tends to burn when vou ot oo slowly, so0 move relatively
gquickly through the bit. making sure you don't leave uncut any
patches of wond on the cheeks of the tenons,

If vou're cutting mortises using a router, you'll either have o
sgquare up the rounded ends of the mortises or round over the
tenons, When T opt o round over the tenons, a chisel and Ffile
get the job done guickly. First, | pare the square edge with the
chisel, then 1 use the file to round it over. A simple, shopmade
48
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G A ROUTER conminueD

Method 3 riLuncEROUTING

Elip tenons for long
stock. Sometimes
lengthy boards are
difficult to muscle
around machines, but
using slip fehans is

o simple solution. &
martising template
flefi} guides a bearing-
Suided straight bit to
curt mortises in both
pleces vou're frying to
foin. Tenan stock is cut
to width and thickness,
then the long adges
are rounded (top right)
to i1t the morfise, Short
sections are trimmed
to length and glued in
place (battam right],

gange, (just a short cut made with the roater bit used for mortis-
ing} tells me when I've rimmed the tenon to the correct shape.

Plunge-routing tenons on wide stock

To cut tenons: on a wide board, use a plunge router with a
fence mounted on it (see Method 2, p. 470 A breadboard end
with multiple tenons is the perfect situation (o use this method,
but it also works well for narrow boards. You will just have o
package a few of them ogether o get beter suppon for your
rotter base.

Place a large-diameter siraight or spiral bit in vour plunge router
and mount your fence to it For better support, attach a longer
auxiliary fence 1o the router fence. Fuss with the bt depth uncil
vou are preiy close o the final depth and then cut the first side
af all of the cheeks. Work from the outside of the tenon in toward
the shoulder, so you have good suppon for the router base, With
thick siock, 1ake several passes until you get w the correct depth
and then move the router closer 0 the shoulder for the next
seres of passes. Save the shoulder cut as a final teim pass Lo you
can concenirate on it being accurate. Move the roucer into the




work from both edges (o prevent
tearcut as you exit the cut.

TENONING USING A ROUTER MACHINE

Just like the other horizontal-
cul methods, cul one cheek first
and check o see that iUs correct
before moving o the second

There aren't many faster ways to cut multiple tenons than with a horizontal routing
machine. What's more, the same machine cuts mortises just as quickly. Though the prices
can be high—these machines start at about $1,500—the time you save might be worth it.

cheek. Because plunge routers
typically have very fine adjusi-
ment features, its pretty simple to
take that second pass, check the

fit, and fine-tune as needed for a
perfect fil

Cutting multiple tenons on
wide siock reguires haunch curs
as well., Leave these cuts for
last; this way, you can use the
material o be cut away to test-
fit against the tenons. Once the
tenons fit, cut them o width on
the bandsaw or with a hand-
saw. Reset the fence 1o cut the
haunches 1o length, and set your
bit for a full depth of cut. Plunge
tor cdepth and make the cuts, he-
ing sure you don't rout into the
edges of the tenons. You'll be left
with a round corner berween the
tenon and the haunch, which can
be cleaned up with a chisel.

Plunge-routing slip tenons

on long stock

When vour stock gets 1o long 1w
CUl [enons, You can use slip en-
ons Lsee Method 3, facing page),
which are simply two mortises
joined together with a long spline
(for lack of a bener word) The
mOrtises are casy o cut using a mortising template and a plunge
router mounted on a wemplate guide. Make up slip-tenon stock
oul of the same material as vour mortised pieces and m it o
fit in thickness (at the planery and widih (on the iablesaw ). Then
take it o the router table and, with a roundover bit, round the
stock on all four long edges. Next, cut a glue-cacape slot on the
tablesaw hefore crosscutting it to length. When cut o length, the
slip tenons should fir smoothly ino the mortises

Using a horlzontal routing machine to cut tenons

When a job calls for cotting a large number of tenons, it might
be time 1o call our the big guns. When set up properly, a hor
zontal routing machine can save yvou a lot of time and work (see
photos, ahove), The machine does an excellent job of cuting a
large number of tenons very gquickly, You can use standard-sized
tenon wemplates or design the joint 1o whatever dimensions vou
want. Another advantage is that the machine can cut angled ten-
ons with ease simply by angling the worktable., But with prices
starting al around §1, 504, yvou have o be able w justify the cost
of the machine.

www.finewoodworking.com

Routing machines for production work. Gulded by templates or et by hand, the horizontal routing
machine takes a little work to set up but can cut countiess tenons in no time at all. The table also Hits
ta make easy work of angled tenons,

Suan your tenon cuts by making a right-angle fence o Incate
all of the tenon pieces. With a simple, shopmade end stop,
vou can sel each tenon board in oexactly the same location
every Lime,

Mount a sparal-flute bit in the router and et s height o cut the
tenon. Then o1 the table stops for both depth of cut and length
of travel. With 2 good routing machine, cuting the enon actually
takes less time than the setop,

There are countless wavs to cut tenons. The methods you
choose should depend on the wols you have in your shop and
on the number of wnons you have o cut. For a single small
tenon, vou should have no vouble cuning it guickly by hand. If
voulre cutting hundreeds of enons, though, a honzontal routing
machine could save vou hours and hours, For many of the johs
vou encounter, vou might find a happy medium with routers and
saws, Just remember that what maners isn't how you cut twnons,
it’s how they fit. O

Gary Rogowsk! builds furniture and feaches woodworking
(northwestwoodwarking, com) in Portiand, Ore.
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~ Dovetails

DOVETAIL ANATOMY

It takes practice toe cut
a dovetail joint well, but
the [alnary Is relatively

simple.

JOINERY

Half pin
Tail

Pin
socket

TAIL BOARD

Use a marking
gauge to scribe
a baseline on
both sides of
the boards. If
you are joining
boards of the
same thickness,
you nead only

one setting—the
thicknass of aithar
board. When the
pin board and tail
board are diffarant
thicknesses, the
thicknass of ane
determines the
baseline for the
other.

Step by step:
How to make this
classic joint

BY
CHRISTIAN
BEECKSVOORT

oodworkers have dozens of

ways (o join boards together,

but few of them offer the eve-
appeal and strength of a throngh-dovetail
juint. Perhaps more than any other joint,
the through-doverail is the one most as-
sowiated with fine woodworking.

A ot of woodworkers shy away from
thirough-dovetails, thinking they are too
time consuming and difficult to make. Cer-
tainly, there's no getting around the fact
that ir's faster o make a but, rabbet, or

- = . ) i

Lay out centerlines for the pln sockets on the taill
board. For a boaard with two pins, Becksvoort divides

the board info thirds, as shown. Theres also a half-pin

at each end,

Dieawiiggs: Chriseopher Clapp; pheans: Tran Begual



splined joing, And a through-dovertail ex-
poses lots of cot lines that must be straight
and tighi-fitting, so the fear factor is casy
ey unclerstand.

Bul the dovetail need nol be an impos-
sible dream. Using the technigue shown
here, vou'll be making dovertails as routinely
as any other woodworking joint

It takes only two types of tool o cut
dovetails, a doveraal saw and a Few chisels,
The sawblade should be thin and stitf, For
mosl dovetails, T use one with 14 eeth per
inch (opik.

Before committing project stock (o any
doverail cuts, its a good idea 1o practice
the process on sorap wood. It will help you
get a beiter feel for the tools and the way
they cul. And vou'll begin 1o recognize the
special satisfaction that results when ails
and pins ship snugly together (o create a
perfect joint.

Chrstian Beckswoort builds custom furiture
i New Glaucester, Maine (ehbecksvoort
.eom). Vincent Laurence and Tom Begnal alzo
contributed to this article.

"‘5:--

Use a chisel to determine the width of the pin sockets. This makes Mark the angles of the pin sockets with a dovetall gauge or a

chopping the sockets much more efficient. Place the chisel over the bevel sguare. Then transfer these lines scross the end grain. After
centertine, and use a pencil to mark each side, Then mark out the half- that, tape the two tail boards together, 50 you can cut pin sockets on
pin sockets on the ends, both at the same tima.
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Cut the talls. Use a handsaw with a fine blade to make cuts to the baseline. Remembar Chop out the waste with a chisel. Start by creat-
to cut on the waste side of the line. Also, cut the two half-pin sockets during this stap. ing a small groove on the waste side of the basaline.
Clamping two boards together allows Becksvoort to cut two sets of tails at once. Than chop alternately downward at a slight angle (2)
and in at a sharp angle (3).

Use the tall board to lay oot the pins. Clamp the pin board into & vise, and
set the tail board perpendicular to it. Make sure the edges of both boards are
flush, and be sure the inside edges of all the sockets align perfactly with the
inside corner of the upright board. Apply pressure to the top board, and mark
the dovetsils with a sharp knife (1). Extend the pin marks down the side of the
pin hoard using & pancil and a small sguare {2). Cut down to the baseline on the
waste side of the line (3).
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Chop out the wasie
between pins. Clamp
the boards sg that their
Inglde faces are up {4).
This prevents the chips
fram becoming wedged
between the ping whean
you finlsh chopping

out the waste fram the
ather slde, When you're
about halfway through,
turn the boards aver and
re-clamp. As with the

tall bpards, once you've
fipped the boards over,
you can chop In from the
end. Pare fo the lne with
a knife (5),

Cuot halfway threugh, then flip the boards.
Don't chop in from the end of the board yet.
Keaping the corner intact prevanis tearout
when the waste is removed from the center of

the socket. Once you've chopped about half-
way through the joint, fifp the boards over and
rapeat. This time, though, chop from the end.

Clean the corners. Use a knife to clean the
corners in each of the sockets.

'* ;;-L-. i

Test-fit the jolnt. If you've cut and pared right up to the lines,
the parts should fit llke they were made for each other, & snug
friction fit that comes together with a light tapping of your flst,
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JOINERY

How to cut, trim, glue up, and reinforce this multipurpose joint

hen connecting parts that meet
at an angle, woodworkers can
chooge from several joints. My
first choice is often the miter joint, The
mating parts of a miter joint are cut on a
bias, so the end grain—usuvally the least
attractive surface on a picce of wood—is
hidden. The resulting joint has a simple
elegance, and it can be made in a manner
that's reasonably straightforward.
Whether vou are building the frame for
a veneered panel, applying wrap-around
maolding, or constructing a simple picture
frame, 2 miter joint will serve vour needs.
Bur, as the saying goes, the devil is in the
details. The very visibility of the miter joint
means that errors in machining or assem-
bly are hard to conceal. Bur with a litle

Phinens, excepe where nnesd: Mark Schindield

BEY GARY ROGOWSKI

patience and lots of practice you, oo, can
master the miter joint.

Generally, the miter is used o join Two
boards of equal thickness and widih ar
right angles, A glued miter joint is relatively
weak, so if the joing is expected o get any
more than minor stress, plan w add some
reinforcement, Fortunately, woodworkers
long ago figured out wavs w beef up mi-
ter joints. That beef comes in the form of
biscuits, splines, or Keys.

Use a clean, sharp sawblade

You can cut a miter joint with either a
chopsaw or tablesaw. Just make sure the
saw has a sharp, clean blade. Generally,
the more teeth o a blade, the smoother
the cut, but no blade will cur well i irs

dull or covered with pirch. Every cur will
be 45" across the width of a board and
D0 across ds face. For a miter o close up
well, both angles must be set precisely.
Make rough adjustments using a plastic 45°
drafting triangle, then take several practice
outs, checking the results with a combina-
licn sguare.

A chopsaw works great al culling miters.
Just make sure the fence is fat and straight.
If necessary, add an avxiliary fence and
shim it to make it square to the mble
Frame parts can lie flat on the chopsaw
table. Angle the blade 437 o the fence to
make the outs, ('_|.1|11|~_. stops onto the aux-
iliary fence 1o index matching cuis.

When cutting miters on a tablesaw, vou'll
gel the best results using a jig that holds

BASIC SKILLS ANMD TECHNIGQLUES "'3-'3-



vour work o move it past the blade. The

B Miter-gauge tune-up

usedd for cutting miters, Be sure o check

Although the miter gauge |s the standard |Ig for
cutting miiters, the basic model ean be improved
with several simple modifications,

your settings for the angle of cut (see pho
toxs, below ), Attach an auxiliary fence (o
the miter gauge 1o support the workpiece
near the blade.

When cutting frame miters, angle the
gavnge down and away from the blade,
This way, if the workpicce slips, it will
slicle away from the blade, A picce of sand-
paper glued o the fence will help prevent
slipping. Make cerain that your gauge is
cutting a true 457 angle, then cut one end
of each matching part. Measure and mark
off the required length and clamp a stop
onto the auxiliary fence 10 index the cut 5o

\

An auxiliar g
¥ matching pans are the same length,

fence supparts rlr

the workpiece

fight up to the { Picture-frame jig saves time

ol | If you plan 1o cut a lot of miters, a
Ay of picture-frame jig can save setop time.
sandpaper It has only 2 few pars: a flar base, (wo

gluad to the
fence pravents
the workpiece

from slipping.

mnners, a2 fence, and clamping blocks.
The base can be made of any flat,
Ya-in-thick sheet stock. Make the runners
out of quartersawn hardwood, so seasonal
movement won't affect their fit. Cut the
comer of the fence ar a right angle, then
screw it to the base, It won't matter it it's
mounted a litthe off a true 45 angle as long
as you always cut one picce of the mier
jint on the lefl side of the fence and the
other on the right side. The cuts will mare

perfectly. Put on the clamping blocks last.

A tighter fIL If your miter gauge has You can clamp a stop block o them o
some side-to-side slop In the miter make cuts of uniform length.

slat, punch the edge of the gauge bar

with a center punch. This spresds out Fine-tune the fit before glue-up

the metal to tighten the ft. ; ; ) -
After cutting the miters, doovourself a favor

and ake some time o prepare them for

To set the miter gauge at exactly 45°, first align a drafting trlangle agalnst the miter slot
In the tablesaw (left). Make a cut in 5 piece of scrapwood {center). Flip over the cut-off piece
and hold both pieces tightly against 5 square (right). Adfust the miter gauge until there is no gap,
and you are set to cut parfect mitars.
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W Picture-frame jig

Cut ad|oining parts on opposite sides of the jig to guarantee a 90° |aint.

Clamping
axtension arm

Use this side
of fence for
second cut.

Plywood base, ¥4 in.
thick by 14 in, wide
by 12 in. lang

Bunners, % in, wide by

13 in. long, made of %-in.-thick
quartersawn hardwood and
screwed to the bottom of the
hasa

gluing. First, check your cuts (o see how
well your saw performed. There are sey
eral ways o remedy a cut that is less than
smooth, One option i5 (o wim the miter
with a low-angle block plane with a sharp
blade. Put the workpicoe inoa vise and take
a few light passes off each mating face, bui
don't change the angle. Check vour results
with a combination sguare.

A disk sander outfitted with a2 miter-
gaunge jig can also be used o fine-mne mi-
ters. This jig rides in the slot in the sander
table and has a plate on it cut at S but
positioned 457 w the sanding disk, Work
on both sides of this fence o ensure that
rating pieces get complamentary cuts, but
alwavs wiork on the left side of the moving
disk. This way, vour work will always get
pushed down into the supporting able,
Take only light passes. and oy (o mowve
the work past the disk so0 vou don’t burn
the wood or load up the disk in one spot,
Before starting, double-check that the
sander's table s exactly 90° o the disk.

Daravwings, excep where maed Vinos Habak

Clamping blacks are
glued to the fenca.

Plywood fence,
¥, in. thick

Use this side
of fence for
first cut,

- Fence

Corner nearest the bladea
shauld be exactly 507,

A third method s to use a shooling
board. A stop angled 45° on both sides is
screwed o the base. Used with a square
sided plane, this g will rim the miter at
457 across s width and ar 90° w is face,

A sizing coat of glue is critical

Crosscul or miler the end of a board, and
vou exposg the end grain of the wood. Ap-
ply glue to end grain and most of itimme
diately soaks into the pores, meaning you
end up with hardly any glue on the surface,
Linforiunately, vou won't get a sinong hond
unless the mating surfaces have adeguarne
glue. The solution here is o apply (vo
coals of yellow glue (o the miter jpinl. The
first coat, called a sizing coat, seals most of
the end-grain pores and serves as a base
for the second coat. Just be sure 1o scrape
off any excess glue before the sizing coat
dries, The normal warning not o apply
ghue to an already gloed surface does noi
apply in this case; sizing will strengthen
the joint. Dry-fit and clamp everything

BASIC SKILLx

The first cot Is made on the left-hand side
of the Jig. If the work slips, it will do so away
from the blade.

Uniform length. Mark the length on the work-
plece and on the right-hand fence. Clamp a
stop block against the mitered and.

Make the second cut on the right-hand
side of the jig. With the stop block in place,
vou are assured of consistant cuts.
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B Trimming miters

A light plane. A few
passes with & well-uned
block plare will clean up
the surface and alter the
angle, if necessary.

Accurate shooting. This
shaoting board, when
used with a square-sided
plane, trims the wood at
45* across lts width and
at 90° to Its face.

Sand to fit. Another way
to fine-tune a miter jalnt
Is to use & Jig that holds

the workplece at 45° to

& sanding disk.

58 FINE WOODWORKING

betore the final glue-up, Youll thank vourself
later for your calm demeanor and slow
heart rate.

Band clamps fit around a box or a picture
frame o apply even pressure (o the miter
joints. Practice locating and tightening the
basd clamp in place right over the joint.
Llae several clamps for wider glue-ups, and
stagger the clamp heads so they're not in
cach other's way.

You can put clamping corners over the
joint o help spread the pressure. Some
band clamps come with self-adjusting cor-
nees suitable for any angle: vou can also
buy aftermarket versions, Again, practice
with these systems beforg gluing

When gluing up miters with splines or
keys that would interfere with a band
clamp, T use shopmade clamping blocks
clamped right onto the frame side. These
Blocks have a notch cut into them where
vou can place another clamp o apply
pressure directly across the joint I your
clamping blocks slip oo much, glue a
picce of sandpaper to them on the side
that rests against the workpicee.

How to strengthen miters

Reinforce miter joints with splings or
biscuits, which are inserted before the
joint is glued up, or kevs, which are added
after glue-up. The method you use will
be determingd by several factors, the most
imporiant being acsthetic considerations.
Do vou want to conceal the reinforcement
for a seamless look, as with a gilded picture
frame, or do you prefer 1o emphasize
it, as with face-frame kevs? Another
factor is the difficulty and length of
time: involved,

Splined miters in frames—Through-
spline cuts are made along the length of
the miter, Thev're most easily made on the
tablesaw. Use a spline-cutting jig 1o sup-
port the workpiece at a 45° angle to the
blade. Make this jig from a straight piece of
3g-in.-thick plywood with 2 support picce
glued and screwed on at a 457 angle. Make
sure your fasteners are higher than the
tablesaw blade at its highest seming,

With your frame piece in the jig, set the
fence so that the sawkerf is centered in
the thickness of the stock, IF ivs not, the
faces of your frame members will no be
flush. Ome wayv 1o prevent this is by having
a miter jig with two fences on it for each
sidle of the miter (see photos and drawings,



1
Sizing the Joint. The open graln on the face
af @ miter should be sealed with a thin layer
of glue and allowed to nearly dry. The sealed
end grain won't starve the Jeinf when glue Is
applied to connect the miter.

. G0 The jig is rotated 907 o cut the
spling in the adjpining workpiece,

St the blade height for 2 Y-in.- to ¥-in.-
deep cut, but no deeper. Becanse the grain
direction of a spline in a solid-wood frame
has 1o run in the same direction as the
frame members, oo deep a spline out
makes for 4 wide and fragile spling. Hold
of clamp the work firmly in the jig, Place
vour hands well ow of harm's way and
make a pass. Use a flat-grind blade w put
a flat bouom on the cur,

Mill the spline oul of a contrasting wood
10 create a more dramatic visual effect. Us
ing a tenoning jie. hold the board wert
cally and run it past the blade (o trim your
spline to thickness, Then cut the spline o
length. TF your spline doesn't guite i, use
a block plane to trim it to thickness, Be
careful not 1o snap the short grain of the
spline as vou plane. You're looking for a
saug fit, not one that's overly tight.

Fit one side of the spline and check 1o
see that it will let the joing close up nicely,
Trim its end grain with 2 block plane. if
needed, Size the end grain of the miter,
then put glue in one of the spline curs
with a thin piece of wood. Set the spline
in place all the way o the bottom of the
groove, Then put glue on the rest of the
joint and clamp it up, If the fit is loose,
clamp across the face of the joint,

Biscuit splines—You can also strengthen
a miter with a biscuit joint. Mark the frame
members across their faces with a pencil

at the center of the joint or. if necessary,

www. finewoodworking.com

uing and clamping miters

A better band
clamp. Plastic cor-
ner blocks addad

to a band clamp
reduce the risk of
crushing the corners
of the workpiece,

Bar-clamp tech-
nigues. Shopmade
clamping blocks
distribute pressure
across the joint
and won't mar the
workplace.

=
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M Splined miters

Splines are cut prlar
to the joint being
glued, They strengthen
the Jaint by providing
a face-grain glue
surface,

Limit the cut in each frame piece
to ¥ in. to prevant the spline

The grain of the
spling runs across
the joint.

from becoming wide and fragile,

Cutting the
spline. Use a
tenoning jig to
trirm the spline
to thickness,

No band
clamps here.
Because the
spline extends
beyand the out-
Side corher, it is
necessary fo use
block clamps,

closer toward the inside corner of the joint
w0 that the cut won't show at the corners.
Center the biscuit joiner in the thickness
of the stock. Support or clamp the frame
members securely, and hold the joiner
tight 1o the miter as you cut.

