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• Motor: 1.75 HP. 110V/220V. (prewired 
110V), single phase, 15A /7.5A 

• Table size: 1 6~- x 21%" x l'h" 
• Table tilt 5" 1eft, 45" right 
• Fl oor-to·table height 44\i" 
• Cutting capac ity/throat: 1 3~" 
• Max. cutting height: 12" 
• Blade size: 1 04" to 1 05" (W to 'A'W) 
• Blade speed: 3000 FPM 
• Overall size: 2fi'W x31"D x 78'H 
• Footprint: 16"lx 18'W 
• Approximate shipping weight: 337 lbs. 

G0555XH ONLY $895°0 

10" HYBRID TABLE SAW WITH RIVING KNIFE 

• Motor. 2 HP, 1 10V/220V (p re wired 220V), 
single-phase, 16A /BA 

• Prec ision -ground cast-iron table with wings 
measures: 40' W x 27' D 

• Table height: 34" 
• Arbor: %" 
• Arbor speed: 3850 RPM 
• ea pacity@ 90": 3~-
• Capacity @45": 2¥.6 
• Cutting capacity: 30" right, 12"1eft 

Overall size: 62" W x 39' D x 48' H 
• Footprint: 20 !4" l x 19W' W 
• Approx. shipping weight: 4161bs. 

THE ULTIMATE 8" x 83" JOINTER 
WITH EXCLUSIVE DIGITAL HEIGHT READOUT 

• Motor. 3 HP, 220V, single·phase, TEFC, 3450 RPM, 15A 
• To tal table size: 8" x 83" 
• lnfeedtable size: 8' x4Z' 
• Cutterhead: 4-row spira l w/ 

36 indexable, soli d·c arbide inserts 
• Cutterhead speed: 7000 RPM 
• Cutterhead diameter: 3\o\6 
• Floor·to-tab le height: 31" 
• Fence stops: 45", 90", 135" 
• Del uxe cast iron fence size: 

1W W x38' lx4'A" H 
• App rox. shipping weight: 796 1 bs. 

G0495X ONLY 82495°0 

--
~ 

c@:s 
181721 

MADE IN AN 
IS09001 
li<ICTORY 

MADE IN AN 
ISO 9001 li<ICTORY 

•• 
FREE SAFElY 
PUSH BLOCKS 

MADE IN AN ISO 
9001 li<ICTORYI 

20" 5 HP SPIRAL CUTTERHEAD PLANER --
• Motor. 5 HP, 220V, single-phase, 30A 
• Table size: 25%" x 20' (5fi' x 20" with extensions) 
• Max. cutting width: 20' 
• Max. cutting height 8" 
• Max. cutting depth: ~-
• Min. stock length: 1" 
• Min. stock thickness: y.,· 
• Feed rates: 16 & 20 FPM 
• Cutterhead diameter: 3Y." 
• Cutterhead speed: 5000 RPM 
• Overall dimensions: 

56"lX39"WX41"H 

MADE IN AN ISO 
9001 FACTORY I 

• App roximate shipping weight: 909 1bs. 

GI033X ONLY 83595°0 5199'r \ 
, """'""'' ~~._/ 

• AlMOST A MilliON SQUARE FEET PACKED TO THE RAFTERS WITH MACHINERY & TOOLS 
• 2 OVERSEAS QUAUlY CONTROl OFFICES STAFFED WITH QUALIFIED GRIULY ENGINEERS 
• HUGE PARTS FACILITY WITH OVER 1 MilliON PARTS IN STOCK AT All TIMES 
• TRAINED SERVICE TECH NICIANS AT BOTH LOCATIONS • MOST ORDERS SHIP THE SAME DAY 
• BUY DIRECT & SAVE! 

17" HEAVY-DUTY BANDSAWS 
• Motor. 2HP, 11 0V/220V, single-phase, 19A/9.5A 

(G0513XZ), sing I e·phase, 8.7 A (G0513XZBF) 
• Prec ision ·ground cast·i ron 

table size: 23%" x 11Y4 x 1 ~· 
• Max. cutting height: 1 Z' 
• Blade size: 131 Yl" l (Y."-1"W) 
• Blade speeds: 1100 & 3500 FPM 
• Ouick·release blade tension lever 
• Cast·iron wheels 
• Approx. shipping weight: 4181bs. (G0513XZ), 

460 lbs. I G0513XZBF) 

G0513X2 ONLY 81195°0 c~:S 
WITH FOOT BRAKE MICRO.SWITCH 11 
G0513X2BF ONLY $1499°0 c~:S 

10" SLIDING TABLE SAW 
• Motor. 5 HP, 230V, single-phase, 19A 
• Main tab I e size: 14¥." x 27" 
• Sliding table size: 12Y." x63" 
• Main blade arbor: W 
• Main blade speed: 4000 RPM 
• Se oring blade size: 3W 
• Se oring blade arbor: 22mm 
• Depth of cut 3~·@ 90", 2\<1"@ 45" 
• Max. rip capacity: 33" 
• Approx. shipping weight: 688 1 bs. 

MADE IN AN 
ISO 9001 li<ICTORY 

G0623X ONLY 83375°0 

15" PLANERS 
• Motor. 3 HP, 220V, single-phase, 12A 
• Max. cutting width: 15" 
• Max. cutting height: 6" 
• Max. cutting de pth: ~-
• Min. stock length: 6" 
• Min. stock thickness: '11' 
• Feed rates: 1 6 FPM & 20 FPM 
• Cutterh ead speed: 5000 RPM 
• Approx. shipping weight: 

540 lbs. (G1021Z), 581 lbs. (G1021X2) 

WITH !·KNIFE CUTTERHEAD 

GI021Z ONLY $1395°0 

WITH SPIRAL CUTTERHEAD 

GI021X2 ONLY $1995°0 

HUGE SELECTION OF 

FESTDDL$ 

MADE IN AN 
ISO 9001 
FACTORY 

MADE IN 
AN ISO 

9001 
FACTORY! 

IN STOCK 
Due to rapidly changing market conditions and tariffs our advertised prices may be increased at any time without prior notice. 