Keys can reinforce miter joints

Mitered frames may also he reinforced
after glue-up using exposed keys, These
keys, either straight or face, are insered
into mitered corners from the ouside after
cutting the appropriately sized slos, Slois
may be cut on a tablesaw or o a router
takle,

Cutting straight keys on the table-
saw—A keved miter jig works great for
holding a glued-up frame in place while
vou pass it through the sawhblade (see
photos and drawings, facing page). Set the
blade height for the full depth of cut, and
use 3 fla-gringd blade if vou have one, Cu
each corner, holding the same face of the
frame: to the jig.

Mill up kev stock wider than the depth
of the key cut. Trim the stock 1o thickness
on the tablesaw. You should use a thin
push stick w© help you move the work

SPLINE-CUTTING JIG

This jig has two 45° fences, which allow spline

slots to be cut on both ends of the workpiece while
keeping the same face registered against the Jig. All
parts are made of H-in-thick plywood,

Fance for
first cut

Fance for
second cut

Jig, 12 in. long by
& in. high

Gﬂ FINE WOODWOIREKI NG

Cut one end. Hold the workpiece firmiy in place
and register the jig against the fablesaw fence.

Tablesaw lig - Wk
fence ( S plece

Then cut the opposite end. Rotate the jig and
register the workpiece against the other fence,

-

Workpiece -

L
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Keyed miters

FACE KEY

of the joint.

STRAIGHT KEY

Keys are added after the |aint has
been glued. Both face keys and
straight keys add to the glue area

Grain direction
of the key
malarial runs
across the
joint.

KEY-CUTTING 1IG

Width is
determinad by
the desirad
loak.

Use this |ig te cut stralght Keys as
well as face keys In mitered frames.

Jig, 5 in. wide
by 12 in_ long

_H\\:q i -

-
‘ e
"= Sawherl

safely past the blade. Use a handplane

irim the key exactly w thickness, then cut
it longer than necessary.

Fit keys in their cuts so that they've snug
and only require a light tap © position
them. Make sure when gluing that they fit
all the way into the cut at both its sides
Onece the keys are dry, clean them up
on the bandsaw, Sight along the edge of
vour frame as you make the cut so vou
don’t cut into the piece. Then, tim with
a handplane. Make sure you plane away

A

£

)

Fance, 3 in. wida
by 12 in. long

Screws are located
above the highast paint
of the tablesaw blada.

from the corner in each direction o trim
the key fush. If you plane toward the cor-
ner, you will tear o the tip of the key.

Cutting Mce-keyed miters—Make these
cuts using the keyved miter jig on the
tablesaw, Place the ot just on the outside
edlge of cach corner on both faces of the
frame, Make up key stock as before, but
this time just make it conveniently thick.

When gluing, make sure the keys it down

1o the bottom of the cut on both sides of

Ore Jig cuts two
b keys. Simply by

| adjusting the fence
of the tablasaw, the
key-cutting jig can
cut eithaer straight
keys in the cantar of
the frame (above),
or face kays on the
front and back of
the framae (right).

]

T

the joint. Put clamps across the kevs to
hold them in place. The final step is o
plane the kevs flush with the face of the
frame.

But he careful when planing, as the three
mating parts create unavoidable changes
in grain direction, Use light planing cuts
1o avoid tearout, O

Gary Rogowski runs The Northwest Woodworking
Studio in Partland, Ore. (northwestwaodworking
com).
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TECHNIQUES

Milling Lumber

1 E.:.,,_.]f:a: A successful woodworking
project begins with stock
prepared at the jointer,
planer, and tablesaw

Use the jointer to BY TOM BEGNAL
2 plane one edge
square to the flat
face.
magine trying to build a skyscraper from bent or
twisted beams. Tt would be an overwhelming chal-
lenge. if not downright impossible. Woodworkers
face the same dilemma when they wy o work with
bBoaeds that have more curves than stiaight lines, It's a
common problem, because almost all boards we bring
home from the lumberyard or home center have at
least some measure of warp. And if those boards are

Use a thickness not adegquately dry, they can warp even more while
planer to surface stored in your workshop.
the second face. Sor before vou begin any project, some preliminary

worll 15 in order. That work, called milling, is done
with the jointer, planer, and tablesaw. When yvou're
done, the six surfaces of each board—rwo faces, two
side edges, and two end edges—should be flar and
straight, with all the comers perfectly sguare,

———

Use the tablesaw to rip the
remaining edge parallel to

e fiFSt oiga, Select flat, square stock

and cut it longer and wider than you need

T make the milling process as easv as possible, begin
thinking about flat, straight, and square stock when
voue selecting the wood, no mater if it has been

planed alreacdy or is still rough-sawn, Avoid badly
warped siock. A board with a big bend or a substan-
tial rwist is almost impossible o mill so it ends up Aar,
steanght, and square.

Buy boards somewhat thicker, wider, and longer
than the final dimensions vou need, That wav, when
vou mill away the extra material to remove the warp,

Trim the ends there will be enough stock remaining w provide the

of the board right-sized board,

square. As a general rule, T start by cuiting each board a lintle
longer than its approsimate final length. Long boards
can be a bear o crosscut on a ablesaw, so T eur them
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FLATTEN A FACE
ON THE JOINTER

The milling process staris on the jointer,
To minlmize tearout ar splintering, take a
reading of the grain direction by looking
at the side edge of the board, If it tends
to run more in one direction tham anather,
feed it into tha planer with that grain
direction In mind,

Proper downhill
Frashly Feed grain direetion
planad Directlon  for smoath

semlg : jointing

)

CUTTERHEAD

e o
with a handsaw or a power circular saw. An extra inch
of length is usually enough.

Onee cul o lengih, T use a bandsaw o rip the boards
1o their approximare final width. The bandsaw is safer
than the tablesaw when cutting warped stock. De-
pending on the wicth, U1 allow an exira Yoin, o Y2 in,
of stock during this initial cut. Keep in mind, though
that the maximum width s imited by the size of your
jointer. If you need o end up with a 10-in.-wide board
and you have a G-in. ointer, you'll want o rip (wo
pieces of stock o abour 54 in. wide and edge-gloge
them after they've been milled,

First flatten one face on the jointer

With the boards cut to manageable lengths and widths,
the next step is o flanen one face of each board. The
jointer gets that ob. For safety. alwavs use pusher
blocks when planing a face surface.

I generally rake light cuts, no move than %64 in. 161
have a lot of material o remaove, T might increase the
next couple of cuts by an additional Y4 in, but rarely
do | remove more than Y32 in, with 2 single pass of
the jointer. A cut that's 1o heavy requires vou 1o exert
more pushing force on the board. 1 prefer to make
a few extra passes and not have o push as hard. An

HOW THE IOINTER FLATTENS LUMBER

The infeed and outfeed table surfaces are flat and parallel to each
other. All the cutterhead knives ara flush with the top of the outfead
table. The infeed table Is set slightly below the autfeed table, As the
board travels from the infeed table to the higher outfeed table, the
Knives shave an amount equal to the difference in table height.

With the bowed,
cupped. or crooked
sirlace (se8 p

&4, slep 2) Tace
down, the board
rests steady on two
points. The flattened
area gets wider with
each pass over the

1 cutterhead untll the
entire surface is flat.

Cuppad board

EBowed bhoard
Infaed tabhla

L/

Cutfead

S\ 8

— Cutterhead
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/" SQUARE ONE EDGE TO THE JOINTER

| | After making sure the fence is sguare to the jointer table, place the
planed face of the board against the fence and joint one edge.

Crooked board —-_.___q\\

.

T |

Cutterhead

added benefic is that light cuts are less likely (o produce line on the board, and positioned oward the front

earoul or splintering. of the outfeed able (but not over the knives, 1 push
To plane the face, place the board on the infeed able the boards forward. At this point, all the downward
with one edge against the fence, Using the two push and forward pressure from the push block is over the
blocks, one in each hand, feed the board into the knives, putfeed table, just past the knives, To keep the hoard
Cnce the knives start cutting, 1 use the push-block in my  moving, 1 pick up my lead hand and place it behind
left hand to apply downward pressure o the lead end the other one and keep repeating the process until the
of the board, pressing it against the outfeed able while board has cleared the knives, Use extra care as the
pushing the board forward. board exits the infeed ble because, for an instant, the
As soon as [ get 12 in. or so of the board on the outfeed guard doesn't cover the spinning knives.
table, the push-block in my rght hand joins the one in After the first pass, check the planed side of the
==, my left ar the outfeed table, Then, with both hands in board o see if the konives have planed along its entice

% PLANE THE SECOND FACE
‘d PARALLEL TO THE FIRST

With the previously flattened face against the bed
of the thickness planer, feed the board through the
machine to plane the ather face,

CUTTERHEAD

INFEED
ROLLER
i |

W O
=i

Proaper grain direction
for tearmutfree cut
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width and length, If any arcas have been missed, make ;/ R | P TD Wl DTH
additional passes until the entire surface is planed. |
. e e ON THE TABLESAW

Place the planed edge against the tablesaw
The jointer also mills the first edge fence, then rip the board to final width. The

tablesaw is the machine of cholce here becalise

Al that point, vour stock is perfectly flat on one face.

Mow, use the jointer o straighten and smooth one
L‘ELRL' of the board. 1'|1;,i|-ci1'|g it sgquare 1o the face o I cuts an edge parallel to the opposite edge.
With a splitter behind the blade. kickback is

ess likely because the workpiece can't easily

contact the back teeth of the blade.

just planed. The planed face goes againsi the fence
If the edge has a front-to-back bend (called cronk)
b sure to place the concave edge against the jpinter
table. This ensures that the board won't rock because
Iwo points are always in contact with the able.

Push blocks aren’t as effective when edge jointing
most boards because the board's top edge is relatively
narrow, giving i a tippiness that's not always easy o
control with push blocks. So if a board is wider than
4 in,, I use my fingers o push it foreeard while keep-
ing il firmly against the fence. But, for safervs sake, [
never push with my fingers over the blade area. After
the first pass. check the planed side of the board 1o
see if the knives have planed along the entire length

Planer cuts the second face parallel to the first
Mow it's time (o work on the remaining face, Tt showld
b flat and straight, parallel 1o the opposite face. The
thickness planer gets the call for that task.
Your first instinel might be (o use the jointer again.
After all, it exeels at making boards flat and straighi.
Bur unless you are very lucky, the jointer won't make
the second Face parallel 1o the first. Only a thickness
planer can do that
Once again, check the grain direction {see illustra-
tiom, facing page k. [ prefer o make light cors, tepically [ -
no more than Y in. Place the board on the infeed ‘—J:') CUT TO LENGTH

table of the thickness planer with the unplaned surface g
=iy i I o 5 N Use the tablesaw and miter gauge to
cut one end square. Measure from the

trimmed end of the board with a tape measure or

face up, then feed the board into the machine. Con
tinue making passes until the entive surface 15 planed

and reduced o the desired thickness, ruler, then cut to final length on the tablesaw.

Cut the second edge and the final length

The board now has both faces flat, straight, and paral
lel, and one edge that's flat, smooth, and square (o the
faces, The final edge remains. The ablesaw handles
that assignment, cutting the second edge parallel o
the first and square o the face surfaces

Set the rip fence to establish the width you want
then make the cut, If you want a smoother edge, cot
the board a linle wide and then edge-joint it to the
final width.

With two faces and two edges of the board now
flat. steaight, and square 1o each other, you can cut
the board o length. First, trim one end 1o make sure
it's sguare. Then, measuring from the wimmed and
sguared end, mark the final length, Now, crosscut the
second end at the marked line, The board is ready o
Be used on your project. O

Tom Begnal is a woodworker in Kent, Cann
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TECHNIQUES

Gluing

Lots of tape, lots of cauls, and
lots of clamps make glue-ups easy

BY LON SCHLEINING ; Ly e

fa glue joint fails, the first suspect

you
sSqueeze

is the glue itself. But that is seldom

the real problem. Modern ghues are

so effective as o be nearly foolproof.

More ofien than not, the user is the
culpirit

On those rare occasions when the

*Make sure
the glue
you're using is
glue itself fails, either the type of gloe fresh.

being used is unsuitable for the job
=Cut all of your

cauls to the right
length.

=Cover the cauls and
clamping pads with
cellophane tape.

at hand or the glue has exceeded
its shelf life. Remember, some glues
have a very short shelf life—as litile
as three months in some cases, One
year is more commen, although bt
varies a great deal. One thing is cer-

tain, though: If vou are still using thar
*Be sure that clamps are

plentiful and within reach.

wld bBotrle of glue vou got from Uncle
Harry a few years back, it's ar least

suspect. Do yourself a favor and buy When gluing

up square legs *For easy clamp access,

4 mew bateh, ar forming elevate the assembly on a
I recommend barying small gquantities multisided tubes, few wood blocks.
of glue, as much as youw'll likely use el
wrapped around *Keep a ruler nearby so

in a few months, from a place where = e e

the merchandise wrnover is high, That pull the joints you can check to see that
way, you'll run our of glue before it closed. the assembly goes together
gets a chance ko spoil. When vou bring squarely.

home a new bottle, weite the date on »Set clamps to

the bottle with a felt-tipped marker
Relatively speaking, glue is cheap.
When it gets old, throw it away.

approximate length.

+Da a full dry run of
the glue-up to eliminate

surprises.

Many glues are susceptible to

spoilage from freezing or excessive

heat. IUs important (o keep rack of
temperature for both storage and
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Use deap-reach clamps
and clamping cauls Lo
pull the boards inlo
alignment at

the center

After the boards have been aligned
with clamping cauls, clamp the
edge joints of the panel in place

Cellaphane tape covers the
tlamping cauls,. ensuring

that the cauls don't end up
Elued to the workpiece.

=

s/
Dan't throw away
offcuts, Ofcuts saved

—— fram the bandsaw are
perfect far clamping

——— oddly shaped pieces.
e —

BASIC

SKEILLS

actual gluing. By the wav, before
vou even buy a bottle of glue, read
the label, Glue manufaciarers want
your glue-ups o he successtul,
They make a point o tell you ex-
actly what you need o know right
there in the fine print.

Well-fitted joints are a must
Clean, dry, well-fitted, and porous
edges glue well, If the mating piec-
es do not Fit well enough without
clamping pressure, perhaps the
work is not vet ready for gluing.
Joints ought o it natrally seithout
hreing forced by oversized clamps. If
vou have to force the joint together,
you're asking a lot of your glue o
keep it that way once the clamps
are released.

Porous edges allow the glie o
noze into the pores and strrengthen
the joint. If you make a very slow
pass over a dull jointer, chances
are you'll pound the wood fibers
together instead of cleanly slicing
them, This forms a glazed, nonpo-
rous surface that won't be suitable
For gluing.

Cauls and dry-fitting

are the keys to success

Mowing oo slowly may well be the
most common canse of glue
failure, Very quickly—espe-
cially in warm, dry weather—
the surface of fresh gloe will form
a skin, a sort of blister, This blister
prevents liquid glue from adber-
ing 1o the mher surface. If the glue
shifs owver beforg the two matng
pieces come together, vou might
as well call it a day, Sure, you can
scrape off all of that excess glue,
b the residual glue weill seal the
surface. The edges will need 1o be
remilled, not just cleaned.

One suee way 1o reduce the tme
it takes o get something clamped is
to pracrice. Especially it the gluing
pperation is complex or large, a ne-
hearsal helps ensure that vou have
all of the clamps you need and that
all of the litle blocks and picces
of masking tape ave at hand, It's a
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good idea o dev-fit and clamp the proj-
ect entirely, as if you had spread the
glue already, o make sure one last time
that the pieces actually go together.

Keep in mind that adding glue o
the joints will change the operation a
great deal, Tv will lubricate the pieces
just enough for them o move around
when you dont want them to. Then
the ghue will begin o set up and grab
the pieces, holding them in place just
when you want them o move., But
these problems are easily solved. The
key for almost every gluing situation
is 1o use clamping cauls, Simply put,
clamping cauls hold boards in align-
ment while other clamps close up the
jorinls,

Clamping time—How long a project
must remain clamped depends on tem-
perature, humidity, and the complex-
ity of the project, Follow the directions
on the label of the glue you're using.
If the label says clamping time is an
hour, give it an hour. If the label says
overnight. wait untl the next morning
o remove the clamps,

Remember that the temperature re-
quirements are critical, If the label
says the minimum is 30°F, that means
the air, the glue, and the material it-
self must be at least that warm. It also
means that the materials must stay that
temperatire for the duration of the cur-
ing time. 1t's worth noting that a simple
light bulkr insicde 2 small, insulated en-
closure will keep the contents quite
warm, even if the rest of the shop is

cold.

Cleanup—Gluing over bulcher paper
or newspaper ceriainly saves you from
having to do a lot of cleanup, Wear-
ing vinvl gloves not only keeps hands
clean but also helps you avoid contact
with toxic chemicals.

With most of the common polyvi-
nyl acetate (PVA) glues under normal
conditions, a project has o stay in the
clamps abowt an hour, T have been ac-
cused of using oo much glue, but be-
cause scraping glue before it hardens
is 50 simply done, T see no need o
skimp.

Along a glueling, [ want 1o see at least
a thin bead of glue. When the glue has

68 FINE WOODWORKING

EDGE-GLUIN

Ralsing the panel allows room for
clamps. With glue and clamps at hand,
begin by laying cauls on blocks so that
It easy to Keep boards flat and In place,

hen it comes to glue joint strength, an edge joint can't be

beat. That's because an edge joint bonds the long-grain fi-
bers fram both pleces of wood. Dowels, biscults, or splines won "t
strengthen an edge joint, although they are sometimes used to
allgn the twoa boards. When edge-glulng, | prefer another board
alignment strategy. | make a few caiils to keep everything lined
ujp. The cails align the boards, and then the clamps sqgueeze
them together.

Clamping cauls are nothing more than straight and smooth
clamping blocks covered on one side with cellophane tape.
Clamping the cauls from above and below pulls boards precisely
flat, even if the boards are warped or cupped. The cauls also will

FACE-GLUING

othing is more frustrating than

having the boards you're trying to
clamp together move around when the
clamps are applied. You have to unclamp
the whole mess to move them back
again, and by that time the two parts
are usually stuck in place. Enter our old
friend, the clamping caul.

Cauls work just as well for face-gluing
as they do for edge-gluing, making the job
much quicker and easier. For face-gluing
you need only small blocks covered with
cellophane tape. First use the cauls to
control the alignment, then apply pres-
sure to the glue joint. It's that simple.

: |
Clamping face-glued jolnt with cauwls. First,
usa cauwls to keap pieces aligned, then squesze
the joint together. Glue flows more easily whan
you start at onre end and work toward the other.



Tape and scrap make simple and effect Cauls keep edge Joints aligned. As the Bar clamps squeere the Joints together.

deep-reach clamps. Tape & spacer hatween cauls are clamped together, the boards are Apply just enough pressure to close the

two stout scrap boards and slide the assem- pulled inta perfect alignment, After the cauls Jaints—toe much pressure will force glee

bly gver the cauls. Pressure applled near the have been firmly clamped In place, use bar out, Keap the bar clamps abave the surface
edge is transferred to the middle of the panel. clamps to pull the joints together. because black marks will appear everywhere

hold the boards flat as they are squeezed together, even if their
edges aren’t milled perfectly square.

| make cauls from 8/4 square hardwood. Make sure they are
stralght, then apply cellophane tape to one slde. The tape pre-
vents the cauls from adhering to the project and allows the glulng
pieces to slide together once they're under control. First, put the
lower cauls on blocks so you can get access to them for clamps.
Then, after spreading glue on the edges of the boards, place them
into position, and begin clamping the cauls down securely.

Start by clamping the caul in the center of the panel. Deep-
reach clamps are great to have, but theyre expensive. | find
that a shop-built version works just as well. Just tape a few

MITERED FRAMES

icture frames and mitered boxes—both basically end-grain

glue joints—present some of the biggest challenges for glu-
ing and clamping. This is the perfect time for biscuit joinery;
and the more biscuits you use, the better. Although clamping is
tricky, | prefer to simply use bar or pipe clamps rather than the
various gizmos on the market for clamping picture frames.,

Glue up all four comers, keeping the pieces in alignment
as much as possible. Set a bar clamp across each corner as
close to the center of the joint as possible. Heeping the frame
down on a flat surface, apply pressure very gradually te one
clamp at a time, squeezing the jolnt Into allgnment as you ga,
back and forth untll the pressure ls even and the jolnts are
aligned. Remeimber that light pressiure is usually sufficient.
Tighten just enough to keep the joint together, but stop before
forcing all of the glue out of the joints.

the clamps fouch the wet glus.

scraps of wood into a U shape and slide the assembly over the
cauls [see photo, above left).

With this setup you can easily clamp the center of even a
4-ft. panel. After clamping the center cauls, move toward the
ends. Feel the allgnment of the edges along the joints. Add a
new set of cauls any place one board is above another. Once
the assembly is perfectly flat, add bar clamps across the panel
to squeeze the joints together. The boards slide between the
cellophane-covered cauls with no trouble.

Because the joints fit very nicely, it takes only a little pres-
sure—just enough to make contact between the two boards. Too
much pressure forces the glue out of the joint.

Use two biscolts. A pair of
biscuits provides ample
gluving surface and keeps the
pieces aligned. Once clamps
go on, measure the diagonails
to make sure everything is
SqUars.
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set up in the joints and the clamps are
removed, the excess glue should sl
he soft and pliable. This is the per-
feect time (o remove the excess with 2
scraper. | never wipe up glue with a
wel rag, because the water will raise
the grain and the finished surface will
be uneven,

My favorite glueg-scraping tool is a
small hook scraper, available in the
paint section of almost any paint or
hardware store. With a good edge on
it, a small hook scraper will remove
excess glue while its still soft, thus sav-
ing hours of sanding. If vou wait uniil
the glue has hardened o scrape off the
excess, it is very likely, especially with
softer woods like mahogany, that vou'll
tear chunks out of the surface.

I do my best 1o use a simple and

TiP

PVC pipe cut into
narrow sections
works ke mini
spring clamps.
The pressure var-
ias by the diam-
eter of the pipe,
its thickness,
and the width of
the section you
cut off.

guick system for gluing. Once the glue
has been spread, 1 vuse every trick 1
know o speed it along, T alwavs follow
the manutacturer's instructions to the
letter. When in doubt, T call the manu-
facturer on the phone. Manufacturers
have always seemed more than happy
1o discuss individual situations.

[ have a habit of testing my alue joints
over and over again. If 1 trim a glue-ug
i length, 1 take the scrap piece and
snap it over the corner of the bench
to make sure the joint is reliable, Tam
always happiest when it breaks V2 in,
away from the glueline. If you adopt
this habit, you'll soon be confident in
the boards vou glue ogether, You'll
slegp better, oo, M|

Lon Schigining {woadbender.cam) builds
furniture and staircases in Long Beach, Calif,
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DOVETAIL AND BOX JOINTS

When gluing a box or drawer togeth-
er, all four corners typically have

to go together at the same time. This
might be as simple as a small drawer or
as complex as a chest carcase, but the
processes are the same.

MNowhere is a rehearsal more important
than with a box joint or dovetail glue-
up. There is no time to fuss with cutting
clamping cauls when the glue is begin-
ning to set up. This is one instance when
it's nice to have an extra set of hands.

Cauls set just back from the joint on
all four corners provide a clamping surface
but still allow the joint to move together
without interference. The cauls also help
spread the clamping pressure evenly.

Apply glue to all of the surfaces and
immediately press each comer together.
Once all four sides are together and
the joints have been hand-fit as much as
possible, set the cauls in place and begin
to apply light clamping pressure. As soon

Masking tape keeps your profect
elean. With clamps handy and
evarything in placa, apply masking
tape along the inside of the joint. Tha
tape eliminates the need fo clean

excass glue out of the inside of the
box. Apply glue sparingly to tha joint.

Clamping cauls spread the
pressure. Dovetail and box joints
are squeezed together from bath
directions. Typically, these joints are
cut g0 that after gluing, the ends are
slightly proud of the wood surface.
That way, you can sand them flush.
Just make sure the cauls don't cover
the joint. Cauls placed right next to
tha joint serve to avanly distribute the
prassure of the clamps.

as the joint comes into contact, that's
enough pressure. It's entirely possible
to bend and permanently distort the
sides of the box by applylng too much
clamping pressure.

The box needs to be glued up on a flat
surface. To be sure there's no twist in
the box, see if it rocks. If it does rock,
use clamps to apply downward pressure
on the high sides until you bring it back
into alignment.

To check that the box is sguare, and
while the glue is =till soft, measure di-
agonally across the comers. If the box
is square, the measurements will be
the same. If it's slightly out of sguare, a
single bar clamp, placed diagonally, will
bring it sguare. Checking the squareness
by measuring the diagonals is usually
preferable to using a square because it's
faster and more accurate, especially if
excessive clamping pressure has pulled a
curve into the sides of the box.




MITERED BOXES OF ANY SIZE

HiE] 'n. i
Packing tape binds the box. Stranded
tape with embedded fber has tremendous
Strength, Strips of tape are laid on the face
side of the box, keeping everything in place,

itered boxes are quite easy to glue up using shop-built

blocks, stranded packing tape, and a bit of patience. Lay
the four pieces faceup along the bench, and run the tape every
few inches across the faces of the boards. Turn the assembly
aver, spread glue in the joints, and roll it up like a tool pouch. It
sounds simple, and it is.

To ensure that the box remains square, clamp the box diago-
nally with the help of clamping blocks. The blocks are made of
2x2 stock and have a mitered groove on one side (see photo,
above right). By placing the clamps opposite each other, you can

A little glue goes a long
way. To keep squeere-oul fo a
minimum, apply glue deep into
the mortise and on the ehd of
the tenon oy,

justing it as you would a box.

Mitered parts roll up to forim a bex. After
the pieces have been furhed over, glue is
spread in the miters, and the box is rolled up.

Shopmade blocks allow opposing clamps.
Shop-built clamp blocks provide a perpendicu-
lar pad for the clamps. AS opposing clamps
are tightened, the box is pulled square.,

easily check along the box with a square to ses that everything
is in place. It's easy to make adjustments accordingly.

Packing tape makes clamping even a complex shape like an
octagon very straightforward. Start with the pieces faceup on
the bench. Using the same technigue as the mitered box, apply
the tape across the faces every few inches, leaving an overlap
to pull the last joint together.

Turn the assembly over, spread glue, and roll it up, pulling the
tape ends tight. Check to make sure the distance between faces
is even all around so the assembly will be square and consistent.

FRAME-AND-PANEL DOORS

ore often than not, well-fitted mortise-and-tenon
joints align themselves, but you still have to keep
everything square and flat. The center panels, if solid
wood, need to float so they can expand and contract
freely. For Y4-in.-thick panels, little rubber pellets, called
Space Balls, can be placed in the grooves that accept
the panel. These Space Balls keep the panel centered
and securely held. On wider panels, | trim pieces of cork
to fit in the groove and never apply glue to the panel.
Frame-and-panel doors using cope-and-stick joints usu-
ally are glued up without dowels. Considering the amount
of use a door might get, it's worth placing a couple of
dowels in the corners. The dowels should fit loosely in
the holes to allow a bit of room for glue and expansion.
If the cope-and-stick joint is not guite perfact, cauls
are an easy way to keep the pieces flat and aligned. It's
important to make sure the door is flat and square, ad-
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fter reading article after article

filled with piciares of flawless

work, vou might get the impres-
sipn that experienced woodworkers never
make mistakes, T can assure you that isn'i
rrue. Pros simply know how o salvape
their poofs. What makes me an authoring?
Well . los of mistakes, of course,

Sure, T get angry with myself when things
g0 wrong, Butl in a perverse son of WAy,
I've come 1o enjov the challenge of salvag-
ing woodworking disasters, [ now have an
arsenal of repair tricks at my disposal.

It's imporant o realize that vou can't
salvage evervthing., There are Limes
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Repairs

when vou have no choice bur to throw

i the rowel and start over, But that hap-
pens much less often than you might
think, whether the defects are manmade
or natural.

Altitude poes a long way oward saving
a project that suddenly heads off in the
wrong direction. Anxiety is alwavs high
est the instant vou discover the problem,
But self-Hagellation doesn’t accomplish
very much; step back and take a few
deep breaths, Do whatever it takes to
stiop obsessing. Grab a cup of coffee or
walk around the shop, and then figure out
what went WIS,

How to fix dings,
cracks, splits,
and more without

starting over

BEY JEFF MILLER

It's a good wea o come up with sey
eral oprions to selve a problem, Anvithing
involving a large hammer doegsn't count,
Then prioritize the options—from  the
quick and easy to the dreaded serap and
start over. Don't rush into anyihing—with
one exceplion. If vou're in the middle of a
glue-up and notice a major problem, now
i the time o pull apart the piece, before
the glue sets, Otherwise, give yourself time
ey think before mishing inte a fix

leff Miller makes furniture and teaches

woodworking (fimituremaking.com)
in Chicago.
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REGLUING STRUCTURAL CRACKS

Joints that are too tight may crack when forced
together. Aftar disassembly, pare the tenon for a
looser fit.

Cracks may develop during dry-
fitting and disassembly of parts.
They are most often the result of
joints that are too tight, or they
may be caused by hidden, internal
stresses in lumber. In either case,
the fix is the same. Get glue deep
into the crack, then clamp it.
Getting glue into a fine crack
may be the most difficult part of
the job. My favordte glue applica-
tor is a piece of the wrapper taken
from a candy bar or bag of snack
food. The thin wrapper won't tear
easily or get soggy and is readily
available. Spread glue on a strip of

the wrapper and work it deep into e

the crack. Get glue deep into the crack for a good repair.
A plece fram a snack-food package or candy wrap-
per can be used to force glue Inte a crack.

COVERING DEEP SCRATCHES

SEBmS sEVere. Shopmade venesr can be used to
conceal cosmetle damages.

Scratches or gouges may be too deep to remove by sanding. If the part isn't too

large, such as a table leg, you may be able to veneer an entire face to cover up a
defect. (Veneering just one side of something larger, such as a panel, may cause it
to warp.) For a veneer patch, choose stock that matches the original in grain and
color, Use your bandsaw to cut an oversized piece of veneer. After gluing the patch,
plane or sand it smooth, then chamfer or ease the edges to protect the veneer and
to help disguise the seam.

- . - - Y
Align the grain of the Glue the patch In place. Plane the patch flush with
veneer. Trace the shape Use cavls to protect the the stock. Finally, ease the
using the part to be fixed, stock from the jaws of the cornars to protect the veneer
and cut it sghtly oversized, clamps. anad help bland it in,
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STEAMING OUT DENTS

i ' Dents seem to
] appear out of no-
where. Most are
easy to repair, es-
pecially if the wood
.| fibers only have
| been compressed

. *  and not severed.

You can sometimes
swell compressed wood fibers simply by
placing a drop of water right on the dent.

Mare often, you'll also need some

heat to help swell the fibers. A clothes
iron turned to a high setting works well.
Place a drop of water on the dent, then
touch the tip of the hot iron to the water.
As the water turns to steam and rises,
the wood fibers swell. The process may
have to be repeated a few times. Severad
fibers may call for additional work—either
filling or patching in addition to steaming.

Place a drop of water on the dent. Don't
flogd the ares. Repeat a5 necessary.

Touch only the tip of
the iron to the spol.
The steatn swells the

wood fibers and returns 8
them to the surface,

ALIGNING PARTS

FILLING DEFECTS WITH SAWDUST

Despite careful preparation, when the

clamps come off after a glue-up, nasty
surprises occasionally surface. Among
the most common problems are out-of-

square drawers and CArcases.

If a drawer or case looks more like a
parallelogram than a rectangle, the bot-
tom (for a drawer) or back (for a case)
can be used to bring it sguare. First, mea-
sure the diagonals, then place a clamp
on the longer diagonal corner to cormer.
Pull the box until the diagonals are equal,
then add the drawer bottom or back panel
and glue or screw it in place.

T4 FINE WOODWOEKING

Many types of commercial fillers are available for repairing small defects. Most of them,
however, look just like fillers once they've been applled. For a more natural look, apply a
drop of eyanoacrylate glue directly to a defect, and then sand Immediately with 220-grt
of 320-grit sandpaper. The sawdust created mixes with the glie to prodice a filler that
blends better with the wood. This is a little sneaky. The repair is not at all invisibla: it
usually looks more like a natural blemish, such as a pin knot or a mineral deposit.

Cracks may be the re-
salt of natural defects.
A screw driven too deeply
may also cause tham.

Place a few drops of
cyancacrylate glue on
the crack. Than sand
over the area with fine
{220-grit) papar. Repoat as
neadad.




PLUGGING LOOSE KNOTS

REPLACING EDGES

Drill out the defect. Tha patch (right), which
includes a small, sound knot, was bored from
scrap using a taperad plug cutter.

Wark away at the p

tha patch is nearly flush.

Finish off with sandpaper.
Sometimas a dab of dya, slightly
darker than the surrounding
wood, is neaded to blend in the

patch.

atch. Flana
cautiously over the knot to avaoid
tearout Switch to a scraper when

2

Although it's best to avoid stock with loose or crumbling
knots, there are times when you're down to your last
board. All that’s keeping you from completing a project
is a dime-sized knot. A defect that large can't be filled,
but it can be removed and plugged with another plece of
wood. Look through yvour pile of offcuts and find a plece
containing a small, sound knot. The grain around knots
usually swirls and curves, features that help disguise the
repair. Use a tapered plug cutter to remove the pin knot
(the patch) and then set the patch into place.

Glue the patch, The old Knof extended through
the board at an angle, Drill a cleanout hale
about ¥in, deep at the same angle, then patch,

When a piece of wood breaks off an edge
and the piece gets lost, you can still
salvage the part as long as you have
some matching wood. It's not enough to
use the same species. You must find a
plece that has similar grain and color. If
you can cut and replace wood along the
grain lines, the patch will be practically
invisible.

Siice off the ragged edge, leaving a
smooth, flat surface. Cut a patch with a
tablesaw tilted at an angla.

k Fin,
Glue the patch In place and hold It with
masking tape. It is easiast to work with an
ovarsized patch,

Remove the excess materlal. Use the toal
of your choosing: a chizel, plane, or sander.
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Combine power-
and hand-sanding
for good results
with no wasted time

BEY DAVID SORG

F ¥ 1he course of true love never did min
smuooth, according to Shakespeare,
and smoothing wood ue rarely

canses love o course, it woutld seem, Bore-

dom and fear are more common feelings
among woodworkers when sanding their
projects. Bul proper sanding is a erucial
part of woodworking, so please read on
foar some tips and echnigues thar will rn
vour boredom into serenity, and vour fear

into i,

I'll stick my neck out and state that no
project should be finished wiathout first be
ing sanded. Even if vou are a hero with
the handplane or skilled with the scraper,
vou won't be able to get a surface thar is
uniformly smonth and with an even sheen
There will be tiny depth changes from ad-
joining passes of the blade, while the sole
of the plane can burnish sirips of wood
that may show up afier a stain or a clear
fimish has been applied.

Those who rely on power teols alone
inevitably will be left with planer- and
printer-knite marks and fibers crushed by
the teed rollers. Ronter tables can leave
gouges and scratches, and assembly of-
ten privduces some crrant glue splotches.
All of these blemishes should be removed
bBefore a finish is applied, and sanding is



the best way o achieve this. The most
efficient way o sand a surface is with
a combination of power-sanding and
hand-sanding.

Power-sanding comes first

Of course, you could do all of your sand-
ing by hand. but whv? Even if vou use
power sanders wherever practical, there
will be enough hand-sanding on almaost
any project 1w give vou plenty of hand
done satisfaction. Power sanders deliver
results with much greater speed, and with
minimal practice, theyll also deliver a flat-
ter surface than hand-sanding alone,

The good news is that unlike much of
yvour ciher shop equipment, guality sand-
ing tools will not cost vou much, 1 strongly
sugegest you get a random-orbit sander. A
pad sander also is vsetul, and TN explain
why 2 detail sander is optional, Don't for-
get 2 dust mask and hearing protection.
Also, T find it's a good idea to test each
sanding step on a sample board.

Fast stock removal with a random-
orbit—Random-orbit sanders are wonder-
ful machines, The pad has doal motion:
It spins in a circle as well as in an ec-
centric orbit. These sanders are great for
rapidly smoothing and leveling raw woaod.
Five-in.-dia_, palm-held models are most
common, but you also can buy &-in.-dia.,
iwo-handed versions,

Most random-orbit sanders have holes in
the pad {and, of course, in the sandpaper)
for dust extraction. The sanding disks are
bBacked with either pressure-sensitive ad-
hesive (PSA)}, which is cheaper, or reusable
hook-and-loop sysiems.

Older sanders should he switched on
when already resting on the surface of the
wond, or they will spin too fast and gouge
the wood when you try o bring them in
for a landing. Most new models have elec-
tronic speed control, which allows you 1o

HAND-SANDING TOOLS

Sand by hand to finish the job. For fat
areas. use a backing block made from
cork or rubber to pravent your fingers from
applying unaven prassure. To keep moldings
crisp, use commerncial rubber profiles or shop-
made foam ones to back the sandpaper,

Phistais, except whers mistecl Mark Schisfield

Tools

CHOOSING WISELY

The authors sanding arsenal includes a

random-orbit sander. a pad sander, and
a variety of hand-sanding tools. Each
sanding method has its advantages.

RANDOM-ORBIT SANDERS

Thase machines ara greal Tor ramoving
large amounts of wood from large
surfaces. They are less suitable for
small areas, and their shape prevents
them from reaching into inside cornars

PAD SANDERS

Less aggressive than random
orbit sandars, pad sanders are
gasiar 1o control, which makes
tham suitable for narrower and
more confined areas, such as
table legs and the insides of
cabinats,
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LARGE PAMNELS

With thaeir wide contact
surfaces, randam-orhit
sanders are naturally at
home on large panels

NMARROW PARTS

On smaller pisces such
as the parts for a frame,
a pad sandar gives more
control than a random-
orhit sander,

lift the sander o apply it to an adjacent
surface without having to turn it off and
restart it each time,

Random-orbit sanders will do a speedy
joh on large surfaces and bring two pieces
of wood into the same plane. However, at
the edges of a workpiece, keep the ma-
jorty of the pad on the wood, o vou'll
risk dishing or rounding over the edge
oo much, By the same token, keep these
sanders moving; don't concentrate on one
spot or you could create a litle bowl.

Crrignt your project, it VDU CAn, S that
you're working horizontally. By lening the
wieight of the sander work for vou, yvou'll
gain more control with less fatigue. Also,
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Sanding

POWER-SANDING FLAT SURFACES

sand subassemblies before plue-up. ICs
much easier 1o sand a frame-and-panel,
the aprons of a able, or 2 drawer'’s paris
before they're assembled,

Pad sanders give more control in small
areas—ad sanders, alzo called palm sand

ers or finish sanders, use a simple orbital
pattern, and the pad does not rotate. This
configuration gives a much slower sanding
action but greater control, The square pad
allows the wol to get fairly close o inside
corners {but beware getting it too close,
where it quickly can chew up the adjacent
surface). This type of sander works well on
smialler surfaces, like the edges of shelves

| WIDE PARTS

Again, a random-orbit sandar doas well
| here, Mote: Itis easier to sand pars
| such as table aprons before assambly,

of table legs, as well a5 on the insides of
cabinets and in other confined spaces.,

The right grit from start to finish—
With either type of sander, I'd rather start
with 150-grit than 120-grit paper on most
pieces, even though it may ke longer 1o
remaove some milling marks. For wood that
is already in pood shape, especially with
thin-veneered sheet goods, 1 start with
| B0-grit paper.

Move: The grits 1 refer (o here arve based
on the FEPA scale, which uses the prefic
P, rather than the alternate CAMI, or C,
seale. In the 150 (0o 220 ranpe, the grits are
neardy egquivalent, bug its best (o stay with
the paper from one scale

Don't continue using a piece of sandpa-
per until all the grits are gone and there
isn't anything left but the paper, That's a
false economy if you're charging for your
time: and if vou're Woodworking for fun,
well, you're aking away a bunch of it
Move (o a fresh section of sandpaper as
spon as you feel it stop cutting or star
e clog, or when it requires you o exert
MOTE Pressune,

Having experienced this the hard way,
let me assure vou that iU's very imporant
ey vacuum or blow off the piece between

Fhustay, whis page oep kefie Manhew Giordiser




grits. | do both, then wipe it with a ack
cloth. One piece of 150 grit being swirled
arovmnd on your 220-grit pad will make vou

curse when vou see the results,

Tips for efficient sanding—"With a cabi
nel, begin sanding on the inside: If you
start with the inside while vou're Fresh,
vou'll be more likely o take a few exira
miutes o do it right instead of skimping
on it at the end.

For veneered plywood, vou can stan and
stop with 180-grit paper if the inside rarely
will be seen or used. Use a hand-sanding
Block on the corners and on any more vis-
ible areas such solid-wood edging.

Drevoste more time o visible areas and
those likely to be touched, Ending with
LE0-gril paper is fine for softwoodds, boar go
ter 220 grit for hardwoods. On end grain
go one grade finer so that it doesn't absorb
the stain or clear finish as deeply.

How do vou know when vou're finished
power-sanding? Wipe some mineral spirits
on the surface and sight across the wood
toward a strong light. Pay no attention to
the beautiful color that appears; instead,
look at the surface for telliale seratch-
es, especially the ugly orhital kind. You
would like 1o see a uniform appearance

BASIC

CHECK YOUR
PROGRESS

With the
workplece under
a strong light,
wipe the wood
with some mineral
spirits and check
the surface for
obvious scratches
and rough areas.

quicker way to sand moldings.
Defail sanders come with an assori-
ment of pads desighed fo fit most
molding profiles, The radius on this
pad matches the béad of the apron
(left). One disadvantage of detall sand-
ers s that the adhesive-backed s$and-
paper frequently comes away from the
pad (above).
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FLAT AREAS

To maintain a flat surface, you
should always use a backing block
when sanding large areas.

a0

END GRAIN

To lessen end grain’s darker
appearance when the workpiece
i finished, burnish the wood and
fill the pares by sanding with

up to 320-drit papar.

FINE WOODWORKING

Sanding

HAND-SANDING FLAT SURFACES

SANDING

AFTER GLUE-UP

No matter how thoroughly you
sand parts prior to assembly,
there still will be small areas
to touch up by hand-sanding
with 220- or 320-grit paper.
Areas where glue was re-
moved with a damp cloth may
need smoothing (top), or there
may be two pieces that don't
join in a perfect plane {(bot-
tom). To avoid cross-sanding
where grain intersects, mask
off one of the pieces.