TECHNICAL SERVICE: 570-546-9663 ·FAX: 800-438-5901 
2 GREAT SHOWROOMS! 

BELLINGHAM, WA • SPRINGFIELD, MO 
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Build a Curved-Leg Stool 
Simple bends provide stabil ity and visual fl a ir 
BY PETER GALBERT 

Don't Fight the Fibers 
Better ways to read grain and make the most 
of your lumber 
BY JASON ROBERTS 

48 The ABCs of Letter Carvi ng 
A few key techniques handle every letter 
in the alphabet 
BY CLARK KELLOGG 

Tablet editions free to subscribers 
Magazine content. plus searchability and interactive extras. 
Download the app at FlneWoodworking.com;apps. Access 
Is free with your print subscription or Finewoodworking.com 

', onllne membership. 

56 

62 

Modern Dining Table 
Subtle lines and details create a table for any home 
BY PHILIP MORLEY 

Curved, Veneered Doors 
No-hassle coopering is the core 
of this low-tech method 
BY GARRETT HACK 

48LETIER 
CARVING 

Cover photo: Jonathan Bin:t~n 
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Our Unlimited membership provides 
exclusive access to a dynamic menu of 
woodworking talent, techniques, and 
projects-combining our print subscription 
with our online membership-all for $99 
a year. For details on all the benefits, go to 
finewoodworking.comj members. 

VIDEO 

VIDEO 

ebonizing technique 
(p. 78) is great for 
imparting deep blacks and 
charcoals to wood. But 
what if you want a lighter, 
blue.gray tone? In this 

video, he demonstrates 
an oxidizing technique for 
tannin4ight woods. 

Tapered mortises 
In this two-part video series on Windsor 
chair mortises, Peter Galbert (p. 30) 
demonstrates how to ream mortises that 
create a super-tight fit for tenons. 

VIDEO 

The hunt for old saws 
Antique tool dealer Joshua Clark teaches 
us what to look for when buying an antique 

saw. 

Additional perks of Unlimited 
ONLINE ARCHIVES 
Get on-demand access to the 
complete Fine Woodworking 
magazine archive. That's more 
than 1,900 in-depth articles! 

Build a splay-legged table 
Garrett Hack guides you through the 
construction of an elegant side table full 

of whimsical details, including a swing­
out drawer that will put your skills to the 
ultimate test. Highlights include: 

• Working with patterns 

• Handling tricky leg angles 

• Curved drawer joinery 

6 F I NE WOO D WO RK I NG 

DIGITAL LIBRARIES 
Unlimited includes two digital 
book collections: The Complete 
Illustrated Guide to Woodworking 
and Methods of Work. 

Online extras __ _ 
Free content at finewoodworking.com/ 275 

Resawing the Williamsburg way 
When resawing by hand, Colonial Williamsburg's Bill 
Pavlak typically goes it alone (p. 22). But for wide 
stock, he chooses to enlist some Hay Shop help. 

• VIDEO 

Shaped and tapered legs 
The techniques for making Phillip Morley's elegant 
table legs (p. 56) are a lot more approachable than 
you might think. Here he demonstrates how to make 
a run of these curved and tapered parts. 

VIDEO 

Understanding grain 
lt's essential to understand tea rout so that you 
can prevent it. Michael Pekovich demonstrates his 
methods for reading the grain while hand planing. 

SHOP TALK L<T>VE 
LISTEN UP, LISTEN IN 

Tune in to our biweekly podcast for 

lively conversations about the craft 
with our staff and other experts. Listen 

on iTunes, or watch it on YouTube or at 

FineWoodworking.comjshop-talk·live. 





contributors 
' l l l • 

Jennifer Anderson (Designer's Notebook: "Inspiration surrounds 
us") carried the keys to half the college woodshops in southern 
California before accepting a full-time teaching position at 

Palomar College in San Marcos. Anderson, who studied with 
James Krenov at The Krenov School and Wendy Maruyama at 

San Diego State University, builds furniture and leads classes 
across the nation in art, design, and woodworking. Most recently, 
she and her partner have been hard at work renovating an old 
dairy barn, the Cypress Street Barn, into a community woodshop 
and art gallery in Fort Bragg. 

Bill Pavlak (Handwork: "Resaw by hand") has worked in the 
Anthony Hay Shop at Colonial Williamsburg since 2005, where 
he explores 18th-century furniture and material culture by re­
creating pieces with period-appropriate tools and techniques. He 
is particularly interested in adapting his approach to reflect the 
myriad idiosyncratic approaches to design and construction that 

characterize the furniture of early American makers. In addition 
to building, carving, and studying furniture, Bill enjoys collecting 
and listening to sound recordings-especially vinyl records. 

Longtime contributing editor Garrett Hack ("Curved, Veneered 
Doors") travels the world to teach. In 2018 alone, he taught 
classes in Canada, Germany, Australia, and Israel. He's talked 
about making fewer trips by picking only the best places to 
trave~ut then admitted that everywhere he's been invited is 
too good to turn down. He's still building plenty of furniture, too, 
like Pleated, the cabinet featured in his article and completed 
last year, as well as a king-size bed made of stunning pear, which 
was in the works during the photo shoot for this issue. 

We are a reader-written magazine. To learn how to propose 
an article, go to FineWoodworking.comj submissions. 
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letters 
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Fron1 the Editor 
HANDS ON was a hands-down success 

Events are a large part of Fine Woodworking these days. At the heart of our efforts is Fine 

Woodworking live (finewoodworkinglive.com), which has become an annual tradition in 

woodworking instruction, inspiration, and camaraderie. live also was the launching pad for 

our first-ever HANDS ON event, which took place last February in Tampa. Unlike live, which 

is based on lecture-style instruction with lots of social interaction, this new event features a 

series of skill-building workshops with small classes that encourage one-oi}-One instruction. 