EDGES

Break the edges on a project not only to reduce
future damage but also 1o prevent finish from
forming & mound at the adges,

with no rough areas or single oustanding
scratches, Sometimes it's easiest to see this
right at the moment of evaporation, when
the ruts of the scratches will sl be shiny
with fluid while the 1op surface is dull and
cry. 1F you take this swep, you'll avoid the
agony that many experience when they
apply a stain, only 1o see the scratches
jumg out,

Sanding details and molding

After sanding the wide-open areas, how
should you sand profiled areas? Manufac-
turers advertise detail sanders as the an-
swer [0 sanding any shape or confined
space. These sanders come with a varery
of pads designed 10 fit différent profiles.
Although I own a couple of detail sanders,
T could live without them, mostly because
it’s ton much trouble to constantly change
the paper. By their nature, they put their
sanding action into a small area of sand-
paper that wears very quickly.

Most of the time, T think it's quicker o
sand moldings, ntenor cormers, and other
small areas by hand. To keep the mold-
ings crisp, use commercial rubber profile
blocks that cover most convex and con-
cave shapes, or make your own profile
from picces of foam-insulation panel.

The end grain on raised panels reguires a
special sanding sequence o wne it into the

Fiustar, this page ep ket Mahess Gordier



Rubber profiles. Using a rubber pad that
fits the molding helps keep the edges of the
profile sharp,

i B Fal A F\
Sanding curves by band. Contour the paper
to fit curves in the wood.

rest of the panel, Start by sanding across
the grain with 150- or 180-grit paper o
deal with the rough texture, Then sand the
entire profile on all four sides of the panel
with 180- or 220-grit paper. Last, sand just
the end grain with 320-grit paper, going
with the grain in shon strokes o eliminae
any cross-grain scratches and o lessen the
end grain's ability o absorb finish,

Final hand-sanding: the finishing touch
Mo matter how much vou use machines
for the initial stages of sanding, vouw'll want
1o give each surface some final sanding
by hand., Primarily, this is 1o ger rid of
the small orbital scratches left by the ma-
chines, replacing them with smaller, finer
scratches that are all parallel to the grain
of the wood and hence less noticeable.
You should back up the sandpaper with a
sanding block wherever possible (o main-

tain a flat surface. 1 find the palm-sized
rubber blocks most convenient because
they also can be used for wet-sanding be-
ween codls of fimish, Other choices in-
clude cork blocks or wood blocks faced
with a sheet of cork.

If you plan o use a2 water-based stain
or clear finish, there are 2 couple of exira
steps, After the final hand-sanding, wipe
down the piece with a damp sponge. Af-
ter the wood dries, very lightly sand with
the same-grade paper vou finished with,
but be careful 1w remove only the raised

S

CURVE CONSCIOUS

Insulatien foam shaped to match the panel's pro-
file makes a good backing for sandpaper (above)
The end grain may need to be sanded with paper
that is one grade coarser than that used on the
rest of the panel, in this case, 150 grit (left).
Then sand the entire panel with 220 grit before
removing any cross-grain scratches on the end-
grain sides using 320-grit paper with the grain.

grain, Watch out for sandpaper coated
with stearates: Although they do a beter
job at preventing clogging, allowing the
sandpaper (o last longer and sand more
smoothly, stearates are waxy and interfere
with many water-based finishes, causing
fisheyes on the surface. T voure planning
tor use a water-based finish, check with the
manufacturer to see whether the finish is

compatible with stearated sandpaper. [0

David Sorg iz a finisher and artist
wio lives in Denver, Colo,
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Finishing

Simple
method uses
spar varnish
to produce a
lustrous and
durable finish

BEY LON SCHLEINING

wasn't asking for much: I wanted a
fimish with a rich, hand-rubbed luster,
neither oo glossy nor too dull, chat

illuminares rather than hides the grain—

one that would offer real protection from
moisture and sunlight and vet still feel
like wosond, nest plastic. T also wanted a fin
ish T could apply quickly and easily, and
something I could wse right out of the
can. And it would be awtully nice if it
smelled good. That isn't teo much o ask

of a finish, is i

The answer mirmed oul to be rather sim-
ple: high-gloss spar varnish, wrpentine,

82 FINE WOODWOREKING

wet-or-dry sandpaper in various grigs, a
few rags, and a bit of clbow grease, Simply
rubbing plain gloss varnish into the raw
wood provided the protection, sheen, feel,
and ease of application | wanred.

Start with a well-prepared surface
The key is o scrape, plane, or sand each
of the pieces of vour project before vou
assemble it, Even if vou have o touch up
the sanding after final assembly, this step
will save lots of time,

Duiring the building process, [ sand by
machine (belt sander, 120 grit), then sand

by hand with a wood sanding block pad
ded with felr, The sanding sequence will

depend, in part, on the tvpe of wood, On
hard maple, for example, use 100 gnt, then
120, 154, and finally 220 grit. With mahog-
any and its much more open gialn, stop
drv-sanding at 150 grit. Be sure o change
sandpaper frequently.

Make sure the surface is clean by using
a vacuum o pull our the sanding grit from
the pores of the wood, Don't worry if the
surface is less smooth than what yvou nor-
mally shoot for. The sanding doesn't stop
when the finishing begins. T wet-sand with

Phespas: Mark Schedield



finer and finer grits during the application
of the finish isell

Materials are easy to obtain

The heart of my finish i3 a high-gloss spar
varnish, which has several advantages:
Unlike plain oils, it hardens overnight; it's
readily available; and it has much grearer
clarity than semigloss or satin finishes,
whose additives not only dull the finish
bur also cloud the grain. Spar varnish also
comtains ultraviolet protection that will
help keep the wood from fading or yel
Iowving, T've used this varnish for vears on
boats, protecting the wiood from salt warer
and abwise, so 1 know it provides the ugh
tabletop film I'm looking for. As an added
bonus, this finish is quite easy w renew
by scuff-sanding with 220-grit paper and
simply wiping on an additional coar of
varnish if the surface ever needs it, This
finishing method will also work with
other types of varnish, urethanes, and even
some finishing oils.

Though it's counterintuitive, gloss varnish
dioes not produce a glossy surface when
its rubhed on, Because you'te wiping off
any excess varnish, not leming it stand on
the surface, it doesn't get a chance to build
up to its normal gloss,

To thin the varnish for the initial coar,
I like o use natoral mrpentine instead
of paint thinner, simply because it smells
better. As a general rule, thin a finish with
whatever the label suggests for cleanup

You will need a few sheets of 220-, 320-,
400-, and H00-grit wet-or-dry sandpaper
for sanding the varnish, For dry-sanding
bBetwesn coats, use open-coat, self-lubri-
cating 320-grit paper. A box of soft colton
rags from the paint store ensures that you
won'run out of clean rags jusl when you
need one. Finally, disposahle gloves are
essential, Mot only will they protect your
skein from solvents, but they make the job

a lot less messy.

Application is straightforward

Before starting, spread out a plastc sheet
13 contain drips and spills. This is also a
good time 1o change into an old shin and
panis, (I might even follow my own ad-
vice about this one of these days. ) Pour a
small amouint of varnish inlo 4 conlainer
using 3 piece of nylon panty hose as a
strainer. Thin with one parl wrpenting o

Rt T

"I--F\h owAR

THREE PARTS VARMNISH ONE PART THINNER

BASIC

SEILLS

s M0

Apply the finish
iberally. It is
important to coat
the whole surface as
gquickly as possible
to avoid creating
lines where the finish
overlaps. Schleining
uses his gloved
hands to spread the
thinned varnish over
the surface before
sanding it in with
220-grit wet-or-dry
[T,

Grain filler with

a paerfect color
match. Sanding

the varnish with the
grain creates a slurry
that fills the pores of
opengrained wood.
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. FIRST COAT (continued)

about three parts varnish. The first coat
saturates the wood more effectively if i is
thinned down a bir.

Wearing gloves, gquickly flood the entire
surface on all sides unul it's completely
coated, adding more varnish as needed. Its
11'|'|E‘:-| WAL 10 COVEr I,]ll_' |'|i|_'|_'\_' I_'\.fll"l'l!')ll.,'ll.._'h'_
oot in sections. Working on a small area
at a time may leave a linge where different
areas of finish overlap.

Sand the wet varnish into the wood using
220-grit wet-or-dry paper. Sand with the
grain until vou produce a slurry, This helps
fill the pores of open-grained woods, such
as mahogany or oak, While the varnish
is sl wet, wipe with a sofl collon rag o
remowe any varnish that has not spaked
into the wood, There's a point at which
the vamish gers quite sticky and difficult
o wipe, Working on something like a large
tabletop might require a helper, Rub across
the grain so vou don't pull the slurry o
of the wood pores.

Be sure (o spread out the oil-scaked rags
ter cry before disposing of them, o avoid
the danger of the rags spontaneously ig
niting

Buft with a fresh cloth until the surface
is slick and smooth, Polish the piece every
hialf hour or 5ot make sure no wet spots
emerge on the surface. Joints, such as on

Sand on and wipe off. Bofora the varnish becomes t the breadboard ends of a ablewop, will ab
ton rags. Keep changing the rags until no mare finish can be removed and tha surface can be sorb excess varnish, which will gradually
buffed smooth,

No place for surplus varnish to hide. No matter how
much you wipe, varnish has a habit of coZing aut of joints
after vou have done your final buffing, creating sticky and
Flossy areas. Remove surplus varnish using compressed afr,
and wipe the area clean
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[l ADDITIONAL COATS: UNTHINNED VARNISH

e
"’lﬁ h T 7 '1-'4':."-"'“

gh

Scuffsand the surface the following day.
Between costs, lightly sand the surface using

320-grit nonleading, or stearated, paper under
a padded block. Always sand with the grain. UNTHINMED VARMISH FINER-GRIT FAPER

seep oul after the rest of the surface has
dried. To avoid this, 1 blast the joing with
compressed air, forcing the surplus varnish
oul of the gap.

Let the piece sit ai room temperature
overnight, You can carry on working in Bulid the finish.
Apply subsaguent
coats the sama way
as the first coat.
Rub in each coat
with a higher grit
of wet-ar-dry paper.
The last cost is
ruhbed in with
G00-grit paper
to create a very
smoaoth surface.

the shop because it doesnt matter if dust
lands on the picce, but it is a good idea
o ensure adequate ventilation o avoid a
concentration of fumes. The next morning,
the surface should feel smooth and drey.
Lightly dry-sand it with 320-grit nonload-
ing. of stearated, paper, Use a felt-padded
block, and sand with the grain. Clean the
surface with a vacuum or compressed air.,
Apply a flood coat of unthinned varnish
and use F20-gril wel-or-dry paper o sand
the varnish into the surface. Wipe and butf
the excess varnish as before.

Repeat this process each day, wet-sand-
ing with finer and finer grits until vou have
at least three coats, Additional coats will
produce slightly more luster. Some folks
like 1o wax the surface when its dry, but
I prefer o leave it unwaxed, becanse it's
easier to recoat should the surface hecome
damaged over time,

I haven't vet been empted o throw away
cither my spray guns or my badger-hair
bBrushes, but after using this finishing pro-
cess on several projects, [ oan't remember
the last time [ used those waols. This simple
technigue meets all of my creria for an
ideal findsh and produces very consistent

A final Buffing.
After the final

coat has dried, the
surface will be slliky
Smogth with the
pares fllled. Rub
the surface briskly
with a clean

cottan rag.

results, all writhour a large investment in
couipment. O

Lon Schieining {woodbender.com)
builds furniture and staircases
in Long Beach, Calif.
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How wood moves

oF centuries, granite has been quar
ricd along the Maine coast, Way back
in the woods behind my shop, o a
granile culeropping, sic a few leftover slabs
10 in thick by 2 ft. wide by 12 fi. long. The
granite faces show a series of Yi-in. holes
drilled 12 in. to 18 in. apart. The old-timers
waotld have driven dried wood inm these
holes, then walked down the row pour-
ing water onto the wood, Eventually, the
granite slabs would split apart.
When wood cells absorh water

, they

swell and expand, and not even granite

TECHNIQUES

Design

For long-lasting furniture, build
with wood movement in mind

BEY CHRISTIAN BEECKSVOORT

can stop them. Forget about pins, glue,
screws, or fancy joinery; wood will move
and hreak apart your work if vou don't
follow the mles,

Wood movement depends on a combi-
nation of several factors, including the en-
vironment (the degree o which humidicy
flucruates) and how the lumber was sawn
(see drawing, below), Movement also
varies among wood species, particularly
among the hardwoods. Beech, hickory,
oak, and hard maple move substantially
maore than cherry, walnur, and butter-

nul. The wpe of fnish vou apply s also

a factor. Because light skin finishes such
as wax and oil allow greater moisture ab-
sorption, wood that has been coated with
either of them moves more than wood that
has been finished with deeper-penetrating
sealants such as urethane and lacquer.

Az a professional woodworker, T can't af
fosrd o cut comers when it comes o wood
mevement, Whether vou are making a chest,
case, bed, or able, it pays w devote your
energy o building it right the first ime.

Chrstian Becksvoort builds custom furniture in
MNew Gloucester, Waine (chbecksvoort.com).

GRAIN ORIENTATION DETERMINES THE AMOUNT OF MOVEMENT

You can predict how lumber will behave by looking at the growth rings. Flatsawn boards move the

maost; quartersawn boards have the least movement.

Flatsawn board

Quartersawn board

HG FINE WiOODWIIFEK] NG

FLATSANWN BOARD

Most seasonal movement
in a board is along the

Face surface

Signilicant
mevermant

rings. With annual rings
nearly parallel to the face
surface. flatsawn boards
axhibit more seasonal

migvement and arg prons
to cupping

QUARTERSAWMN BOARD

Quartersawn baards have
annual rings running
perpendicular to the face

— Minimal A
maovement P

surface, so the boards
experience far less serasonal
movement and are lass likely
Lo cup.

Fhaoos, except where noted: Drennis Griggs; this page: Kiren Wales



BLANKET CHESTS

SLAE CONSTRUCTION ALLOWS ENTIRE PIECE TO MOVE

A blanket chest, in which the grain runs in a band around the entire box, is an
example of slab construction. The depth and width of the chest remain constant,
because the wood does not move lengthwise. But the wood does change In height
in response to changes in humidity. The blanket chest gets slightly taller in summer
and shorter in winter. Because movement in the top is from front to back, the hasps
of the lock (not shown) don't always fit. The solution is to use guartersawn wood
far the top, file the hasp parts to increase clearance, and use a good sealing finish.
Seasonal expansion
and contraction ococours
acrass the grain of a

hoard.

With the grain running
In the same direction
all the way around the
casa, all four sides
will mowve in the same
direction.

Grain direction

Grain direction

BOTTOM FLOATS IN GROOVES

Grooves are cut into the four sides of the chest
to hold the bottom. The bottom is sized so that
there's enough space In the grooves to allow for
seasonal movement.

Owarhang
waries with
seasonal
maovamant.

Groove

in the grooves.

Exlra space
allows Tor
expansion.

FRAME-AND-PANEL CONSTRUCTION ISOLATES MOVEMENT

Your approach to controlling wood movement
will depend a lot on whether the piece is made
using slab or frame-and-panel construction.

Slab construction is typical in chests, table-
tops, and headboards and consists of single
wide boards or narrow boards glued up edge to
edge. With solid-wood slabs, you have to worry
about cross-grain movement, which can be sig-
nificant if the slab is very wide.

Frame-and-panel construction, on the other
hand, minimizes the effects of wood move-
ment by isolating large areas (the panel} and
restricting movement to relatively small areas
(the frame). The panel is set into grooves of
the appropriate depth, but it Is not glued in
place. Instead, this “floating” panel s free to
expand and contract within the frame.

The widih of a slab can
vary greatly with seasonal
changes in humidity.

Dieswings: Vince Bahak

Frama-
and-panal
construction
allows the
panel 1o move
within tha
stable frama.

The width of a frame
is relativaly stabla.
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SLAE HEADBOARDS NEED EXTRA-LONG MORTISES

A slab headboard that’s 12 in. to 14 in. wide may move up to

% In., which means the mortise into which it fits needs to be
that much longer. If the headboard is to be pinned and glued In
the middle (fixed), leave a %-in. space at the top and bottom of
the mortise. On some beds, such as pencil-posts, the headboards
sit loosely in the mortises on the posts and the unit is held
together by balts in the rails. Extra-tall headboards (as in old
Victorian styles or sleigh beds) require extra-deep grooves or
large shoulders and mortises.

ATTACHING FIXED HEADBOARDS

Headboard

Tenon is
pinnad in —_|
the center.

Bedpost ———- |

Space for wood
expansien at top
and bottam af
mortise

Glue this
area anly,

ATTACHING LOOSE HEADBOARDS

Space for wood

Space for wood
- ¥pansion

2xpansion

Bedpost

Headboard

Headboard

" FINE WOODWOREKING

EREADEOARD CONSTRUCTION KEEPS
TABLETOPS FLAT

Ereadboard ends are added to tabletops to
help prevent the top from cupping. But they
must be attached so as to allow the top to
expand and contract.

The preferred method for making bread-
boards I= a single tongue with cutouts. For
a stronger joint, parts of the tongue are cut
out to within %4 in. to %2 in. of the shoulder,
and the cormesponding areas of the mortise
are left in place to hold the weak faces of
the breadboard together,

The trickiest part of construction is
pinning and gluing the breadboard ends. |
like: to plane a slight *iein.) concave bow
into the breadboard to keep the ends tight
against the table. | make the mortize longer
than the tongue, center the breadboard, and clamp both ends onto
the table. | drill a ¥in.-dia. hole in the center and then one (for nar-
row tabletops) or two holes {for wider ones) on either side of center.

Tabletop

Fins

4

Glug in the
center araa anly.,

haies an the

outer tenons. ——— Breadboard end

I remove the breadboard end and scribe a line along the edge
of the holes closest to the end. Next, | elongate all but the center
holes with a ¥in. rat-tail file. The farther from center, the longer
the oval. For very dry wood (6% moisture content or less), elongate
away from the center to allow the top to expand. For wet wood
(12% maoisture content or more), elongate toward the center to
allow for shrinkage. Do not file beyond the scribe lines; doing so will
relieve the pressure holding the breadboard to the table shoulder.



MORTISES AND TENONS THAT BREATHE

You may have surmised that cross-grain gluing is a no-no. That
is correct up to a point. Wood has a small amount of give to it,
and aliphatic resin (yellow) glue is slightly elastic. So you can
feel relatively safe making cross-grain joints, such as maortise-
and-tenon joints, as long as the tenons aren't too wide. With
cherry, for example, | limit cross-grain joints to a width of 5 in.
Ag a precaution, | glue anly the top half of the jolnt. Theoretl-
cally, the top of the rall will =tay flush, and the bottom will move
ever o slightly. That also should wark for hardwoods that are
less wellbehaved than cherry.

NARROW APRONS CAN BE GLUED AND PINNED

WIDE APRONS USE FLOATING PINS

In ganeral, apron tenons 2% in. to 5 in. wide are glued and pinned,
but glue anly the top portion. Narrower tenons are fully glued,

Tablatop

|

Glua gnly the top part of
the mortise-and-tenan joimt
fo prevent movement fram
breaking the glue bond.

The tenon of a wide apron requires space at the bottom for
exXpansion. A fixed pin at the top forces movement downward.,

Uppear pin is fixed.

Glue only the
tap part of the
martise-and-
tengn joint.

Elgngate holes mare
ang mare the farther
down thay are situated,

Space for wood
expansion

TABLETOPS MEED ROOM TO MOVE

Mo matter how | go about attaching a top to its base, | anchor it
firmly in the middle, ensuring that both halves are equally free to
move. As a matter of course, | orient the grain in the long direc-
tion to minimize the amount of movement.
A good way to attach tops I= to make “%-in. grooves, or a

seres of YW-in. slots, ¥ in. below the inside top of the rail. |
then install shopmade wood buttons, which grip the grooves and
screw to the underside of the top. The buttons at the ends of the
tabletop can go to the full depth of the groove, while the buttons
along the sides must be placed
according to the wood's moisture
content and the time of year. (Fit
them tighter In summer, looser In
winter.}

| sometimes use another
method when the rails are sub-

stantially thicker than % in. |

countersink 44-in.-dia. holes

from the bottom of the rails.

Fhustis, s rage fhoimonn 1em: Kelly ). Thants

Then | drill 3-in. holes all the way through. | use a rat-tail file to
elongate holes away from the center. Holes in the center of the
end rails stay as they are. Because the wood movement is side
to side, the ovals in the long rails run across the thickness of the
rail. That's why | don't recommend this method for thin rails.

Tabletop Seasonal mavemant

Wood button

4-in, groove
or slot

Space allows Screw

for movemaeant.

Inmer wall of
table apron
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CASE PIECES

WEE FRAMES PROVIDE UNDETECTAELE MOVEMENT

Web frames provide lightweight, low-movement alternatives to solid drawer dividers. For frame-
and-panel cases, web frames are merely four slats—maortised and tenoned and then glued. For
slab-constructed cases, web frames become a bit more involved. | start with four slats. Two are
dovetailed into the sides of the case; one slat in the front, and one in the back (flush with the
back rabbet). BEefore gluing, | rout a dado to connect the front and back dovetalls. Then | cut a
maortise into each end of both dovetalled slats. | measure the length of the drawer runners and
add the depth of the two mortises, minus %4 in. for dry wood, or minus % in. for damp wood. |
glue the front slat into the dovetailed slots and then cut the tenons on the front-to-back runners.
The front tenon is glued into the mortise, and the runner is forced into the connecting dado. The
back slat is then glued into its dovetail slot, but the back maortise-and-tenon is not glued.

— Lopse mortige-
and-tenon at
the back

| Glued mortise-
and-tenon
at the front

Runner sits in a
dado and is tenoned
at each end,

Front and rear drawar
slats are dovetailed into
the sides of the case.