Planning any event is nerv~wracking. There are a lot of moving parts-instructor and 

attendee logistics, website construction, event sales and promotions-and anxieties 

increase when the event is happening 1,300 miles away from home. 

Thanks to great collaboration between Fine Woodworking and Kate Swann's team at 

the Florida School of Woodwork, HANDS ON Tampa was a resounding success. We put 

together a star-studded program, featuring Jennifer Anderson, Dixie Biggs, Michael Cullen, 

Dave Fisher, Michael Fortune, Peter Galbert, Mary May, and Kelly Parker, who challenged 

and inspired their students. We had wonderful sponsors: Rikon, li~ielsen Toolworks, 

NOVA, and Varathane. We had food t rucks serving up amazing local flavors. We had 

great gatherings after the day's work. We even had custom-brewed beers: Rikon Pale Ale 

and HANDS ON Pilsner. Best of all, though, we had wonderful attendees, a diverse group 

who arrived with passion for their craft and an unbridled eagerness to learn new skills. 

Challenges were plenty, and the schedule was tight, but this group of students showed 

impressive progress over the three days of intensive instruction. 

When I announced HANDS ON back in our December issue, I wrote, "I have a feeling its 

the beginning of something great" Predictions sometimes come true. 

Thanks to everyone involved, HANDS ON will continue in another city this year, and we'll 

be back in Tampa next February. Wherever it may be, I look forward to seeing you all on 

the road. 

-Tom McKenna, editorial director 
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A plug for polarization 
I just read Clu·istian Becksvoort's article 
"Swing-Arm Lamp" (FWW' #274, pp. 5~ 
63). In his wiring instructions, he shows 
the use of a pola rized plug but fails to 
mention that proper polaiization should 
be maintained through all the wiring. 

\XIith a polarized plug, the wider prong 
connects to the return (ground) side of 
d1e receptad e . 1h e return wire should be 
ea n·ied tlu·ough to tl1e outer (tlu·eaded) 
side of tl1e lamp socket. Depending on 
tl1e cable, tl1e return side is typically silver 
colored or may have ribbed insulation. 
In addition, if an inline switch is used it 
should be on tl1e supply (hot) side. 

'D1e lamp w ill still function if polarity 
is not maintained. However, maintaining 
polarity adds a no-cost incremental safety 
improvement that makes it more d ifficult 
to accidentally touch a live conductor. 

- LARRY ZEAFLA, via· email 

That's an expensive coping saw 
I look forwar·d to the arTival of each issue 
and usually read them cover to cover, 
including a ll the ads! 

I have to wonder, however, if you don't 
need to survey your readership again. 
Under tl1e Tools & Materials section 
(F~\1W #274, p . 20), I found tl1e p rice 
of the reviewed Blue Spruce coping 
saw eye-popping! l' ll bet 900/o of your 
readers feel tl1e same wayl Please stick 
to applying your insightful a nd he lpful 
reviews to th ings we might actua lly want. 

- CHRIS RICHARDS, Camano Island, Wash. 

Woodworking career inspired by FWW 
I began my love affair with woodworking 
as a young boy watching the men 
my grandfather hired to work on his 
projects. I renovated my first house at 
age 23 and today I am on house No. 15. 
1 worked in suit-and-tie jobs unti l ! was 
40 and tl1e n I kicked over tl1e traces, so 
to speak, a nd I went back to the roots of 
my soul. Based on w hat I lea rned from 
Fine Woodworking starting tl1e year· 1 
graduated from high school in 1975, I 
became an a1tistic cabinetmaker. 1 have 
never regretted my decision to live tl1e 
dream. Thanks for the education 
over the yea rs. 

- JIM LE MAISTRE, Aldergrove, B.C., Canada 
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Featuring hands-en 
classes for all skill levels 

taught by nationally 
known craftsmen including 

Will Neptune 
Steve l.atta 

Peter Follansbee 
Darrell Peart 

Mike Pekovich 

Vacuum Laminating Tecbnolog}"' ""' V..cuum Frame Press 
Sales 707-961-4142 ~ V..cuwn Bag p.,., 

( ~-"1 www.,•acuum-press.com ""'~uum Pumps 
..,....- -,., Made i.o the USA:ti.ntc 1989 "" Votcuum Generators 

Grind Away ANY 
Size Stump FAST! 
OR® STUMP GRINDER 
• Qu ickly eliminate any stump! !;.=~~~ 
• Carbide-t ipped cutters. 

• No m ore digging! 

S€1fPropelled 
Model Available/ 

~FREE SHIPPING~ i ,1'·Bii:fi;!t;! 
Some Limitations Apply 

Go On line or Call for FREE lnfo Kit! 
D Rstu m pgri n der.co m 

~~~888-213-0916 

RENEW Your Driveway 
with the OR® POWER GRADER! 
TOWS BEHIND your ATV 
or riding mower, filling in 
potholes and ruts. 

LASTS lOX LONGER 
than ordinary box 

scrapers! 

Go On line or Call for FREE lnfo Kit! 

DRpowergrader.com 
~~~888-213-0916 
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)YQt:kshop tips Base. 3/4 in. thick 
by 2'-h in. wide by 
9 in. long 

Best Tip 

Larry Poore's first 
woodworking project 
was a coaster, a 
downhill racer that 
kids built In the 1950s. 
His version even 
had a radio-with a 
raccoon's tail waving 
off the antenna. Soon 
after, he built a small 
plywood boat and a 
trailer he could tow 
behind his bike. Since 
he retired, his lifelong 
woodworking hobby 
has become "a serious 
obsession;• Poore says, 
which his wife calls 
"the other woman In 
his life:• 

Pipe-clamp cradle holds 
long boards for planing 

It's difficult to control long boards when 
face planing. Benchdogs don't always 
work, and a simple end stop doesn't 
control long boards well, especially when 
you skew the plane. 'This jig uses a pipe 
clamp to hold boards and panels of a 11 
s izes, grabbing them secure ly, ho lding 
them flat, and releasing them qu ickly. 

I use it in my end vise, ho lding a pipe 
c lamp perpendku lar to the length of the 
bench, just high enough that the clamp 
jaws can grip the edges of the board 
while staying out of the way of my finely 
sharpened plane blades. The jig's jaws are 
attached with sliding dovetails, unglued, 
so the vise can push them inward to grab 
the pipe securely. The jaws protntde 
beyond the width of the base plate so 
they can be squeezed by the vise. 

I remove the plastic clamp pads to 
allow the jaws to grip more securely in 
a low position, but if you are concerned 
about the metal jaws marring workpieces, 
use epoxy to attach leather pads. The jig 
shown will work for vises whose jaws 
have at least 4~ in. of space above their 
guide rods or vise screw. If your vise is 
sma ller, adjust the dimensions according ly. 

- LARRY POORE, lssaquah, Wash. 

Sliding jaws are 
8 in. apart, "h In. 
from ends, and slid in 
without glue. 

Four sliding jaws 
start as one piece, 
with notches cut on 
the outside edges 
and sliding dovetails 
routed on the ends. 

Notches.% in.~ 
deep., with apex 
1% in. from 
dovetail shoulder 

Cradle goes in the vise, 
which pushes the jaws 
inward around a standard 
34-in. pipe clamp. 

A Reward for the Best Tip 
Send your original tips to fwtips@taunton.com. We 
pay $100 for a published tip with illustration; $50 for 
one without. The prize for this issue's best tip was a 
Triton model TA1200BS 3x21-in. belt sander. 
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The clamp's jaws grip 
workpieces tightly yet 
stay out of the way for 
face-planing. 

6-in. jaw position 
a/lows full range of 
clamp movement. 

Sliding jaws. 3/4 in. 
thick by 1%e in. wide 
by 3% in. long 

~ 

Drawings: Dan lhorn1nn 
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t- 14" Deluxe Bandsaw 
with Smart Motor DVR Control 

Modei10-326DVR MSRP $1699.99 

RIKON & Striatech have combined their expertise to develop the 
WORLD'S FIRST DVR SMART BANDSAW 

lt's been almost 200 years since the band saw was first produced. 
In that time, the technology has barely changed ... until now. 

By adding Striatech's smart switched reluctance motor, RIKON's 14" bandsaw series is better than ever 
before. Unlike previous bandsaw motors, the Striatech motor is infinitely variable, and offers continuous 
torque. This means a beautiful finish on your work piece, and a much easier user experience. Improved 
energy efficiency and quiet, vibration-free operation are added bonuses to this already amazing saw line up. 

With an easy-to-read screen and DVR controller, 
this technology adds much-needed features to the bandsaw. 
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workshop tips continued 

Bandsaw push stick 
waits in the miter slot 

This simple but effective push 
stick stores in the ba ndsaw's 
miter slot- out of the way 
yet close at hand. A small 
rare-earth magnet keeps it 
ti·om sliding too fa r fo1ward. 
Nearing the e nd of a cut, 
as my fingers approach the 
blade, I grab the protruding 
end of the stick and use it 
to finish the job. 1 also use it 
to control small workpieces 
safely and push cutoffs away 
from the blade . 

- BARRY THALHEIMER, 

Prince Albert, Sask., Canada 

t 
X = distance from rabb 
to edge of frame 

Find the length of any 
picture-frame molding 

t 

'fl1is simple bit of math helps me 
quickly figure out the right le ngth 
for any rnitered picture-frame 
molding, based on the art or mat 
that goes inside. I the n use that 
overa ll length to set up a stop for 
mitering the ends on the tablesaw. 
Sta1t with the length (or width) 
of the mat, add 1A6 in. for an easy 
fit , and then simply add twice the 
distance from the rabbet to the 
outside edge of the frame. This trick 
works because the miters are 45°, 
which means the distance from the 
rabbet to the edge of the frame is 
the same as the distance from the 
end of the rabbet to the point of the 
miter. 

- TOM RICHEY, Oavis, Calif. 

14 F I N E WOODWORK I NG 

et 

Maple push stick, roughly 
%sin. thick by 11/is in. wide 
by 9 in. long, with a notch 
in one end 

Rare-earth magnet 
keeps the stick in 
position for easy 
access. 

Y + 2X = overall length of frame 

Use the stick to finish cuts and 
guide small workpieces safely. 

__ _____ _____________ / 
/ 

Y = length of mat 
plus %sin. 



Forrest Blades 
Serious woodworkers count on 
American-made Forrest saw blades 
for smooth, quiet cuts, everytime ... 
without splintering scratching or 
tea routs. No matter what your 
application, Forr-est blades are 
simply the best money can buy. 
That's why discriminating 
craftsmen prefer them! 

"[Your blades) cut true, with no 
vibration. I can say with confidence 
that Forrest blades are the best." 
Carl Stude - Burbank, CA 

Our Most Popular 
Saw Blades: 
Woodworker 11- This award-winning 
all-purpose blade is the finest of its 
type. 

Chop Master - Produces perfect 
miters with smooth edges ... and no 
bottom splinters. 

Ask for Forrest blades at a fine dealer 

Woodworker 11 
Fine Woodworking 

• 

www.finewoodworking.com 

or retailer, order online, or call the 
factory directly. Your satisfaction is 
guaranteed ... or your money back! 

FORRflSI 
The Flt$t Choice of Serious 
WoodwofkeR Since 1946 
www.ForrestBiades.com 
1-800-733-7111 
(In NJ, call 973-473-5236) 
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V-SYSTEM™ 
HEPA CYCLONE DUST COLLECTORS 

The Oneida Air Systems V-System-patented 
design has a compact shape and sound dampening 
features which make it the perfect solution for 
garage and basement shops where size and noise 
play a significant factor. The Stacking Sound Filter 
makes it even quieter. 