FITTING DOORS AND DRAWERS

The issue of wood movement in doors and drawers must be taken gop o the
into account. Because they will change in width over the course  hinge side

of a year, | install slab doors only in narrower case openings ;T:{;:i yaar

using gquartersawn wood and then stabilize the door with battens. murvm\

|| Gap at the top
is W in.

Frame-and-panel doors are much less of a headache. For

Gap at the lock
quartersawn cherry, | aim for a gap at the lock side of the door -

side of the door

that is between the thickness of a nickel (¥: in.) and a dime Li .biilw::.;

{¥e+ in.). The hinge-side gap is constant year-round; the top gap et . in.

is a dime fit; and the bottom gap is a nickel fit. Eotiom Iz =) _//

Fitting drawers is bit more involved. Again, | prefer to use Y In

quartersawn stock. | start by making drawers the same size fi‘:jp ni?pzl:hs

as the opening, side to side. When assembled, | trim them to | _— on the drawer

fit, with & Yae-in. (minimum) to %e-in. (maximum) total side Gaps at tha helght; the
sides of lallar the

clearance. the drawar drawer, tha

The top-to-bottom dimension Is another story. The opening Is are Y. in. 1o bigger tha gap.

constant, but the drawer front changes in helght. | also make my L
— Gap at the

front about %4z In. narrower than the sides by planing that amount k

off the bottom (after cutting the grooves for the drawer bottom).

a0 FINE WOODWORKING

bottom of
the drawer is
g N,

Fitustar, this puge: Michaiel Pelawvich



Mortise-and-tenon

A FRAME-AND-PANEL EACK

ACCOMMODATES MOVEMENT CLme
Pin—_ I LA T

Building high-end furniture and having a preference B o R =L
for solid wood, | make my backs as frame-and-panel i i iy
units, set into rabbets and glued into place. This L_.
method creates a totally sealed back, which allows Ad —...:_ oA s IS : r
for movement yet provides racking resistance. frama. no = . -

The success of this method depends on the width ';’;:*:; LD i3 ]
and graln orientation of the outside frame members, ’ | 1115

]
Because the frame is glued into the rabbets, any 1l
Case side

excess wood movement will break out the lips of the |
side and top rabbets. By using quartersawn charry \\—}r
no wider than 1% in. for the sides and top of the

frame members, there is enough give in the wood to

Panel
accommodate any potential movement. Less well- Frama is
behaved woods require narrower stock. In any event, e f:l':;':q'"m the
the stock must be quartersawn. Case side (NN
\)._';’ .':'4.._-’ T ;
e Y
1i‘qr"---_ — Panel
Screw

SIDE MOLDINGS THAT HOLD

Top
Maost antigues that I've looked at have the side molding glued (and /or serewed) /f
at the miter and nalled the rest of the way back. As the case side moves over the - — -
years, the nall holes widen and the nalls lose their grip. The long-lasting solution =
I= to use dovetalled keys and slots. :
| eut my molding and miter the W 7 i
comers to fit. The side molding Casa
receives a dovetail slot that runs \ ]
its full length, in the meatiest por- e
tion of the maolding, not necessar-
ily its center.

To locate the dovetail keys, | Front malding is
hold the molding In pasition, then glued in place
make knife marks on the case
side at the top and bottom of the
slot, at both the forward miter and
at the back. | connect these tick
marks, then cut a dovetail key the
length of the cabinet side. lde-
ally, you want it to be 0.003 in. to
0.005 in. thinner than the depth of
the slot to draw the molding tight.
Then | mark the strp into five or
slx eqgual parts. Into each segment | drill and coun-

tersink two holes to accept #4 flathead screws, 1 in. apart. Between
these holes, | drill for a 20-ga. brad, apply a drop of glue around the underside of the
brad hole, and position the strip between scribe lines. | nail the brads, then sink the

Side
malding

Dovetall key

Side melding

kizy

Gilue anly the frant
portion of the side
molding.

screws. Once the long length of the dovetail key has been installed, | chisel out a Case side
%-in. section at each pencil mark, leaving five or six perfectly aligned dovetail keys.
Fitustar, this page (uap): Michael Pekovich BASIC SKILLS AND TECHNIQIUIES 91
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Frame & Pane

A TABLESAW
DOES THE l0B

A frame-and-
panal door is a
perfect place to
use a version of
the mortise and
tenon called a
bridle joint. The
tablesaw does
maost of the wark
hera. It cuts thae
grooves, trims
tha panels, and
creates the
maortises and
tenons.

Stile

Martise

.

S

Q2 FINE WOODWOREKING

Build this classic
cabinet door with
a tablesaw and
a few clamps

BY MATTHEW TEAGUE

raditional frame-and-panel doors are one of the

hallmarks of guality woodworking. You'll find

the doors in an almeost endless range of sivles,
from traditional to contemporary, and there are a wide
variety of ways tw build one. The streamlined method
described here alloovs you v cut all the jopinery at the
tablesaw, which comes in handy if you're working in
a small shop or with limited ools.

As the name sugpests, a frame-and-panel door
consists of a four-sided frame—much like a picture
frame—surrounding a panel. The inside edges of the
frame are grooved w accept the edges of the panel,

A typical frame has rovo vertical pieces, called stiles,
and two horizontal pieces, called rails. Most often,
mortises are cut into the ends of the stiles and mating
(enons are cul on the rail ends.

A door made from a panel inside a frame has a
couple of advanitages over a single flat panel. One
advaniage is wvisual; the other is structural

Wisually, most designs benefit from the interplay of
shadowdines created by frame-and-panel constrction,
Friom a structural standpoint, 2 frame-and-panel door
is preferred becavse the design accommodates wood
movement caused by seasonal changes in humidiny
{see "How Wood Moves” pp. 86-57)

Build the frame first

Although frame-and-pane] doors are tpically made us-
ing traditional moises and wenons to connect the frame
parts, T usually opt for a simpler and easier-to-make
version called a bridle joint. On a bridle joint—also
called a slip-joint or an open mortise and tenon—ithe
maortise isn't fully housed. Instead. afier all the cuning

Phonns, except where amed: Toi Begaal; ths page: Mochew Teagiss; drawings: Kelly | Thaneais



15 done, the morise looks much like a yoke. When the

tenon is added., s exposed on two edges—a look |
like a lot Also, because the joint creates considerable
glue area, it has plenty of sirength,

For this project, 1 used straight 3-in.-thick stock for
the stiles and rails. The panel is made from Ye-in,-
thick siock. You can use off-the-shelf lumber from
the local home center, or mill the stock with a jointer
and planer. In either case, make sure you're working
with flat, sguare stock. Doing otherwise is nol only
tricky, it can be unsafe—a board that rocks during a
tablesaw rip cut could get pinched between the blade
and fence, resulting in kickback.

Cut the rails and stiles to width and length—Be-
gin by using the tablesaw and rip fence w rip stock
for the rails and stiles 1o final width. Then, using the
miler gauge, crosscul each piece an inch or so longer
than you'll need. 5et them in place on the case, mark
the final length of the parts, and then orosscun them
exactly 1o length,

Its a good idea to cut an extra length or two of
siock the same thickness and width as the rails and
shiles. This “test stock” can be offculs from your rails
and stiles, or it can be cut from a less expensive sofi-
wiod, [t will be put o use later when vou start making
tablesaw test cuts for the mornses and @nons,

Cut the grooves—When making a bridle joint, it
doesn’t make any difference if you start by cutting
the groove, the mortises, or the tenons, That said, 1
generally prefer o cut the grooves fiest; probably for
no reason other than habit. Then, oot the tenons o fit

Cut grooves for the panel

Cut the pleces to length first. To accurately measure the length of
each frame part, Teague rough cuts them extra long. Then he places
each plece agalnst the cabinet to mark the exact length on the part.

- T LI | 5
el —EN

Set the blade helght. Adjust the
blada to the depth of the groove, in
this case 3 in.

Sef the width, The distance from the
sawblade fo the rip fence determines
the width of the frame grooves,

Two paszes over the blade create the full groeve. With a push block snd
featherboard helplng to ensure a safe cut, Teague makes the first pass on a frame
part, turns the plece and for end, and makes a secand cut ta complate the groove.
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The. rai |S get tenons snugly in the grooves, After that, T cut the mortises o

fit the wenons. I your stock is 34 in. thick, the grooves,
tenons, and mortises will be Y4 incwide. For this door,
I made the grooves & in. decp.

; F ! You could use a dado blade 1o cut grooves on the in
side edges of the stock, but T prefer 1o take two passes
with a single blade. This ensures that the grooves are
perfectly centered on the sinck, and saves me the
rrouble of installing and fine-toning 2 dado cutier,

Set the blade height o % in., then set the fence so
that there is "4 in. berween it and the blade, Position

? the siock on edge, with the inside edges of the door
S e A :

Set the blade height. Using a frame  Set the tenon length, Using a stile
part as a template, adjust the blade a% a guide, adjust the fence uhtll the B
height until the highest tooth /s flush  outside edge of the stile is Mush with fence. A featherboard helps keep the stock secuire.
with the lower edge of the groave. the outside edge of the teeth. A push block allows you to hold the stock against
the saw table while keep vour hands a safer distance

down on the ablesaw. Run all four frame members
over the blade with the siock held tghtly agains the

from the blade. After making one pass, fip the stock
so that the opposite face is against the fence and ke
another pass. The resull is a Y-in. groove perfectly
centered on your =iock. While you're at it, groove the
test stock, oo,

Cut tenons on the rails—With the grooves complete,
you can cut the tenons, The first step is o esiablish

the shoulders on each one. Lav a frame piece on ils
Cut the showlders.

Butt the end of the rall
agalnst the rip fence
and use the miter
Zauge to support the
stock as Its passed
aver the bhlade.

side and lower the blade so that the op of the blade
i« aligned with the inside edge of the groove, Then,
adjust the Fence to match the width of the stiles.

Once the blade s set, vou're ready 1o make a rial
cut on a piece of grooved test stock. Place the face
of the stock against the saw table and guide it across
the blade vsing the miter gauge. Be sure that the end
of the stock buts against the rip fence throughout the
cut. The cut should come just to the groove line. IF s
oo deep, lower the blade a linde and make another
cut. If it's a licde shy, don't worry—you'll smooth this
face when yon cut the cheeks of the tenon,

Huoslel the test stock against one of your stiles, and
check to see that the widih of the cut matches the
width of the stile. Once the correct settings are dialed
in, you're ready to make the same cul on Vour rail
stock, Butt the end of the stock against the fence and
use your miter gaues o puide it as you make the cut
Then, flip the siock so that the other fce is against
the table and make another cur,

To cut the tenon cheeks, use a tenoning jig, either

shop built or commercial, Position the jig so thar the

Ccut the tenon cheeks blade cuts o the groove line on the stiock. Then, raise

with a jig. With a
tenaning jig holding a
rail on end, make one
pass over the tablesaw
blade far each cheak
cul. A piece of Scrap
stock befween the
fence of the jig and the
workpiece helps pre-
van! fearouf,

the blade watl it just reaches the sawkerf that estab-
lishes the wenon, Make a wrial cut on the test stock,
checking 1o make sure the tenon fits the groove, then
make the cut, Be sure 1o clamp the stock, and push
the jig all the way through the cut before remaoving it.
Then flip the stock and cur the other cheek.

Cut open mortises on the stiles—The stile mortises
o this door are cul o house the wnons snugly. Use

04 FINE WOODWORKING



Mortise t
stiles

Let the workplece gulde youw. A
rail tenon makes a perfact gauge
for seiting the height of the
tablesaw blade.

the same jig you vsed w cut the
tenons. To prevent tearout, anach
a piece of sacrificial stock in front
of the workpiece. Once the cul is
aligned correctly, raise the blade
1o the width of the tenon siock
on the rails.

Instead of going straight o work
on the stiles, make a few 1est culs,
Clamp a piece of the test stock in
yvour jig, then make the cul. Flip the stock so that the
ather face is wward the jig and make another cut. Mast
tablesaw blades are 4 in. wide, so it should take only
iwo passes to cut each morise, The resuli should be
a Yi-in, open modtise aligned with the groove

Test the fit of the tenon in the monise, Tt should be
soug, but not so tight that you have w use 2 maller wo
gel the tenon into the mortise. Also, make sure that
the depth and width of the mortises match the tenons.
If necessary, adjust the jig or blade height and make
another test cut, Once you're happy with the resuli.
clantp vour stile stock in place on the tenoning jig
and make the cuts, If your blade is flat-botiomed, yon
won't need o fine-tune the mortise, but if vour blade
leaves a skew cul, use a narrow chisel o rim up the
mortise botiom.

The panel is the last piece

On my door, the Yz-in.-thick panel has 2 Y-in.-deep
by Hs-in.-wide rahbet on all four edges o fit into the
frame groowves. To determine the length of the panel,
measure the distance between the monises on the
stiles, then subtract Vs in. o allow a licde clearance.
Seasonal wood movement across the length of the
panel is 20 minimal that you don't need 10 account

www. finewoodworking.com

e

for it much when crosscutting the panel o length,

Make the cut using yvour tablesaw and a crosscul sled
in place of the miter gauge. A crosseut sled provides
beter support 1o the panel during the crosscut. You
can find plans for a simalar <led on p. 114,

When ripping the panel o width, remember that
wood moves across s width with seasonal changes
in humidity, While the grooves are 3 in. deep, you'll
only want the rabbeled tongue (o go in about Y in. at
the sides. This will allow the panel o swell a Linle in
the summer months and shrink a linde o the winter.

BASIC

SKILLs AND

Use the tenaning
Jig for the mortises,
too. Two passes over
the tatlesaw blade,
with the stile fllpped
araund between each
pass, creates the open
martise,

Tweak any tght-
fitting tenons. If &
test fit revesis a joint
that's too tight, shave
the affending tenon
with a bench chisel.

TECHNIGUES 95



The panel
completes the door

26

eastre and crosscul. To defermine the panel
length, Teague measures the distance belwesh
the stile morfises fabove), Dont by fo cuf a wide
panel using a miter gauge. A shopmade crosscul
sled makes the operation easier and safer (right),

FINE

withoul causing stresses on the frame. To deermine
the width of the panel, measure the distance berween

the tenon shoulders on the rails, and add Y in.

Rabbet the panel—In order for the panel 1o floar
freely in the grooves on the frame, yow'll need to oot
rabbets—'4 in. deep by ¥s in, wide—on the back
sides of all four panel edges. Before cutting the rab-
bets, be sure w install a zero-clearance insert in the
saw table.

Raise the blade o Y4 in. and ke a few ural cuts on
test stock milled to the thickness of the panel. The test
cut should fit easily, but not sloppily, into the grooves
on the frame. Once youre happy with the fit, set the
rip fence “is in. from the outside edge of the blade
teeth, then ke passes on all four edges 1o establish
the shoulder of the rabbets.

Mext, attach a high fence to vour tahlesaw’s rip fence.
Include a featherboard elevated an inch or two above
the table to prevent it from pinching the offour against
the blade. That's imporiant, because it the offou gets
pinched, the blade could shoot it back at you at the
speed of sound. Now, raise the blade 1o %s in_ and set
the high fence 1o make a '4-in.-deep cul. Holding the
panel on edge, take a pase over each edge.

WOODWODREKILNG

AL this point in the door construction, | prefer o

final-sand the panel and apply the finish. That way
I can be sure that the entire rabbet around the edge
of the panel gets properdy findshed. IF T finished the
panel after assembly, the unfinished rabhet would be
visible when the panel shrinks in width, The frame is
finished later.

Glue up the door

Once the panel i cut 1o size and rabbeted, an impor
tant step is o dey-fiv all the pars before vou reach
fior the glue boile, A dry-fit allows vou o make sure
everything goes together without problems. Its also
2 good way to find out if everything you need—gloe,
glue brush, clamps and clamp pads—is within casy
reach.

When working through the dry-fit, it's not uncom
mmon o find a joint o tovo that fic o tghtly, A linde
work with 2 plane or bench chisel proves a good
onic here,

Lay out all the door parts on your bench with
the: door face down. Set two pipe clamps (or bar
clampsi flat on the bench, then assemble the door
on top of the clamps. Stan by sliding the rabbets on
the panel into the grooves on the stles, then shide

Fhez, lefn: Kelly 1 THintaom
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Cut the rabbet. With the blade at the proper height, and
the rip fence the correct distance from the blade, Teague
makes the shoulder cut adjacent to all four edges of the
panel (abave). With a fal, wood, auxillary fence and a
raised featherboard helping to support the panel on its
edge, each rabbel is completed by making a single pass
over the tablesaw blade (right).

the rails in place from the ends. Double-check o
see that the panel seats itself fully into the grooves
o the rails.

Center the clamps on the jpint across the rails, tght
en it part way, then add two clamps on wp of the
door, centered on the joint across the stiles, Before
procesding to glue-up, tighten down the clamps o be
sure that the bridle joints close ap completely,

With the dry-fit done, use a glue brush w apply a
thin laver of glue o the wnons and the mortises of
each joint. Add just a drop of glue at the center of the
grooves on the rails—this will secure the center of the
panel, but still allow the edges o move with seasonal
changes in humidity,

Once the glue is spread, follow the same assembly
process you did during dry-fitting. Because the back
of the panel is facing up, vou can make small adjust-
ments (o the location of the panel. Aim for a panel that
is centered on the frame. T ofien insent a few nickels
hetween the stiles and the rabbet shoulder on the
pangl o make sure the panel is square and centered
in the frame,

Cince the four clamps are in place, check to see that
the door is square by measuring across both diagonals:
that measurement should be equal. The last step of
glue-up i= o add a short clamp w each breidle joint o
ensure a good hond between the faces of the mortises
and tenons. Be sure 0 use clamping blocks made of
laminate or covered in waxed paper so the glue wont
stick ey them, (]
Matthew Teague is a former managing editar of Fine
Woodworking and one of the suthors of Weodworking 101,
published by The Tsunton Press (tauntan.com) in 2012,

Add clamps. A couple of palrs of bar clamps hold the joints tightly while the glue

dries, Once clamped, make sure the frame Is square by measuring diagonally across

the twa palrs af cornars.
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PROJECT

Organizer

v stndents alwavs find it more satisfying o perfect their
joinery by creating a piece of furnitore, rather than by

adding to the kindling in the scrap bin, The dado and
the rabbet are fundamental woodworking joings found in all kinds
of furniture, from bookcases (o highboys, Building this organizer,
which can be hung on a wall or stood on a table, allows you w
praciice these joints while creating a useful piece of furniture.
This |'!|iq_'1_'|._" r-l.:';_'ll,'l,lfl.::\ <_|.:_1|.|||<_'h I,||3I, [ Ay l;||l: 1.".-'id|,|| ||r' I,'|||.[' :‘\i{_ll.:':\ (83
support the shelves, and stopped dadoes in the upper shelf and
the underside of the top o receive the panitions, Rabbets in the
cahinet include those at the twop of cach side piece and pantition,
as well as in the drawer construction. Both joints provide accurate

SIMPLE BUT USEFUL JOINTS

Practice cutting
dadoes and rabbets
while building a
useful cabinet

BEY MARIO RODRIGUEZ

alignment of the parts, load-bearing capability, and increased glue
surface, They can be cut accurately on the tablesaw, with or with-
out a dado ser, and with a router using various fences and jigs.
The drawers have a false front that is screwed o the drawer box.

Materials are inexpensive and easy to find

I chose red oalk as the primary wood for this project and pine for
the drawer hoxes and the back slats, TF you can find 11-in.-wide
oak boards, vou will be spared the step of gluing up panels, bug
glug-up is not a big procedure for 2 project this size, The pak
fiar the partitions needs to be thicknessed w %2 in., and most of
the pine needs w be 3 in. thick; this is best done with a planer,

DADOES

The dado. a
square, flat |
bottamed recess
cut across the
graln of ang
board to recelive
the end of
anather, can run
tha full width of
the board or stop
short of one or
both edges.

Full-width dado

a8 FINE

WOODDWOREKI NG

Slopped dado

RABBETS ;’?
o

The rabbat e %
s an open _,-"""f

sided recess
cut along the
edge ar end
of a board
to receive

the edge of

another. 1

Rabbat

Plenpas: Mark Schidield



MALL STORAGE CASE ASSEMEBLES EASILY
Fin. _ 4in.

Stopped dado, % in, Fed oak is the primary wood for this project because
daep by % in. wide it I handsome, hard wearing, and not difficult to work.

by 9% in. long Pine was used in areas that aren't easily seen, like
the drawer boxes and the back slats. Both woods are
Stopped dads, readily avallable at home centers at 8 moderate price.

% in. dasp by % in.

wide by © in. long Look for oak boards that are quartersawn (growth rings

perpendicular to the face of the board) for a sleek, high-
UNDERSIDE guality appearance.

OF CASE TOP

Casze side, % in,
thick by 10 in. wide
by 15% in. long

Groove, % in,

deep by %4 in.
Back slat, wide, insetl % in
% in. thick from edgs

Partition, 4 in,
thick by 8% in. high pada,
by 8% in. wida i in, deep
by % in.
Stopped dade.  wide
e in. deep
by %4 in. wide by
A in. long

Drawer bottom,
AAein,-thick plywood

Drawar

b Facing
dividar plece
Drawer guide,
}iﬂlﬂﬂl 1:;?: mrﬂlﬂh‘ﬂﬁ- % in. thick Drawer sidas, % in. thick " S
.  in. 344 in. wid Rin. | rawer front. % In. False d front,
wide by 17 in. long R pUSS e S R O by 3% in. wide Nt e
by B% in. long
I= 10% in, I
1T =
3% in.
15% in,
15 in.
3% in,
1% in.
T L L

o
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CUT FULL-LENGTH DADOES
AND RABBETS ON THE TABLESAW

TWO TYPES OF DADO BLADES ARE AVAILABLE

The outside cutters of a
stackahle set of blades
(above) are placed on the
arbor first and last, with
chipper blades between
them. The width of the cut is
fine-tuned by placing meta
or paper shims between the
blades. Adjustable blades
{Fght}), also called wobble
blades, can be adjusted to

width by rotating a dial on the

side of the blade.

rather than trying to resaw thicker stock. You will need about
18 fi. of B-in_-wide oak boards, and 12 fi. of 4-in.-wide pine, which
includes an extra 200 o be on the safe side.