Industrial U.S. 
made motor 
available in 
7.5or JHP 

HEPA filtration 

High-efficiency 
molded 
cyclone 
separator 

Steel angle 
bracket stand 

Dust Sentry­
infrared dust 
bin level 
sensor 

Stacking 
Sound Filter 

35 gallon 
steel dust 
bin included 
(larger sizes 
available) 
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workshop tips oooUo"od 

Simple jig delivers perfect T-nuts 

T-nuts are super handy for making jigs, 
but tiicky to locate accurately. That's 
because the layout often happens on 
the top face of the workpiece, but then 
you have to transfer that layout to the 
back side to dri ll the counterbore for the 
T-nut's flange. I've tried lots of methods 
for transferring the ho le location to the 
back, including drilling partway through, 
but this little setup works best, delivering 
a centerecl counterbore and a very clean­
looking result. 

Start by laying out the T-nut locations 
and drilling the body ho les through the 
workpieces- for e-xample, 51J6 in. for a 
1;4-20 T-nut- with a sacrificial piece of 
plywood clamped below. \XIhe n all the 
holes are dri lled, put your workpieces 
aside and place a shott piece of the 
same-size dowel into the hole in the 
plywood. Now you can flip over the 
workpieces, drop each ho le onto the 
dowel, and chill perfectly centered 
cou ntetbores. 

- LEO LITTO, Austin, Texas 

1. Lay out and drill the through-holes for 
the T-nuts in the workpiece, with a piece of 
plywood clamped to the drill-press table. 

--------J 

3. Flip the workpiece, and locate it on 
the dowel. Drill counterbores, centered 
on each hole. 

2. Place a short, same-size dowel 
in the hole in the plywood. 

4. Hammer in the T-nuts 
for a perfect result 

Use a floor sander to surface big slabs 

Large, pad-type floor 
sander can flatten and 
smooth figured slabs. 

About four years ago l bought a share of a remarkable 
local find: a large, entirely quilted broadleaf maple tree. 
\XIhen I began working tl1e wood, l found that I couldn't 
use a hanclplane on tl1e amazing grain without massive 
tearout, no matter how sharp my blade was or how l 
skewed the plane. Sanding seemed to be the only solution. 

16 F I N E WOODWORK I NG 

20-grit paper works 
relatively quickly, 
leaving a surface 
ready for final 
smoothing with a 
handheld sander. 

Faced witl1 a pile of rough slabs, l went to my local 
home center and re nted a n o rbita l floor sander. The sander 
l rented has one 12-in. by 18-in. pad on the bottom, which 
biidges high points, letting me flatten tl1e slabs and erase 
sawmill marks at tl1e same time. The 20-grit paper works 
fast, and makes coarse dust that is easily grabbed by tl1e 
sandet>s on-board collector. lt took all clay, but l was left 
with a pile of flat lumber ready for finis h sanding. 

It's important to note tl1at the slabs did statt with 
re latively consistent thicknesses. Also, tl1ere was one slab 
that was so cupped that l cou ldn't deal witl1 it. As for the 
rest, l was able to achieve beautiful workpieces from slabs 
that l couldn't have handled otl1erwise. 

- BOB GOUGEON, Nanoose Bay, B.C., Canada 



The Country's Largest Selection 
of Unique Slabs and Burls 

BERKSHIRE~--~ 
Sheffield, Mass 

413-229-7919 
Berkshi reProducts. eo m 

pRODUCTS 

DOWELMAX 
PRECISION ENGINEERED JOINING SYSTEM 

OUR GUARANTEE: Joints Made 
with Dowelmax are Test Proven 

Stronger and More Accurate than 
Comparable M& T or Domino Joints. 

Call 1.877.986.9400 or visit dowelmax.com 

www.finewood working .co m 

DUST GORILLA PRO 
OUST COLLECTORS WITH SMART BOOSr 

Slacl«ng Sound FA~er 
red\Jces sound by an 
additiooal6 • 8 dB. 

Smart Technology 
U.S. Pateol # 
8,491 ,685 

The Oust Gorilla· PRO with 
patented SMART Boosftechnology 
monitors your system for suction 
loss and automatically adjusts the 
fan motor's speed to deliver 
maximum air volume and higher 
suction when needed. 

Z4H of static 
pressure, up to ZX 
the vacuum of 
standard dust 
collectors 

HEPA filtration 

Industrial U.S. made 
motor available in 
3or5HP 

Wireless RF remote 

35 or 55 gaffon 
steel drum 

Dust Sentry­
infrared bin level 
sensor 

Angle iron stand 

Stacking sotmd 
filter and internal 
silencer 

Easily assembled 
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tools & materials 
' l l l • 

• ACCESSORIES 

Clamps with clearance 
THE HANDLE OF BESSEY'S NEW F-STYLE CLAMP, the GearKlamp, is 
on its metal rail, allowing you to use the tool in tight spaces. A 
series of p lastic gears rotates the threaded rod that tightens and 
loosens the clamp pad, and there's a quick-re lease button that lets 
you slide the head quickly along the rail . The large stationa1y pad 
is quite useful and has V-grooves to help hold odd-shaped pieces. 
The clamps come in le ngths of 6 in. to 24 in. 

My pair of 12-in. clamps have perfo1med nearly fl awlessly. 
Whe n clamping, instead of needing room 
fo r the jaws and ha ncUe, you now need 
room only for the jaws. This is great for those 
times when a traditional F-style clamp hancUe would 
be sandwiched against the surface of a bench or machine 
fence, leavi ng no room fo r your hand, so you desperately uy to 
tighten the clamp with just your finger and thumb. This isn't a 
problem with the GearKlamps. They're also nice for ho lding cauls 
in place because they won't interfere with other clamps. 

1 found an issue with the pad on the GearKlamp's movable jaw, 
though: It can pop off of the ball jo int. It snaps back on easily 
enough, but I keep a n eye out so as not to lose one . 

- Kelly Dunton makes furniture in Connecticut . 

• HAND TOOLS 

Planing stop with bite 
FOR EXTRA GRIP WHILE PLANING against a stop, woodworkers 
have u·aditionaUy used toothed, metal hardware that b ites 
into a board's end grain. Conventional stops a re eithe r metal 
versions mortised in to d1e benchtop and fli pped up when 
needed o r blacksmith-made accessories that are chiven into a 
wooden stop. Both work, but neither is particularly versatile or 
accessible. The BT&C stop addresses botl1 issues. 

This stop has a sha1p , scalloped edge cut into a thin steel 
p late that can be screwed clown. 1 tested it with boards 4 in. 
to 12 in. wide and with different degrees of twist. The teeth bit 
deeply and securely into wood, mak ing their glip as effective 
as any I've used. l tested the miJcl steel version; BT&C also has 
a hardened model. 1 had no issues with the teeth dulling. The 
three countersunk holes allow it to be affixed almost anywhere 
a nd easily moved. l screwed it to the top of a benchdog, a block 
mortised into my bench, and a board screwed to the end of my 
bench, and alJ worked well. Just be mindful whe n screwing into 
end grain, as the screws can work loose. However, mine didn't 
fa il even after hours of use. 

- Bill Pavlak is the supervisor at the A nthony Hay Cabinet Shop 
at Colonial Vvilliarnsburg in Virginia. 
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Room to tu m. The position of the GearKiamp's handle left Dun ton plenty 
of space to operate it Here he's securing a stop block to his miter gauge 
and his fingers don't get trapped between the handle and the saw table. 

GearKiam Bessey 

$18- $24 

Toothed planing stop 
by Brooklyn Tool & Craft 

$19-$33 

No-fuss mounting. 
The countersunk 
holes on the stop 
let you mount 
it wherever it's 
convenient There's 
no need to mortise 
it into your bench, 
like a traditional 
version. Here, the 
stop is screwed to 
the top of a o/.-in. 
benchdog. 

Photos: staff 



Now in store 
Our 100% washed chino 

is soft and strong~ with 
an adjustable s trap. 

Made in 
the USA 

PERFECT FOR: 
• Sensitive financial 

documents 
• All burnable house· 

hold waste* 
• Old leaves and 

branches 

Go On line or Call for FREE lnfo Kit! 

BurnCage.com 
m~SSS-213-0916 

F URNI T UR E CRAF T SMANS H IP 
Teaching Creative Excelle nce 
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tools & materials continued 

.POWER TOOLS 

New sander kit 
SEVERAL MONTHS AGO in issue #272, I 
reviewed a collection of 5-in. random-orbit 
sanders. The Triton TROS125 wasn't available to 
us at that time, so whe n one came in to my hands, 
it was only natural to give it a spin. 

'!h e sander was nice and tall , affording ple nty 
of places to grip. It was also well-balanced and 
hanclled easily w hen I stuck with on-board 
dust collection. The tool fought me a bit 
whe n hooked up to a vacuum, but it never 
got out of control. The variable speed 
contro l knob lets you dial in the speed 
between 7,000 rpm and 12,000 rpm. The 
kit includes several mesh sanding disks 
and a circular dust port adapter, which is 
probably necessary, since the connection 
is rectangula r with rounded corners. 
Everything comes in a handy carrying bag. 

\Xfhen using the built-in dust collection, the sander removed 
an average 5.7 grams of material, collecting about 57.9% of 
it. Whe n hooked up to a vacuum, the TROS125 removed an 

.HAND TOOLS 

Versatile spokeshave 
lHE CALEB JAMES SPOKESHAVE is a throwback to a traditional 
wooden-bodied tool that functions differently than most other 
spokeshaves available today. The re's a slight curve to the sole, 
a nd the blade is fLxed in place with no knobs or adjusters to set 
the depth of cut. Instead, to ta ke a thicker or thinner s having, 
you roll the spokeshave backward or forwa rd, cha nging how 
much the blade projects .in relation to your contact point on the 
sole . A full tilt backward and you're pulling off thick shavings; a 
quick tilt fotward and you're taking th in curls. 'fllis functionali ty 
sold itself when 1 was shaping ladderback chair legs. I was able 
to quickly hog away materia l right up to my line befo re tilting 
the spokeshave to finesse the shape with the fi nest of cuts. 
Because 1 wasn't stopping to adjust my depth of cut o r switch 
between tools with clifferent settings, 1 worked more quickly. 

Of course, this flexibility comes at a cost: A perfect cut is 
not gua ranteed. '01ere is nothing to stop you from cutting too 
deep by accidentally tilting the tool backward, ma king muscle 
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Sander Triton 

Model TROS125 

$80 

average of 7.0 grams but collected 90%. lt took 2.35 seconds to 
power off. When compared to other sanders in the review, its 
numbers trailed the pack in nearly evety category. 

- Barry IVM Dima is an associate editor. 

Spokeshave by Caleb James 

$185 

memory a must. But the infinite variability became second 
nature for me after just a little bit of practice; after months using 
the tool, 1 found my metal-bodied shave slow and frustrating in 
comparison. However, 1 still think modern shaves are best for 
those times whe n it might be clifficult to keep a consistent ti lt 
on the tool, such as on a tight curve o r a long sweep. 

A bit of warning: There's often a waitlist for this tool, but the 
wait is well worth it. 

- Ben Strano, fine Woodworking:~ digital brand manager, 
has a passion for chairmaking. 



Our Edge Rules simplify your life by wrapping around the edge of your 
stock and giving you an accurate scale on both sides. The rule supports 
itseff and makes it simple to mark both the face and the edge at the 
same time. Available in four lengths, indMdually or as a set. 

Find out more about the Woodworkers Edge Rules at woodpeclc.com 

I; .:..,::MADE IN 
Woodpeckers, LLC • Strongsville, Ohio • 800.752.0725 ~Z::USA 

Lll 
WW W. EHEA T . COM 

ENERGY SAVING & SILENT 
4 cents per hour!" & has no fan! 