Dadoes and rabbets can be cut on the tablesaw

Most of the dadoes and rabbers for this project can be cut on
the tablesaw using a set of dado blades. There are twvo types of
dado blades (see photos, abowve k stackable blades, which have
iwo oulside blades o cut the sides of the joint and multiple
chipper blades o remove the waste in the middle, and adjust-
able blades, also known as wobble blades. T prefer the sack
able set because it makes a cleaner cut. Mount the two ourside
hlades and sufficient chippers to make a cur just under 34 in,
wide. Using a picce of surplus oak as a gauge, fine-tune the width
by adding or removing shims between the blades, Also, install
a tablesaw throat inser that has an opening wide enough 1o
accept the dado ser.

Each side piece gets a pair of dadoes for the shelves, and the
op and bottom shelves receive one narrow dado each for the
drawer divider, Dadoes shallower than 4 in. can be cul in one
pass, bt feed the workpiece slowly o achieve a clean cut and
avoid straining the motor, Use the rip fence to guide the location
of each dado, making the same cut on both side picces hefore
adjusting the fence for the next dado. Apply firm downward pres
stire on the workpiece o ensure that the depth of each dado is
consistent throughout its length,

10 FINE WOODWORKING

Cutting a dade. The depth
of the dado should equal
aboul a third of the wood's
thickness, Apply constant
pressure both againgt the
fence and dowhnward fo
engire that the cut depth
i5 consisten! across the
piece., With narrow work-
pieces, use a miter gauge
for guidance and support,

Cutting a rabbet. After
cutting the dadoes for the
shelves, flip the board and
cut the rabbet on the top
of each side, creating a
narrow fangue that will en-
ter the top, To aveld dam-
age to the rip fence, clamp
an a sacriflelal plywaod
fence,

Tahlesaw
fence

Cado
blades

Workplece

Sacrificial
fance

||| Dado  work
i blades piace




A QUICK DRAWER JOINT MADE
WITH DADOES AND RABBETS

The front, back, and sides of the drawer boxes are connected by
dado and rabbet joints cut on the

tablesaw a false fronts are

mounted with screws after the embled.

~———— Drawer-box front

Rabbet,
—~ ¥ in. deop

i Dada, %e in
by 4 in. wida deep by % in.
7 wida

Drawer side

o [
/ Groove for

drawar ballom,
Yo in. by M in.

\

False drawer fromt

Even though the cut for the rabbets on the wop of each side picce
is ¥ in. square, there is no need o reset the width of the dado set.
Instead, clamp a picce of 3-in-thick plywood or medium-density
fiberboard (MDF) 10 the rip fence, locate the fence for the cur, and
graclually raise the blade so that it eats into this sacrificial fence,

The final cus with the dado blade are Va-in-deep by 3s-in.-
wide rabbets on both sides of each end of the three partitions,
and Fi-in.-deep by Y-in-wide rabbets on ovedapping sides of the
ping back slats. Known as a shaplap joint, this overap allows the
boards to move seasonally without creating a gap between them,

Stopped dadoes are best cut with a router
(in this project, the partitions are secured in .‘|I:I1|‘.l|‘.ll.'l:| dadoes in
the upper shelf and the twop.

The stopped dadoes must be cat in identical positions on the
top shelf and the underside of the wop piece. To achieve this, [ use
a rub collar (also called a wemplate guider in conjunction with a
template. The collar has a wbelike piece of metal that surrounds
the router bit and guides it by means of a template placed on the
workpicce, When laying out the job and making the router tem-
plate, the difference between the outer diameter of the rub collar
lin this case s in.) and the router bit O4 oo must be @aken inio
account. Blocks of wood glued to the underside of the

www. finewoodworking.com

Cut dadoes in the drawer sides. The positlons of the dadoes on
the drawer sldes are determined by the thickness of the frant and
rear drawer pleces.

Rabbet the front and

rear pleces in two steps.
Using a commarcial tanon
Jig to support the workpiace
{abova), make a vartical cut
an the ends of each drawer
box front and back. With the
piece flat on the table (left),
make the second cut, leaving
a tongua that will connact
with the side piecas.

vWid TECHNIgQUES 101
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ROUTING DADOES

USE A TEMPLATE FOR MATCHING DADOES

The partitlons are secured in stopped dadoges in the upper shelf

and the underside of the top. Because the cuts must be in
matching poasitlons. use a rub collar (alsa called a template

Euide) in conjunction with a template. Make the

template out of a piece of plywood and cut

guide slots and access hales for the router

bit and rub caollar.

Rub collar, ar
~ template guide

1%-in. access

Router bit

Plywood, % in. thick  hole to start
by 184 in. wide by routing |
Stop blocks 200 in. long
mounted on }

\\\7& (2 [ ] ||
I B - E e ]
B4 in.
| T |I1

!
f 4 5 !
; 4% . B4 im.
Eu.'dc 'E:|€.|1.E. Add -in.-wide spacer
Al _\wdu by Bblocks when routing the
10% in. long upper shelf dadoes.

Cut the template guilde. With a T-square guide clampead to
the edge of the plywood template, rout the slots for the tamplate
guide to ride in.

102 FINE WOODWORKING

dadoes for the partitions must be cut precisely and in ldentical posi-
tions on both the upper shelf and the top, It Is best te use a plywoad
template to gulde the router.

template act as stops 0o ensure accurate placement on bath pieces.

I also vse the router 1o cul Ys-in.-sguare stopped dadoes on the
sides for the back slats and on the underside of the op for the
sides, Because these cuts are near the edges of the workpiece,
a fence atached o the rower and guided by these edges works
well, You will need o stop the router just before the end of each
cut and sguare up the end with a chisel.

While the router i out, use it o cut the profile around all four
edges of the top. Although the piece shown has a cove on the un
derside of the front and sides of the wop plece, vou mayv prefer the
look of a chamfer. Regardless, use a bearing-guided bit running
along the edge of the workpiece, For a clean out with minimal
tearout or buming. make the cut in two stages, with the second
cut at the final depth removing only a small amount of wood.

Cut the drawer parts using the tablesaw
Because the drawers have false fronts and are Fied with guides,
it i% safe 10 make up the drawer boxes before the carcase is



s i e il 5

hase runs against the template, guiding the router bit.

assembded. The front, back, and sides of the boses are connected by
daclo and rabbet joints cut on the tablesaw: First cut two dadoes
on each side piece; the distance from the end is determined by
the thickness of the front and back pieces.

Now cut the rabbets on the ends of the drawer back and
sides. The rabbets ereate a tongue that connects with the dadoes
on the drawer sides, Because these cus are made with only
a thin section of wood in contact with the ablesaw, install a
zerp-clearance insert around the sawblade to prevent the work-
picce from getting wedged between the table and the blade,
Before assembling the boxes, cut grooves on the inside of the
front and sides.

www.finewoodworking.com
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The template guides the rooter. A rub collar (or tamplate guide) screwed to the routar

AN EDGE GUIDE 1S ANOTHER OPTION

LT =
After cutting the stopped dadoes for the
partitions, add ah adjustable fence fo the
router and cut the stopped dadoes at both
ends of the fop fo receive the sides,

Rauter

Straight bit Edge guide

The drawer divider simply is a 3-in-thick picce of pine that is
joined w the o shelves with W-in, dadoes, These can be out
on the tablesaw with 1wo passes over a conventional blade. To
avoid having end grain exposed on the front of the cabiner, use
a tongue-and-groove joint 10 aach a thin facing piece of oak.

Assemble the carcase and fit the drawers

You will find the assembly of this project much easier on a pair
of sawhorses, because the gap between the horses allows more
room for clamping. Glue the shelves o the cabinel sides and
slide in the drawer divider from the front. When these joints
are diy, slide in the back slats, glue in the three partitions, and
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then glue on the top. Screw the center of each back slat to the

sides. Mill some rabbeted drawer guides from pine and set them
in place with glue. The rabbet along the botiom of each guide
and the fact that they arve installed 1%z in. short of the back allow
them o be rimmed in place with a block plane.

Once you have achieved a snug fit for each deawer box, mark
its location on the back of each false drawer front, Transfer the
location of the holes on the drawer box and drill pilot holes in
the false frong to avoid spliting the wood with the screws,

The last pieces to add are a valance that is set just in from the
front edges of the sides and glued o the lower shelf, and 4 two-
part French cleat if vou are going to hang the organizer on a wall.
104 fFinE
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CONSTRUCT THE CASE
AND FIT THE DRAWERS

Assembile the plece. Bagin by gluing the sides to the two
shalvas. Apply soma glue to the grooves and slide in the
drawer divider from the front. Then slide in the back slats
and glwe in the partitions. Thae last piece of the case to be at-
tachad is the top. Working on a pair of sawhorses gives you
more options for clamping positions.

Drawer guides have a rabbet and stop 1% in. from
the back slats. This allows the thickness to be trimmed
with & block plane aftar they have been installed.

Fit the drawer fronts. After cutting the false fronts to
size, mark the location of the drawer box on the back of
each, including the holes. To atfach the drawer front, drill
the holes in the drawer box shightly oversize to allow for
fing-tuning to the drawer apening.

Before assembly, sand the interior sections with 104-, 1540-, and
220-grit paper. With the picce assembled, plane all of the joines
flush and repeat the sanding sequence on the ouside. Wiping
the wood with denatured alcohol will reveal any glue that has
seueezed oul Sand these areas again with 220-grit paper.
Finish the wood with three coats of an oil-varnish mixiure,
such as Waterlox, sanding between the first two coats with
220-grit paper. When the finish has cured, b the cabinet with
MHM) steel wool, and wax and baff the wood for 2 smooth,
satin finish. O

Mario Rodnguez teaches woodworking at Philadelphia Furniture Workshop.



Support your

portable tablesaw

with this shop-built
movable stand

BEY MATTHEW TEAGUE

hether it's nsed for building cus-

tom furnimre, creating kitchen

cabinets, or doing work around
thee house, a rablesaw is the go-to station-
ary (ool in every shop I've visited. And
with pood reason: A ablesaw allows vou
e cut boards and sheet goods Cike ply
wood), o length o width, What's more,
the cuts are quick and straight, and if vou
rake a few minutes e ser P vour saw cor-
rectly, theyv're dead square. Outfitted with
the proper jigs and accessorics—most of
them easily made in the workshop—you
can also cut a wide variely of jpinery.

Cabinet saws are wonderful. But they're
not only expensive—=&1 100 and up—they
rake up a lor of shop space, Contractor's
saws are one step down in price, but Tve
never found them to be any better than a
good, and less pricey, benchiop model.
Portable benchiop rablesaws often ger a
bad rap. [n teach, many of them are as
powerful as contractoe-grade saws, and
when set up properly, they can do almost
all the same work vou'd expect from a
large cabinet-style saw.

The key to making a benchiop saw per-
form like its hefiier cousins is to secure the
gaw and increase the surface area of the
worktable, Building a good mobile base

Phncas: Manhesw Teague
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BUILD A VERSATILE WORK STATION

FOR A PORTABLE TAELESAW | 1;1_.
win.

This antire work station can be built from two sheats

of ¥-in-thick plywaod, with all the joints held together -

using #20 biscults. If you plan to bulld dust and 35 in

storage drawars (not shown), they can be made from
thinner sheet goods, but the extra weight adds stahility 2210n,

to the work station. The outfeed table is attached to I
the base with a long continuous hinge, allowing it to H—'ﬂ m
fold out of the way when not in use,

Hzgm in__,..i - 24 in. ;1|,H 2944 in.

Outfead tabla, % in. thick by
2044 in. wide by 2945 in. long fE ey

oy

Qutfeed support, 4 in. thick by
13 in. wide by 28% in. long

#20 Blscult

Side brace, 3% in. thick by
10% in. wide by 10 in. long

Top, % in. thick
by 259% in. wide
by 24 in. long

Llppﬂ:lhm.ne
siop, 44 in. thick
by 434 in. wide
by 27 in. long

Side, ¥ im. thick
by 164 in. wide
by 24 in. long

; Continuaus hinge,
T 1% in. wida by
24 in. lang

Brace, 44 in, thick by
8 in. wide by 254 in. long

Lowar brace stop,
¥ in, thick by
440N, wide

- by 27 in. long

| i e ;
™ o — —L"‘/

Diwidir, % in. thick
by B4 in. wide by —
234 in. long

Back, % in. thick
— by 184 in. wide
by 28 in. long

-:.;h-_ca'-' Shelf, % in. thick
i e — by 28 in. wide by
2334 in. long

i

i
_,?_;_#9‘-::“ .--"".H..
) o} ;—“’f Fixed casters, 3v-n.
Eaunt e tHerie whaels (heavy-dutly with

——— rubbar whesals, total
g&-:.lgifl‘?u:]g wide by haight 44 in.}

Swivaling casters that lock. 3%-in.
wheels (heawvy-duty casters with
rubber wheels and foot brake)

1“61 FINE WOODWOREKI NG Dinvings: Chock Lockhan



BISCUITS MAKE
CONSTRUCTION SIMPLE

Biscuilt the sides and back. To add biscuits,
secure the work, align the centerling on the
workpiece with the centerline on the biscuit

Joiner, and plunge fo make the cuf [above),
Test-fit all the joinery before glee-up (right).

F

for vour benchiop saw not only provides a
more stable work surface, it also increases
the capacity of the saw to handle large
workpicces—you can't rip long boards or
sheel goods unless you have proper oul-
feed support.

A place for sawdust and accessories

Basile solely from 34-in.-thick plvevood, this
base offers plenty of stability and a wide
enough foorprint (o keep it from tpping as
yvou work. I also provides outfeed support
that allows you o mg long boards or sheet
goods, A pair of opuonal storage drawers
(not shownt near the Hoor allows vou o
store all the wols you'll want to keep close
at hand—wrenches, miter gauges, auxiliary

Add dust
collection

Depending on your saw, you
might have to tweak the design
of the dust collection. If it has
a dust chute—like the one
seen here—cut an access hole
through the outfeed support
and attach your vacuum hose to
the saw. If not, make a cutout
in the top to allow dust to fall
into the dust drawer.

fences, and zero-clearance inseris, Just be-
neath the saw, T added a dust drawer (not
showend o catch the bulk of the mess made
from cutting. When the drawer is full, or
it's time 1o clean the shop, you can easily
remove the drawer and dump the wasie
in the trash. For the cleanest work space.
yvou can aitach a shop vacuum o the base

The hest part aboan this work station is
that it takes up lile space—irs under 30 in.
wide, With the braces removed, the ow-
feed table folds out of the way when not
in use, making it just over 24 in. deep.
Ivs outfivted with heavy-duty locking cast
ers underneath, so you can move it to the
1'|1'i{||j|1_' ur' l]ll._' ?\]Illl'l wlu.-n ﬂL'L'dd_'d.. 1'-".'1&'11

vou're finished, simply fold down the ooi-

feed support and store the whole work
station against the wall
Building this work station is easy, and

teaches you a woodworking basic—how
o build a bosx. The same methods can be
used for building cabinets, bookcases, even
sidehoards and chess of drawers, The ba
sic box can be buili in just a few hours,
Al that point, you can set up the saw and
hegin using it Outfeed suppon, as well as
the storage and dust drawers, can be added
at any time. That said, both the drawers and
the outfeed support make this unil more
stable and versatile, so I'd suggest building
evervthing in one fell swoop.

The work station and drawers are puot
together using biscuits, which T prefer be-
cause they make it a lot easier to manage
all the parts, but screws and butt joints
wolld do the same job. This unit is sized
for one of the largest of the benchiop saws
on the market, so it should handle what
ever model you choose, Stll, you'll want
o measure vour saw and size the base
accordingly. Be sure to have the casters in
hand before you begin building, 1F your
casters are slightly taller or shorter than
those seen here, adjust the height of the
base o thar your work surface is between
A5 in. and 3G an. wall. O

Matthew Teague s a former managding editor
of Fine Woodworking. This article iz excerpted
from his book, Getting Started in Your Shop,
published by The Taunton Press (taunton.com)
in November 2005,
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PROJECT

Shaker Stoo

Learn fundamental hand-tool skills while building a classic

BEY CHRISTIAN BECKSVOORT

he Shakers designed and built a great variety of useful

stoods and benches. Most had through-monise-and-tenon

joints 0 prevent racking and belp support the wp, Some

had central stretchers and a few had industrial metal-strap braces.
My favorite, for both looks and strength, adds Four dovetailed
corner braces o the through-tenons. This stuedy, versatile design
can be sized for use as a foolstool, a bench, or even as a side table.
Maybe the best part is that it can be made vsing hand tools only,
I make this bench from #-in.-thick white pine, with contrasting
cherry or walnut wedges wo help fasten the through-tenons, Tl
show you how o build it using hand ols, but I'd suggest using
a juinter and planer to Aatten the stock and mill it oo thickness (or
yvou can star with stock that is premilled at the lnmberyard). To
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save time and increase accuracy, vou might also use a tablesaw to
cut parts (o length and width, If vou do mill the stock by hand, be
sure i work both faces to make the parts a consistent thickness,

Through-tenons attach the legs

Start by making the legs. Each one has a pair of tenons at the op
and a decorative arch sawn at the bottom. First use a compass (o
lav out the arch, which is about 2 in. high at its peak, and starts
about 14 in. from each edge, Cut out the waste with a coping
saw and smooth the surface with a file and sandpaper, Gluing or
stapling a strip of sandpaper i the waste piece and sliding it back
and forth works well to fair the shape and smooth the surface.
Onee the arch is done, wirn w the tenons. To lay them oo, use

Fhon, this pege, and drawings: Kelly | Dunan




Make the legs first

- = ;
Then mark the width. Measure In from each
edde to mark the width of each tenan, Use a
square to carry the layout lnes from each mark
across the fop edge and down to the basaline,

Arched eutout creates two feet. Stay close
to the layout line with the coping saw, then
fair the curve with sandpaper attached to the
curved offcut.

Scribe the tenon length. Set a8 marking gauge
to the thickness of the top and use If to create
& baseling for the tenons on both faces and

ands of @ach leg.

Saw the Chisel in
tenons. Use between. Usa

a dovaetail saw a coping saw

to cut all four to remove the
marks down waste batwean
to the scribe the two tenons,
lina before then pare to the
cutting the and scribe linas with
shoulders as a wide chisael,
shown.

22 im

SIDE VIEW

/ ; =

Phisis, excepi where miotesd Steve Soont

“Top, 7ain. thick

a bench-size version,
#a to Fine'Woodwarking
JoomfPlanStone.

—~

Dado, _—
l'| ain. deep
Braces, Y4 in. thick by
1'£ in. widae by 8 4 in. long
| Lag, % in | b
; thick -, N i
\ 3 To purchase expanded T — 3 in
F;—'\. % plans and a complete sl
X @: 1 cullst far this stoal and
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Mortise th_e top

-EL

SHALLOW DADOES FIRST
T

Scribe the edges.
Mark the dado's
outar wall using a
gauge sat to 17 in.
(right). Align tha
leg s face with

this line and mark
along the opposite
face for the innar
wall (far right).
Mark the top this
way, too, to start
the mortise layout.

Excavate the
edges. First, use
@ marking knife to
deépén the Scribe
lines on the bot-
foim Side of the
fop to about 4 in,
(right}. Than make
a series of anglad
cuts with a chisal
(far right) to reveal
the vertical wall
created by the
knifa.

Clean between.
Angle the chisal,
bevel down, o
plow out the
remaining waste
and fatten the
dada’s bottom. A
router plane also
works well for this
fask,
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DADOES
- Y

a0 L

Lay out the ends.
Lay the leg flat on
the top face, with
the adgas of tha
two pleces flush
and the tanons
resting batwean
tha linas you
scribed earlier.
Usa a pancil to
mark the ends

of each mortise
(top). To mark the
maortises on the
bottom face. place
the temon ends in
the dado and use
a squara to align
tha two pieces
(bottom ).

a marking gauge to scribe the thickness of the top on both faces
(hecanse the tenons will sit in a dado, they will protrode from the
o 50 vou can plane them flush later k. Then mark the tenon width
on the op and both sides of each leg—at 1 in. and 3% in. from
both sides. Cur the tenons and remove the wasie as shown on p.
10, To keep track of the parts, mark the legs for their orientaton
in the finished |‘|i<_'{|_': |'ighl I'-'?!- |'ighl side, lefi IL',&'. lett sicde
Because the wide pine legs might cup, T seat them in a shallow
dado in the tops underside. You can use the legs themselves to
help lay out the dadoes and the morises. Use a marking gauge
o scribe a line 114 in. from each end above and below the wop.
Mow place the leg on this line and knife along its edge w finish
marking out the dado. Deepen the seribe lines on the underside
0 about ¥ in. using a sharp knife. Nexi, chisel out the bulk of the
waste, You can flatten the bottom and get the dado to a consistent
depth with careful chisel work, but a router plane is guicker.
MNext, use a pencil to mark the enon locations on the wop and
bBottom face of the op. 1 lay the leg flat on the (op so the wnons
are directly over the scribe marks. Make sure that each piece is
oriented correctly, and that the edges of the top and legs are Aush,

www. finewoodworking.com

L ; . N Gt
Chop fram both sides. Start from the underside, removing about half
the waste, Then, to prevent blowout, flip the board and finish the mortise
from the tap. Check the walls with a stralghtedge, and test-fit the tenans,

e i

Mark the tenon Iocations berween the scribe marks, then fip the
o and stand the wenons in the dado (o mark their outlines.