ULTRA-SAPE & HEALTHY 
cool to the touch & doesn't blow dust 

1· 800 · 807·0107 EASY TO INSTAll& SLEEK 
installs in minutes & only 2 inches t hin! 

10% OFF 1 or more Envi Heaters 
Coupon code: FW191 0 I FREE SHIPPING! 

www.finewoodworki ng .com 

800-241-67 48 Atlanta, Georgia 

Get precision quality & 
innovative space savings 

with a SawStop Router Table. 
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handwork

Resawing by hand
WITH A GOOD, SHARP SAW, IT’S FASTER AND 

EASIER THAN YOU MAY THINK

B Y  B I L L  P A V L A K

“

Different teeth 
for different jobs. 
In the photo above, 
Pavlak is using a 
51⁄2 ppi saw, good 
for general-purpose 
work. When 
cutting veneer 
(left), Pavlak uses 
a 10-ppi saw. The 
higher tooth count 
affords more 
finesse and leaves 
a finer surface.

Pick the right saw for the job
When selecting a saw for resawing, think large and aggressive. 
The teeth need to be filed for ripping and have some set, but not 
too much. Saws from modern makers should come sharp. If you 
buy an antique one, but aren’t comfortable sharpening it yourself, 
send it out and let the sharpener know you’ll be using it for 
resawing. Don’t stress too much about the tool, though. The saw 
needs to be good and sharp, not great and perfectly sharpened. 

A handsaw with a 26-in.-long blade works well for boards up to 
12 in. wide. For wider stock, I grab a helper and a 4-ft.-long, two-
person frame saw. Fortunately, that isn’t often. I use a 5-1⁄2-ppi 
(points per inch) saw. For really aggressive jobs, like cutting up 
backboards, I might use something coarser. I go finer for veneer. 
If your budget allows only one saw, go for 7 ppi.  

W275HW.indd   22 2/27/19   1:57 PM
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Begin with 
a reference 
surface. Because 
you’ll scribe the 
thickness off this 
face, make sure 
it’s flat and without 
wind.

Scribe the resaw 
thickness. Using 
a marking gauge, 
wrap the scribe line 
around the entire 
board. Make sure 
it’s clearly visible.

Clamp the board 
so it’s angled 
slightly away 
from you. A lot of 
force is generated 
while resawing by 
hand, so Pavlak 
recommends 
having a stout 
bench and a strong 
vise to handle the 
task.

I can’t imagine having to do all 
of that by hand.” Woodworkers 
often say this to me as I demon-
strate 18th-century cabinetmak-
ing at Colonial Williamsburg. 
I try not only to get them to 

imagine it, but also to see that hand-tool 
techniques still have an important place 
in today’s shops. There is, however, one 
method where the conversation often 
stops: resawing by hand.

For starters, it looks exhausting. There’s 
also fear around following the line. 
But resawing by hand isn’t that hard or 
arduous; it just takes trying it a few times 
to realize that. And once you become 
proficient, your resawing will never 
be limited by your bandsaw—or lack 
thereof—again.

For the best results, there are a few 
things to keep in mind. Foremost, when 
sawing, advance the saw only down a 
line you can see. This means starting 
at the near corner, taking great care 
to advance the blade simultaneously 
across the end and the edge facing you. 
When you reach the far corner, flip the 
board and repeat. This process of cutting 
triangles (see pp. 24, 26) means you are 
sawing only the lines you can see.

Starting is the hardest and most crucial 
part. The wide blade will feel unwieldy 
until it’s buried in the board, so use the 
thumb of your off hand to position and 
steady it on the waste side of the cut. 
Generally, I saw off my line to leave a 

GET READY

“

To watch a video of Bill Pavlak and a 
partner working together to resaw wide 
stock, go to FineWoodworking.com/275.

Online Extra
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handwork continued

Course correct if necessary. Apply a little 
lateral pressure with a finger to allow the set in 
the teeth to push the tool back on track.

Start just off your line. Pavlak is right-handed, 
so he keeps the waste to his right to better see his 
line. (Lefties should do the opposite.) He positions 
and steadies the saw with his thumb.

SAW INTO THE NEAR CORNER
Begin by cutting a triangular kerf across 
the top end and partially down the edge 
facing you. When resawing, saw only 
down a line you can see. 

START THE CUT

Take full-length strokes. From beginning to end, slip into a rhythm, using 
the entire length of the saw as soon as it feels stable in the cut.

SECOND CUT GUIDED BY FIRST
Within a couple of strokes from the new 
side, the saw will fall into the first cut’s 
kerf, making it easier to guide.

Flip the board for the second cut. Once again, saw only what you can see while taking careful, 
deliberate strokes with the saw.

F I N E  W O O D W O R K I N G24
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A CAN'T-MISS EVENT FOR WOODWORKERS 

Fine 
Wqqcfworking 

LIVE 2019 
April 26-28, 2019 I Southbridge, MA 

Join us for classroom instruction, technique 
demonstrations, and design inspiration in a fun­
filled weekend that's destined to be the event of 

the year for the woodworking community. 

Hurry! Book now before it sells out 
FineWoodworkingLive.comjRegister 

C 2019 The Taunton Press 

Woodpeckers· 
Unmatched Precision 
Unmatched Selection 
Woodpeckers manufacturers a range of squares covering every 
scale of woodworking, from jewelry boxes to complete kitchens. 
Each square guaranteed accurate to ±.0085°, a tolerance of less 
than the thickness of a human hair two feet from the reference edge. 

Woodpeckers one-piece core and offset cheeks give 
you a square that starts square, stays square and 
helps you every step of the way in your projects. 
See our full line of squares, plus all our 
precision woodworking products 
at woodpeck,com. 
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handwork continued

F I N E  W O O D W O R K I N G

little room for error and a little 
extra thickness that can be planed 
away later. After a few strokes, the 
once-wobbly blade will be your best 
friend as its width helps guide the cut. 