When cutting the mortises, starl by chopping vertically, setting
the chisels back flat against the dado wall as vou chop along the
length, Next, set your chisel in the middle of the waste area and,
with the bevel down, make a seres of angled cus wward each
seribe line o detine the long monise walls, To prevent blowoui
on the opposite side, chisel haltway through, then flip the piece
and finish the work from the other side, Again, define the mortise
walls first, being careful o stay within the seribe lines, When I'm
done, | use a small sguare or the edge of a chisel o check for
high points on the mortse walls, These should be pared down,
Orient the legs and dey-fit them. Look for a snug fit that holds
against gravity but doesn't require bruie Force 1o seat

Corner braces add strength

Each cormer brace s mortised into the leg and wop, and notched
oy prevent racking even under heavy loads, With a doverail saw,
cut the brace stock (o length with opposing 43° ends. Leave each

about Y in. longer than fimished length, so the ends can be
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Make and fit the braces

Each brace gefs
two notches.
Miter the ends,
then clamp the
piece at an angla
to cut a right-
angle notch at
each end. Cut
each notch /- in,
deeper than the
thicknass of tha
mating piacae.

Mark the brace
lacatlans. Dry-
it the stool and
reast each brace

In place, flush
with the inside
edges of the as-
sembly, to mark
out far the mating
notches, Carry tha
marks onto the
faces of the plec-
&5 ghd then use &
marking gaugs to
scribe & baseline
for each notch.
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planed flush afier assembly, On the shon edge of each piece, lay
out a pair of 90° notches whose depth is 242 in, greater than the
thickness of the leg and top stock so the ends will stand prowd
for tnmming. Cut out the notches as close w0 the lines as possible.
I start the eut at the comer with a knife o give the saw some
purchase. Afterward, pare with a sharp chisel. Each biace will Fi
perfectly in only one corner and i only one direction, so label
each brace and its corresponding cormer,

The next step is o mark and cut the nowches that will house
cach brace, Reassemble the stool, Position a brace on one of
the corners so that the horizontal oot at its wop is flush with the
underside of the stools top, and the vertical cur at the botom of
the brace s flush with the inside edge of the leg. Mark the loca-
tion of the brace at the edge of the 1op and edge of the leg. Then
use & square and pencil to carry the layout lines onto both faces
of the wp and leg, Set a marking gauge o the thickness of the
braces and scribe the depth of the noch between the pencil lings,

Lise a dovetail saw o oot shightly inside the pencil lines down o
the scribed depth mark. Disassemble the stool and use a coping
saw 1o clear the waste berween the sawkerfs, then pare to the lay
out lines, Dry-fit, adjust. and repeat with the other three comers.

Glue-up is simple
Hand-zand the underside of the top and the inner faces of the legs
to remove any blemishes, dict, or pencil marks, Saw a pair of full-
depth kerfs abour 4% in. from the end of cach wenon w accept the
wedges. Now plue the legs into the top and the comer braces into
their notches, Clamp as needed. While the clamps are on but the
gl is sl wet, glue and pound the hardwood wedges into place.
Omnoe the glue is dry, the protruding tenons, wedges, and braces
can be smonthed with a block plane. sand all the edges, round-
ing the corners of the wp slightly. Hand-sand the entire surface
it desired, and wipe on the finish of your choice, O

Christian Becksvoort builds custom furniture in New Gloucester, Maine.

Cut the notehes. Saw down each pencil line to the baseline
{left), and then remave the waste with a coping saw. Pare
away any high spots with the chisel {above), test-fitting the
brace as you go for a fully seated and snug fit.

Phuses, Facing page (henmsmn befts Michael Pekswich



Assembly and cleanup

: o R
Glue-up is easy. After sawing wedge kerfs In the tops of
the tenons, apply glue to the tenons and bring the seat and ‘
legs togethar, Apply glue to the natches and seal the braces,
tapping them home If needed.

Scaling up

b

—

Wedges ensure snug tepons. Cut the wedges from “-ln-thick hardwood about § In.
long. Use a chisel to taper them from O at the bottem to full thleknass 4 n. up. Cut off
1 In. and repeal three more times. Apply glue to both sldes of the wedge and tap It info

the kerf with a hammer. Trim with a saw when the glue dries,

The stool deslgn k= solld and functional In a
varety of slzes. Becksvoort makes a bench
version that is 11 in. deep by 40 in. wide by

18 in. tall. When building to larger scale, sketch
the design until the overhang and foot arches

please the eye. Fine Woodworking art director _ L] [
Michael Pekovich built the piece shown above L J .,_-7-, i

ey FrE S

{which has an overhang of 2% in., 4%4-in.-high L  d Plane everything flush, The tepons will protude
arches, and a bracket length of 11% in.) in white - B ¥ In. or 30 and the braces & bit less. Use a biock

S plane ta level them (left) and to bring the edges
oak as an entryway seat. K 2

= . Z flush, too {abave).
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methods of work

A A A A A

Middle fence is installad

h | .
Baza of slad, sguare to the sawblade

24 in. wide _
by 32 in. long

Sled stock,
Yelnthick MDF

EDITED AND DRAWMN BY JIM RICHEY

Extra weight at the
back end keaps
the slad fram
tipping at the and

\nr the cut.

T

Blade is buriad
within the block of
MDF at the end of
the cut,

/|
L

A safer crosscut sled

onee 5w a beginner in our shop using a

culedf sled o crosscur a heavy workpiece.

As he neared the end of the cur, with the far

edge of the sled hanging over the back of the

saw lable, the sled reared up on him. Luckily,

someone else was nearby and kept him from
Hopping the sled back onto the table and into a
spinning blade. After thar, the first thing we did was
iy build an outfeed table for that saw. T also decided
iy make a new, safer crosscut sled, as shown in the
drawings above.

T made the new sled of 34-in.-thick medium
density fiberboard (MDF) because its an
inexpensive, reasonably hard, and very stable
material. T milled some scraps of handwood lumber
fior the runners and cut a2 24-in. by 32-in. piece of
MIF for the base of the sliding jig. I laminated oo
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e, ' it _,_‘_[

Hardwood runners ride in
milar-gauge slots,

pieces of MDF for the front and back fences and
three pieces for the middle fence.

I secured the runners with glue and screws
because T didn’t want o risk any possibilicy of them
coming loose while sawing, After installing the
ranners, T sealed and lubeicaved them with several
coats of paste wax.

Betore attaching the fences, Tout a shallow kerf
intoy the base of the sled o give me a reference
edge o which [ could sguare them. Last, 1 added
a block of MDF (three pieces thick? o fit between
the middle and back fences, That block makes it
almost impossible wo cut your fingers at the end of a
crosscut operation because the blade is completely
buried within the MDFE

—J0E SANTAPAW, Yardley, Pa.



Bench clamping with hand screws—two methods

Heres 2 make-do vise 1 set up until 1 have the time (o buoild a
proper woodworkers bench with a built-in vise (see Method 1,
helow ). Simply clamp one hand screw o the comer of a sturdy
table with another hand screw, The bigger the hand screws,

the better, This temporary arrangement produces a more than
satisfactory substitute bench vise, For a more permanent solution,
you eould secure the hand screw direcily o

the mbletop with a lag screw. Recently 1 used

this setup (0 suppont doors while [ planed

them 1o final dimensions,

=JONATHAN PERCY, Newport, R.l.

METHOD 1

The workbench | am building doesn’t have a vise. As an
interim solution, T use two large hand screws. T lay the clamg
horizonally on the bench to hold the work, Then T clamp the
first clamp 1o the bench lip with the second clamp (see Method
2, below ), This arrangement has the advantages of being cheap,
movable, strong, and versatile,

—THOMAS GRACE, Binghamton, N.Y.

METHOD 2

Heok-and-loop
fastener

Taming unruly power cords

Most portable power wools, such as drills, saws,
and rowters, have no provisions for holding the
power cord in place during storage. Try this.

Wrap a strip of hook-and-loop Fastener (like
Velorod, with a self-adhesive backing, around the
cord about 2 in. or 3 in. from the plug end. Then
wrap the cord around the wol © determine where the siip will
come in contact with the wal body and adhere the mating half
of the st an that locaton., Now vou can wrap the cord around
the ool and press the hook-and-loop strips ogether (o fasten
the cord, No knots, loops, or unraveling cords get in the way
when you need w store or transpon the ool

—LEGMARD FELDBERG, Chestnut Ridge, N.Y.

Improved router-chuck wrench

That cheap chuck wrench that comes with your router is an
awkward knuckle-banger o use. A low-cost, low-tech remedy o
this problem is o clamp the jaw end of the wrench in your vise and
brendd the handle abour 157, This should angle the wrench just
abourt right 1o reach in theough the opening in the router base.
=FRED TABSHEY, Dmaha, Meb,

Bend handle 15° ar so0.

Bend in wrench
handle allows easy
access to chuck,
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methods of work ......

Jig for cross-grain routing

The concept is simple, but this jig is
indispensable for routing dadoes in carcase
sides, especially when several dadoes arve 1o be
made i one board. Once the jig is clamped
together, you can slide it guickly into position
for the next cut,

Adjust for slip
fit on router
base and slde
ol Jig,

Make up two L-shaped pieces with
-in_-wide plywood strips. Cut the shorter
pieces of the L 16 in. 1o 18 in. long (router
base plus 8 i to 10 0.0 and the longer pieces
20 in. 1o 30 in. long (widest carcase plus
& in.), Face-glue and screw the pieces
together, taking care 1o maintain a 90° angle.

Tor use, place one of the L-shaped pans
on the front edge of the board 1o be roued
and one on the back edge so that the two
L's forim a woven rectangle. Adjust both
directions o give a slip Bt against the router
hase and against the sides of the board, Then
clamp the intersections of the two L's, Pencil
an index mark on both sides of the jig w
simplify lining up for a cut, Clamp the jig o
the board before routing the dado.

—ROGER DEATHERAGE. Houston, Texas Clamp JIg parts together
and clamp Jig ta
workpioce.

Workpiece

To protect my hands around
the shop, | use inexpensive
latex examination gloves,
available by the box from
whalesale supply stores (such
as Sam’s Club). The tight-
fitting gloves are sensitive
enough to use when operating

Mk f
taiu’e Irsgs-n machinery but strong enough

to protect from splinters when
HE handling rough lumber. They
are surprisingly durable. As

I use a simple compass-based
marking method @ odent table
legs. The system shows the

b k F a bonus, the gloves leave
position of cich leg relatve o J my handa in dramatically
thie other, as well as the ourside il Improved conditin at the
corner of each leg. It helps me = _1I| A’ B ER: i, teducing the

need for moisturizers and

rehabilitation.

] —~LAWREMCE A. SALIBRA 11,
Gates Mills, Ohia

keep the pieces oviented correctly [I il
|

A A S |
and avodd cutting a mortise in the I|
wrong sice, |_. \l

|

—KIREY SMIVELY =

k 3 1
Harbor Springs, Mich. \\_J
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Aluminum channel, & . long

Rip crooked board with
concave edge toward fence.

Extension fence helps
straighten crooked stock

T put off building one of thowe carriage
fixtures for straightening crooked-
edged boards on the tablesaw for
several years, The fixtures reguine

expensive hold-down clamps, and

they reduce the possible depth of cut
by holding the workpiece off the saw
table. The real problem was that the
length of the regular rip fence & (oo
shont,

Then I noticed an 8-fi.-long piece
of aluminum channel leaning in the
corner of my shop, T clamped the
channel o the np fence o produace an
auxiliary fence that would guide faicly
long stock ina straight line, To wse the

auxiliary fence, T just put the concave
side of the hoard against the long
fence and push it through, Te works,

Sanding solid-wood edging
on plywood

Sanding block

Pencil lings

Edging

When applving solid-wood edging 1o plywood, T out the edging
2 little wider than the thickness of the plywood, Once the edging
has been applied, it sits slightly proud on both sides of the
plywond. That allows me w sand the edging perfectly fush.

When sanding, however, its easy 1o inadvertently out through
the thin plywood veneer. To avoid the problem, 1 scribble
pencil lines across the edging and veneer. Then, while sanding,
I watch the pencil lines, When the lines on the veneer side
hegin o disappear, I know the edging is flush. Any sanding
heyvond that point is done very cauiiously,

—ERIC L. MYMNTER, Remsen, M.¥.

l::hanﬂel_x"yT

—WILLIAM MONDT, San Diega, Calif.

‘f\; Rip fance

Determining grain direction for handplaning

When handplaning boards, it is sometimes hard 1o know which
direction (o choose (o avoid tearing out the wood. Checking the
grain on the side of the board is 2 help, but that does not always
tell the whole sy, Here 15 another method that works well.

Look at the end grain of the board. With flatsawn lumber you
get one of two panerns; hills or vallevs, Then look at the surface
of the wood (o see where the grain forms rounded poings
tealled cathedralsi, IF the end grain is a hill, plane inw the
paoinis, If the end grain is 2 valley, plane away from the poinis.

To help me remember, 1 think of an imaginary battle where a
band of warriors charges up the hill and into the points of teir
enemy. The warriors retreal and run back into the valley with
the enemy's points at their backs.

=BILLY KING, Mdhams, Va,

Piane into paints.

Mane away
from points.
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finish line

A A A A A

A starting kit for finishing

EY MARK SCHOFIELD

any woodworkers lavish atention on their
woodworking wools bt don't give much
thought e their finishing supplies. With that
in mind, T asked four finishing experts—
professional finishers Jeff Jewit, Peter Gedrys
and Teri Masaschi, and consulting editor Chris
Minick—what they recommend as 2 basic finishing kit.

Start with surface preparation
There was unanimous recommenda
tion o buy 2 random-orbit sander,
either a 5-in. or 6-in. model, What-
ever model you pick, make sure it
has an option for dust collection.
You'll also need a supply of
= disks with grits of L,
ot 120, 150, 180, and 224,
You may be empred 1o
purchase a sander that
ACCEpPLs pressure-sensitive
adhesive (PSAP disks be-
cause they are cheaper than

You'll need a 5-in. or 6-in. random-
orbit sander with some form of
dust collection. Go with a hook-

It and-loop attachmant system.

hook-and-loop disks. Don'e:
is a false economy for most
amareurs, hecanse the disks
usually can't be reused once removed from the pad. Unless you
are sanding huge projects, you will find yourself moving up to
the next grit with half the life stll left on the disk you just used.

Hand-sanding is inevitable—~ot only will vou need 1o hand-
sand small areas and molding, but you'll have o hand-sand
between coats of finish, A cork or felt block helps you maintain
a flat surface while sanding, and it saves your fingers. An alier
native suggested by Minick is 1o use 1%-in.- or 2-in.-thick rigid
foam insulation, usually colored blue or pink. A benefit of the
foam is that it can be sawn o match contours, You'll often find
seraps in construclion-site trash containers.

For the final sanding before applying a finish, use 180 or
220-grit garnel paper; for sanding between coats, use
aluminum-oxide pa
per in grits of 220,

A cork block wrapped in Sand-
paper helps Tatlen surfaces, while
rigid foam insulation can be cut to
match molding profiles.,
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A2, and 4. Make sure the paper you
=g is stearated, or nonloading; otherwise,
the finish will clog the paper quickly.

Don't be afraid of dyeing
Some may guestion why begin-
ning finishers should dyve or stain
their work. All four experts say
that adding color 10 some woods
is such an integral part of finishing
that it showld be learned eary on
Gedrys favors water-based dyes
for their light-fastness, arguing that

Dye concentrates are the
mast flexible way to add
caler. Non-grain-ralsing
dyes are easlest to use,
and water-based dye
powders are cheapast,

it is very little extra work to raise the
grain prioe (o the final sanding. The
others say premixed non-grain-rais-
ing (NGHRY dyes, such as those made
by Solar-Luy, ave easier 10 use aid
compatible with all clear finishes,

These are the first half-dozen colors that you will need ina
hasic finishing kit

1. Green—Ier kill the salmon pink color often found in
mahogany and 1o tone down the overly red color of many
cherry sains

2. Medinim vellow—the first dye applied o a piece o unfy
the color one of different boards

3. Medium brown—io lower the brightness of a stain and
make it look more natural

4. Dark broven such as mission brown

3. Reddish cherry brown

6. Black—in most dyes this is actually a very dark blue and
will conl down other colors,

You'll need a few clear finishes
Unlike fine wines, finishes don't age well, so don’ let dozens of
cans gather dust in yvour shop. Shop-mixed shellac has a shelf life
of about six months, Premixed shellac, if unopened, can be used
until the expiration date; but once opened, use the finish within
about a year. Solvent-based varnishes last aboul (oo years, Ap-
plv any doubaful finish 1o 2 piece of scrap and see if it dries
hard or remains sticky. To avoid wastng finish, pur
chase guarts rather than gallons and st with
one of the fillowing three finishes

Danish oils are casy to apply—

For a close-o-the-grain appearance,
apply one of the many od/varnishsol-

Pharns: Mark Schafield
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Oil/varnish combinations. Ganarally
known as Danish oil, these finishes
can ba applied and wipad off with a
rag for a low-luster, open-pora finish.

vienl blends known as Danish oil, such as Watco or Waterlos, They
reguire minimal skill 1o apply and give an acceprable appear
ance, but on the downside. they provide minimal protection.

Shellac is the most versatile—=hellac i sold in flake foom or
premixed varieties. It can be used as a barrier coat w seal soft-
wood knots, as a sanding sealer, as a stain controller o minimize
Blotching, as a layer between incompatible finishes G s
dewared form) and as a beautiful finish in i
own right.

The best way 1o star i with
Zinssers SealCoat, which has a
slightly orange (one, It is dewaxed
and comes as a 2-lb, cut, For best

results, dilute it with one part dena-
twred aleohol to two pans sealCoar.
For the last coat, cut it to a 1:1 ratio.

Shellae comes it a varety of colors,
from almost-clear super blond o dark
buttonlac and seedlac that instantly
give an aged appearance (o a picce.

BRUSHES

From the fop: A 3-in,
synthetic-bristle brush
covers large surfaces, A
134dn. angled sash
Brush copes with
smaller areas. An arl-
Ist’s wash brush can lay
down a final thin coat of
finish, leaving almost no
Brush marks.

The dry flakes last almost indefinitely,

Varnish i% a durable tabletop fin-
ish—Neither Danish oil nor shellac
provides sufficient protection for
tabletops subject 1o beavy use, For
maximum durabdlity, apply a sol-
vent- or water-hased poly-
urethane varnish. Minick
favors Minwax Fasi-Dryving Polyurethane because
it flows nicely off the brush, dies gquickly,
and does not have the plastic look of
many polyurethane varnishes,

If, like Gedrys, you don't like polyure-
thane, try an alkyd varnish. However, he
prepared to thin it with mineral spirits 1o

Shellac comes In two forms. Pre-
mixed is easiar fo use but has a limit-
ad shalf life. Dry flakes last much lan-
gor and come in a variety of colors.

formulated o remain sofier
and more flexible o survive
outdoor elements,

Buy a quarn of denatured
alcohol and a gquan of min-
eral spirits wo thin the respec-
tives finishes and (o clean the
brushies when you're done.

A good finish needs
a good brush

It is best 1o match the brsh

Tough finishes. For surfaces
subject to frequant contact,
alkyd varnish or polyurathane
provides a durabla finish.

toy thee finish and the project.
Synthetic bristles are cheap
and easy w clean, and wo-
davs synthetic brushes are equal in guality 1w all burt the most
expensive natural-bristle brushes, The brstles should be 24 in.
1 3 i long and aper o a point w facilitate proper flow from
the brush and o minimize bubbles in the fnish, Buy a 3-in.
wicle brush for large. flar areas, and a 1Vi-in-wide angled sash
brush for detail areas such as legs, moldings, and edges.

If vou favor water-based finishes, try a foam brush that coses
only a dollar or two, For solvent-based varnishes, you may want
Lo invest in a 2-in. or 3-in. natural-bristle brush, @ither china
Lhogs bristle or a more expensive blend of brstles, For applving
the final thinned coat of shellac or vamish, Masaschi recom
mends a brosh with Taklon bristes, such as that vsed for water-
color washes,

Tools for rubbing out the finish
To degloss a finish, its easiest o rub it out with K steel
wool, preferably Liberon's brand., which lasis longer and cuis
evenly. To achieve a high-gloss finish. you can use the wadi
tional pumice and rottenstone or the newer Abralon abrasive
pads. Start with 3 grit and work

vour way through 1,000, 2,064}, and .

finally 4.0 grit, using mineral oil L

as a lubricant.

Applving a good paste wax pro-
tects the surface from scratches as
well as improves the feel. ]

Mark Schofield is a former managing
editar at Fine Woodworking,

get the alkyd varnish o flow oot evenly
from the brish. If vou plan o rib owt the
finish. avoid using spar varnish, which is

An easy, low-luster finish. Rubbing out the
finish with good-quality 0000 steel wool
Tubricated with wax pollsh ylelds & smooth, low-
Tuster finfsh.

High-tech high glass. For 3 glassy flnlsh, use
cushloned abrasive pads starting at 500 grit
and moving up to 4,000 grit. Buffing with an

autamative compound gives the highest gloss,
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3D clamping square
Used by professionals and
nonprofessionsls for assambly of

biowes, drevers, case work and cabinels.

Over 250,000 sold,
Auwailable in all major woodworking
catalogs and slores.
www.Jevonstoolco.com

541 Swans Eoad M.E. Newark Ohio
1-B00-331-418  wewbealltod. com

Perfect Workbench
estrves The Perfect VISE

5 2102 In, dbaneter ¢ 74 in, leglh
~ = famt actan ETPI tireadl

SMALL ADS
YIELD BIG RETURNS
for advertisers feamred in the
Woodworkers Mart and Classified
sections of Fine Woodworking,
For more information call
H00-309-8954

’% Chaielivy Heered Worsd Lovwaher Sales
www. groffslumber.com

Tremimm Wabimt, Cherry and Maple Planks up eo 40°
witde in 44-1274 thick. 75+ umsnal rative and exctic
apecics, mi-slesmed Blesck and English Walnot availshle
in mwiching material 4'4-84 thickness, Burls and tuming
[i hlocks castom flocring and wainscofing, custom saoing
with o 427 mill, view our prce 155t ankine =
at warw groftslumber com
Mo Oirelers Too Small
Fawily g dnad spvralid e 3 gaasearonii

1-B00-342-04M11 = T1T-2H4-(MIL

AGGURATE

DOVETAILS

Mo wasred wood.
Oirder vour Keller Doverail Sysoem now!
(B00) 995-2456

Made in the USA sinee 1976 = INTWideo 3805 + 82 ph

www.accuratedovetails.com

IEH
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Adjustable clamps—Anather name for the mndern
e of bar clamp whese the handserew end slides
up and down thwe bar

Aluminmm oxide—An aggressive sandpaper ar hon-
ingestome: abmasive offen distingoishable by s light
gty color.

Apron—A howizontal membser cnnmeoting the upper
pearts rf the legs of g ahble. The aprins alsn suppoed
it tabletop.

Arluunsiey stone— A ﬁm-gnl.iruﬂ namaral hrlning slrunes
used i sharpen chisels, plane Blades, and oher
wrmdu.nrking Curting trwals muacle from aeel.

Baltic hirch plywosd —Frrmerly a trade mame, now
used generically for a high-grade hirch plywond
mace of many very thin veneers. Baltic birch is
sronger and more stable than other hirch plywoncd
Bar clamp—FProgedy any clamp with a b, imcludiong
thinat clamps aned pande clamps.

Bearing surface—The porticn of the joint or seiace
that hears a bnad,

Bench chisel—A moderaely sized chiscl on which
e back edges are lightly chambered

Board foot—~ volume of wood equal o 144 ochic
imches. The formula frr n:'.'|||:'|||:|ri|1g bevzare] Feren is:
[leengih tinches) x wiclth Ginches) x thickness tinch
esl = 144 Wnod snld in bk can wATY im LS clirmen-
sinms ancl i therefore saled by wnlume.

Baw—A type of warp in which a bnard is nnt flat
alnng iits length but rather bent like a bowe
Brad—aA shor, thin mail osed for ligﬁ:l-{b.'.ly Wk
Brad-podnt deill bit—a, drill bit designed for boring
hnles in wood, featuring a sharp point 0 prevent
skiclding nver the surface and spurs to start the cui
Eiuillnise "H.HH.F; T\IJ.HL: withi 3 hlade elase e the
ool &0 Gl if can gel inin oOrmers.

Burr—The thin wire edge you can feel on the hack
eclge oof & blacle after hroming the bevel,
Cabinet-grade birech—A general-pumpnse grade of
pywinad with a koi-free secface, but where the
VeSS My fe match,

Carcase—The structural frame: of a cabinet,
Celamp—A clarnp with a fixed bead ancd 2 hanc-
serew shuped like the le
Chamfer—A beveled edge.

[‘m—]_rmgi[udiml ks in the ends of boards
caused by drying.

Chopsaw—A powered circular saw mounied on
guides with a fence 0 ensure acourate ouls at any
angle.

Chuck—Tiw: puart of a ool that bikds a bt

Urenlar saw—aA hand powver ol with a circular
hlade used tnr ripping and crossoutting with guides.
Mot suitable For cutting curved lines,

Cleat—A picce fstene] 0 or across something oo
give il strength or hold it m pesition.

Collet—~A cdevice that halds a hit in a chuck by com-
THessinn.
Combination square—A measuring amd Lvour tol

www. finewoodworking.com

thar carmbrines a sliding nele with a Fase capahle of

mesuring bath 457 and 907,

Commaon pine—A grade of pine that is strocturally
sruin] bt that alinws tne knnts, Grade | pine has
the fewesst knots, wheereas Grade 5 has the mnst
Compound miter saw—A miler saw capahle of tilting
the blade off e vernieal, a orineal aubue fe our-
tmg crwn minldings.

Conditioncr-stain (or prestain)—A sealer onar used

an harcl-ao-gain weocds, It snaks inio the areas of

end grain and seals them, making schseguent coals
of staim absodh maore evenly.

Corner chisel—A chisel with twn adjnining faces
used brr sepuaring onmeers.

Counterbore—in. ) The bil used for counterboring a
hale. (v The act of making a larger-diameter en-
lazgerment in the puter end af a hole foe scceepting
a plug nr a ot and washer.

Cowntersink—in. ) The bit used for counersinking
A hobe, (vk The act of making a funnel-shaped en
smani in ther puter end of 2 hole e aceepting
el oof o Eastemer,

Crook—A type nf warp in which a hoard sn't
straight enc-tn-end along the edge.

Crosscul=A cul acrrees The weidth of o board,
Cross-grain—Urain that runs perpendicular s the
lemngeh of & bnard.

{:IP hlr-u mpr'ng]—.". comwclition ol a r|i;'|:1' of wrand
in which it is warped across its widib,

Dado—aA squane-honnmed groove ruaning the width
nf a plece. Properly, a genove rans lengthwise, a
dadn acemss the width.

Nimensional lamber—1 umber thar has been driesd 1
abwaut 108 masture comtent and surfaced on four
sicles i stamdared dimensions,

Dy stain—2A water- nr akmhol-based stain thar pen-
ctrates the surface nf the wond and often enhances
the appearance of the grain.

Emil grain—The open grain dbnaving at the end of

A hnardd, anel sormetimes an the free all the hoard.
Engincer's square—aAn all-metal xed sopuare.
Epoxy—aA waterpuond glee thar can e fnrmmolated
v rreet A vardery of needs. Open times ane wypically
shart, with the cure tirme ranging from five minuies
oy rwvermdght depending on the Fnomuelatinns and
conwlitinms. The naly glue that frrms a stmng beidge
HCTOS EADS.

Face grni-—'l'hl' farniliar carheclral gr:Lin Ll st
rm the: Face nf most flasawn boasds

Fixed-base romter—A rouwater in which the motar an
hit are: fixed while the hit is tuming.

Fixture—A device for supparting wiek cdunng ma-
chining,.

Aatsawn—A method nf sawing Ings by cuning alnmg
thet lemgth of the hnards. This is the most cnst-
cifective way 0 prsduce lumber. Alsn said i he
sawn throwspheand-through

Forsiner bit—A type of drill bit wsed mostly for

larger-diameter hnles. Twin nr three spars are sur-

rouancled by o wonthed rom. Fossimer bies wnrke well
fear amgles] curs ar when part of the it mose Fee off
thie wiarkpacee.

Garnet—A snft aheasive best suited e sancing bare
wiwkl, I leaves 2 slightly bumished surface that of:
e resulis imoa |iJ_I|I1I1'r_ mere even cnlor when wsed
hwetnee staining.

Gel stains—stains that are thickened frr case of use
rn vertical surfaces.

G!Hil—t'::'|1|'r.'|'.|'!; refers i the diresction of cells in
a piece af woad, The werm also refers o the ap-
aance nf this RN, W Tt s eisticwenive for essch
5 of winkd as well as for howe the pdece was

L |8
cur from ithe log.

Groave—A wick: kerf r|||1|'|i|'|f; The
Properly, a grawe mens lengthoadse, a dado wornss
thes wichi.

'I1J_||1.!'l l'lF a Tlil'\t'l -

Gallet—The valley berween the roeth on a sawhlade.
Hand-sanding Mock—A binck of el cnrk, rubber,

or wowrsd amund which sandpaper is wrapped., A
sancling block ensures lamess when sancding,

Hardboard—A very dense homogensenus peoduct
mseles by crmbinimgg finely milled ssoadust with bind-
ers ancl adhesives. This is the material used o make
peghaard. Often used tor jigs and drawer bottoms.
Wardwosd—The wond of decielinis rees, whock are
thse that bse thweir leaves in auermn.

Hatch marks—5straight or squiggly lines drawn on a
wiwkpiece b shew where the pants of @ joint over-
lape. It's an infremal marking, intended o delineaie
thes aren whire e w ill e :|pp|i:"c|

Weariwood—The rencee woesd in 3 mee heraevn the
pithr i the center amd the sapawnokd scar the edges.

Hollow -grind—A concave profile on the bevel of
a 1'|1i.'\0|'| or r||.'|'.'||' h‘.:l.l'l.l"_ IIKI.'.:I.I..}' 1'“'.'I|l"f| Il.'\:'lll.'!'l ||I|.'
biewel is graund on o bench grimder

Moming—The: part af the sharpening prooess where
a hlades hoevel s abraded with ever Ance abrasives
at a st angle mest aften 5000 1 make it level, Hat,
ancl smrnth,

India stone—A honing snme made from aluminum
oy grirs.

Trom—Thie blacle rf a handplane:.

j'a.:lu.ins—h crneliticon that noours in a serew-Fasiered
jint when the threacls grp the upper
frree the owa pivoes apart as the somew @5 driven.
Can be prevenied by brring a propesrdy sized pile
Bl i the upper plcce.

Al

Jig—i device usel 10 maintain paris in the: correct
pwsiticny eluzring cwtling o assembly

Jigsaw—A hand power wnl with a reciprocating
hlade used fir cutting curves.

llJI'I'ltr,'—Thl' liatesetd af ir:ininﬁ r|i:'v:'|'.~s rof wrsowld 16
gethwer, the word embraces many methnes,

Jodmter—A scatinnary posver ol svith @ sncating cur-
tevhieacd st herween twn ahles. Jnaniers ane wsed
flatten and siraighiten the face nf a board, ne make
an edge squase o the face.

Kerf—Thw: growsve lefl by 2 e, Srmetimes refers in
the: rraterial removed in making the groove.
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Rickback—"When a picce nf wood hinds anoa
tablesaw blade, and the speed and power of the
bacle Launches the worsd back at the operator with
rr|I1'|1ri.'|||1l,: lethal Framce

Kiln—A chamber for drying wond using a cnmplex
imteerplay nf heat, steam, amd sometmes vacuwm.
Ing BT = |r|nﬁI |:I.r?|' climrme e crarse screw wigh
a hex head

Light-fastness—The abdliny of a prosdiecr i resist a
change in onlor when exposed o Lghit

Inng E‘I'l.il'b—l-rr.'l'il'l thal Tuns

TI:I.I'.I.II"' [ T II'I1J_||1!'|

o 2 hrard

Marking gange—aA hand ol with a namrow
feenoe and a shoet pin wsed e mark layouwt Hoes o
a heward.

MDF—Meclium-density fiberboard, mace by com
hin'inﬁ 'I'i|1u|1l,-' milled sawdust with hinders and
adhesives. sold in 4xs-fi. sheers like plywone,
MIDF is sirong, heavy, stable, and easy @ machine
and paini

MD—Medium-density mwverlay, a type nf plywnnd
with 2 Ir|||g||_ srmrsath 1'r1.'||'i|1,_l. Alsry czllecd xign}rl:l.rrl.

Miero-bevel—A secondary, narmw hevel applied 1o
the cutting edge nf a plane hlade o chisel.
Miter—An angled cut, Usually refers 0 a 45° angle,
bant the wsage is nnt limited to that

Miter box—A clevioe for guiding a handsaw fror mak-
Img soquare crossouts or angled miter cuts,

Miter sw=—~A1 eleciric s Thal swivels nn oo base
used frr making square crossculs and anghe cuts al
wiriaal I}' any .1-.1f;|:" frewn OF 1o absower 50° l;n:k'r.!'nrlinﬁ
e the beand ).

Mortise gange— hand ool with a narow Fence and

twrs shont adjustable pins used o mark the sides nof

A etz

Nibs—aA slighr roughness left an the sucface nf paing
varnsh, shellse, amd similar crElings that can be
rerneverd by a light samding,.

Bil finish—In woodwaorking this wsually refers mn
haailed linsced or tung nil. Takes a lnng time 0 dry
busl enbhances the grain,

Dillfwax finish—a very okd recipe thar combhoes pils,
heeswax, aned some dryers. Imparts @ snft patina.
Panel clamp—A clamp used bor jnining wide panels.
The: work rests on the bars in ke the: braterm siche:
Flar, whiile the: narresathrested s grip the edpes
of the panel. Snometimes called asash clampe
Pigment staln—An nil- or water-hased stain that onl-
s the waond by applying a light film of pigment
r the surtace.

Filor hole—A senall-diamerer hode wsee o goicle a
serew o larger dll, When wsed in reference o
sogews, [t refers 10 a hole as Inng as the screw with
a slighaly smaller diameter.

Fipe damp—aA type of clamp mack: up nof removabis
III.':II'I. .'II1|'|. SCTEW IR '\C'.!'l.'ll1i.‘\l'l'_'\i I'I'Ir:ﬂll'l|l"f| mn .‘\1:II'IEL'I.I'd
hlack irnm pipw:

Pith—The coenter of a e, Generally this woid s
nit dlesirahle for wnodwnrking.

Plamer—A ."Gl:l.linﬁ:l'.’}' prveT fearsl withy 2 flar 12
hle and a rolaling cullerhead o remove wood
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frm the mp nf a board until it reaches the
desined thickness.

Plug—alsn called bung. A& rmumd, tpered eylinder
nf wiand set inen a cnunterhared hole and cun fosh,
Wwen installed penperdy, a plug s virtually invisiblbe.
Proopesr plugs wre made with Bree grain showing at
thes tp.

thgphm rouler =254 renler thal i= dl'.'{ij_l'mh‘l. 1 he
raisecl amel levwered inte prsition while e bit is
ILLTTNENg.

Fly—aA layer of vencer in a plywond panel.

Pocket hole—A long, anglec hode bored in e Gace
r1|' a I"H'I.'I NI. near ||Il" 1\".‘!?‘!' ||‘I.'I1 I'II.':I'.'I':,-' Pil.'ﬂ'l".‘\ ||IE"
side af the hoand

Pocket-hale jig—A sl wsedd o drll the angled hinles
needded fr pocket-hole joinery.

Polyurethane adhesive—aA waterpmnd adhesive tha
cures in the presence of moisnre.
Juartersawn—A method of sawing lngs thar in-
vrives maating the kg to vield the maximum amouam
nf clear, straight, dimensionally stabde lumbser,
Rabbet—A groove cut in the edge af a hoard, which
beaves a shaulder.

Rabbet plane—A plane with a hlade that extends
iy thie eddges ab the snle, a keamre particulady useful
when cutting or trimming rabhets.

Rack—iv.) T be forced oun al square and inmn a
parallelngram shape

Radinsed— A rownched surface. Usually used in reter-
ene o corners and eclges

Rail—The haosiznmial pan of a Fame.

Ray Meck—The peculiar grain structure shovwn in
r:|||.1rr|".'x.'n~. n '.||mh-|'r ':':II.'_"‘I'I’I. I‘:f:,- ||I!" m-rlinning l’h"
sinrage eckets in e grain, The degree of leck

ing = frrum species o species,

Resaw—The prowcess of ripping a bnard (om0 a
handsaw or ablesaw) o make it thdnmes.

Riftsawn—A board that shows the gromcth rimgs on
the emed Erain as lines nunmning abswal 45 off The
vertical.

Rip—a out made the length of & boasd, paraliel
thes mun af the grain.

Root dismeter=="The climrmeter rof the crees of 21 (hread

el r:.'hiun:'l_ suchy a0 serew ar crill bin

§238—Bnards thar are surfaced on own sides bt
whesre the exdges are nnt necessarily machined.

Sif=—Hoarcds that are surfaced on four sides, wsu
ally
m

as clirmensiomed lumber, but can reder i lumber

hined o any specified dimension

Sapwood—Thwe ynunger wiewd near the back nf the
e In many species this wood s a different onlor
tham the heartwiorsd and is kess stahle.

Select pine—A grack: of pine that is nearly clear, al
lwimy for only a few pin ks,

Shank—The unibireaded portion of a wrod screw
just bl thes hesad. Alsn, the prctinn of a souter hit
or drill hit that fits imto a chuck.

Shellac—A filrm Fmish e uses alenhol as a solvenn.
Very gond as a seaber coar because it aticks 10 mns
finishes.

Shop birch—An connnmy-gracle hirch plywnad with
nn wikids in the onre but which may have knnts or
ather defects in the Feoe. Used amund the shop e
ii,_l.:'«._ Fistaress, and enclosures

Nide grain—>3ieaight, even grain running alomg the
exclge of a farsawn board.

Silicon carbide—A very aggressive sancdpaper abra-
sives intenchedd for use nn finishesd serfaces,
Sofwoad —The: wond nf conilers

Sole—The hottnam of a plane; is plame of referenoe.
Splitter—a piecye of shaped wnod ar metal thar sis
hehind the tahlesaw hlade w prevent kickback by
keepingg the wnesd froom hinclimg an the bilade.
Square-drive screw—A screw-head design with a
sojuan: recess for the serew driver.

Stain conditioner—A thin crar of sealer ar a specially

formulated peodua that inhibits stain peneteation in
rocluce blnechiness in hard-tn-stain winds.

:H'itl-ering\—.*. meethesel af :d':u"p:inﬁ wrwal That |-:L‘H:'r1':
air circulating amumd all sides, Rather than piling
CHMW! |‘1r:|.'|rr|. :I.“'FP .'||1r1l||¢"r| :Nd"'.-'t"r:l| r|i1'|'l"‘.'\ n'r 1'.'nr.w_|
abimuar 1 in. high rest berween each layer o allow
air 10 circilae.

Stickers—Small pieces il wordd placed between lay-
ers ima stack of woed o provicle space e air i
ciroulate.

Stile—The vertical rmembsr nf a frrme.

Stop block—A square picce of wond clamped in
mace tnoset the kength od a piece 0 be sawn,

Stop collar—aA ring that Fasiens in place around a
cleill bt e cnuntemsink 1w comenl the depth af cur.

Streicher—A structural member between the legs
af a chair nr table.

Structural lumber—Lumber used in e t:||.|.i|r.|'|ng
tzacles, such as anfwnnd 2ads.

Throat champ—A types nf clamp where thae hiead and
sorew are an keast 4 in. nrosn fmom the har,

Thraat plate—The remavable insest around a
tablesa with a sl for the sawhlade.

Tung oil—MNamral il made frmom the seeds b the
g tree. Sk drving bt Hexibale.

Taist—aA cefect moa board in which the ends of the
bwuarel amee net im thee same plane.

Varnish—A durable, thick film finish made of oils
and resins;  mineeral spirits or wpentines are te
salvents,

Veneer—aA thin slive of decorative wond glued
the suerface af a siable bor less anactive subsizae.
Alsa, thwe thin layess af wood laid wp dneo plyseood.
¥Veneer core—A type nf decnmative plywond with a
core made up al thin vemeers

Warp—aAny cdeviation from lamess ne sizmighiness
al a board: it includes b, cronk, cup, and twist.
Wet sandimg—handing with speecial sandpaper Lor
synthetic steel wool ) snaked in water, Rather than
rr_'lking 1'|.1|x|. wel .'\ﬂ.'ll1|'|.iﬂﬂ ks .‘ﬁllll'l':,-'. |3 yIHL wir.i:_'
clvwe nr hiovse off the slurey before it does inplaaoe,
ol get a smaoth finish with less mess

Yellow gloe—A commmnly used wond glue, requining
close-fitting joints and firm clamping pressure, [



" Own The

New Classic

Wood %’;‘Uﬁf‘ " No. 92 Medium Shoulder Plane

A well-tuned shoulder plane can make all the difference when precisely fitting tenons, rabbets or dadoes.
The WoodRiver® No. 92 takes the best of original Edward Preston and Sons designs and incorporates a few modern

£

tweaks, for a true state-of-the-art hand tool. To minimize tear-out, the WoodRiver 92 incorporates an adjustable toe

precision machining ensures the sole is flat and square to both sides, the body features Cr40 stress-relieved ductile
tool steel, and the blade is MNG5 fool steel hardened to 60-64 Rc. Overall dimensions are 8'34s" long x 34" wide,
and the weight is a little over 2 Ibs

154032  No. 92 Plane

154033 MNo. 92 Repl. Blade

TIWWOIP

W@DCRAFT HELPING YOU MAKE WDOD WORK®

For A Free Catalog Or To Find Your Local Wooderaft Store, Visit wooderaft.com Or Gall 800-225-1153.

For Information On Woodcraft Retail Franchise Opportunities, Gall 1-855-923-7326 Or Visit woodcrafifranchise.com
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THE BEST O n.ﬂ.‘:
WoodWorking

hasics

&techniques

What's inside

TOOLS
= Tips for better routing
= Guide to bench chisels

* Tuning and using block planes

JOINERY
* Fast and easy mortises
- Eight ways to cut tenons
- Step-by-step dovetailing

= Make perfect miters

TECHNIQUES nage 62

= Milling lumber straight and square
= Getting the most from wood glue
*Tricks for fixing mistakes

- Sanding basics

= A guick and easy wipe-on finish

» Understanding wood movement

* Frame-and-panel door construction

PROJECTS
= Sturdy, practical, organizer
- Mobile tablesaw stand

»Shaker stool in any size
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Block planes, p. 32