Don’t race with the saw and don’t 
force it. A proper resawing job 
shouldn’t wear you out. Use the full 
length of the blade with purposeful 
strokes, but don’t white-knuckle the 
handle or bear down on it 
or the saw plate. Follow 
the old cliché: Let the 
saw do the work. Fall 
into a rhythm and let 
up a little on the return (pull) stroke. 

If the saw begins to drift off course, 
don’t twist it in the cut to bring it back 
on track. This will only work on the 
edge; the saw will still be off course 
in the middle of the board. Instead, 
use the set to your advantage by 
simply pressing the side of the saw. 

Wedge the kerf open. Some 
boards may close up as you 
resaw them, pinching your 
saw. If this happens, put a 
wedge in the kerf to prevent it 
from closing. 

TRIANGLES ALL 
THE WAY DOWN
The remaining cuts 
are simply a matter 
of flipping the board 
every time you 
reach the bottom of 
the previous cut.

Keeping the board 
clamped at an 
angle maximizes 
the amount of 
blade in the 
board at any time, 
increasing stability. 

T IP

handwork continued

CONTINUE 
THE CUT
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BEGINS HERE. 

North America's Largest Woodworking Event of the Year is Here! 
If you're a passionate Woodworking Enthusiast, Hobbyist, Own a Small Shop, 

Then this is the Show for You. 

A W F Si 
~ V E G AS 

GET YOUR PASS TODAY @ www.AWFSFair.org 
Enter Promo Code: FWM and SAVE 

July 17-20, 2019 I Las Vegas Convention Center I Las Vegas, Nevada 
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Flip for the final 
cut. Follow your 
scribe line and aim 
for the small kerf 
at the far corner. 

Inspect the sawn 
surface. You’ll 
likely see some 
roughness and 
sawmarks. For 
backboards, Pavlak 
leaves the stock 
right off the saw. 

Plane if 
necessary. Boards 
resawn with good 
technique and the 
proper saw won’t 
take much to plane 
smooth.

If your saw keeps wandering off course, 
it’s probably not you. Blame the tool. It 
needs to be sharpened or reset. 

If all goes well, the triangular cuts will 
meet beautifully. Sometime during the 
last stroke all the resistance below the 
blade disappears and “thwump,” you’re 
through. That moment almost always 
comes as a sweet little surprise. For 
those other times, don’t worry. If the 
kerfs don’t meet but are past where they 
should have met, pull the boards apart 
and plane away the wood that remains. 
It doesn’t feel good when that happens, 
but you’ll still have a usable piece and it 
will be better the next time around.

Resawing by hand works just as well 
for veneer, and the technique’s the 
same—albeit much more deliberate and 
cautious. I won’t saw thinner than a 
heavy 1⁄16 in. One of my coworkers has 
successfully gone down to 1⁄32 in., but it 
wasn’t really worth the trouble.

In all honesty, it’s easier to resaw than 
to write or read about it. I’d dare you 
to try it for yourself if you don’t believe 
me, but there’s nothing daring about 
it. After a little, you’ll turn yourself into 
the highest-capacity bandsaw in the 
neighborhood. □

Bill Pavlak is the supervisor at the Anthony Hay 
Cabinet Shop at Colonial Williamsburg in Virginia.

F INISH UP

Extend the kerf to the bottom corner 
before flipping the board end for end. This 
helps you direct your saw to the already-sawn 
cut and makes it a little easier for the board to 
pop open at the end of the cut.

W275HW.indd   27 2/27/19   1:59 PM

COPYRIGHT 2019 by The Taunton Press, Inc. Copying and distribution of this article is not permitted. • Fine Woodworking #275 - May/June 2019



othing is more daunting to a woodworker than a 
pristine piece of white paper. And w hen it comes 
to design, we often fa ll back on reproducing 
work that already exists. This makes sense from 
the standpoint of learning techniques, like when 
a painter re-creates the Mona Lisa or a sculptor 

copies Michel<tngelo's David. To translate this example from 
fine art to furniture making, think o f a woodworker who re­
creates a Sam Maloof rocker. Often regarded as the pinnacle 
of woodworking, a M aloof rocker offers the a·aftsperson m 
education in a bevy o f woodworking techniques. 

But once you have a grasp on technique, where do you 
go from there? Most woodworkers look at other furniture for 
inspiration, taking the shape of a leg from one chair and the 
crest rail from another, or appropriating the top of one table 
and putting it on the base of another. When the stars align, the 
result is a functional object that is pleasing to the eye. But often 
the result just misses the mark . We've all been there. 

A fresh path to Inspiration 
When 1 teach furniture design, I steer my students away from 
the cut-and-paste tactic by offering a variety of alternative 
approaches. One of my favorite methods is to find inspiration 
in all objects. Art, architecture, p lants, animal~mything from 
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our everyday surroundings can 
be a rich source of inspirat ion. 
A good example of this 
methodology is a series of 
pieces I made w here high-end 
fashion served as the spark. 

While browsing through 
a newspaper, I came across 
the 2009 collection o f fashion 
designer Zac Posen. I was 
blown away by the sculptural 
form of the arms and neckline of a dress, which were created 
by pleats. I immediately began thinking of furniture, md more 
specifically, how the soft folds of fabric might trmslate into 
a hard material such as wood. In that brief moment, without 
intention, inspiration was gleaned and the design process 
begun. 

Sketch the spark Into reality 
With the dress as a reference, I began to sketch. One sketch led 
to another until I enlarged the shoulder and upper arm portion 
of the dress using a grid transfer technique. Drawing by hmd 
allows you to discover information about an object that wou ld 
otherwise be lost. As you draw, you become conscious of the 

r>hoiOS: Don & (',.on no tecca Photos (dress);Jim JJugan ( Wble); 
Yuki 13on.erson ''"'ol<); Jennifer Anderson (M DJ' protOI)'f'<') 



object's attributes: repetition, geometry, symmetry, asymmetry, 
te>.'tu re, colo r, and pattern . \XIhen I connected my hand and 
eye to d raw the d ress, I d iscovered that the repetitive pea ks 
and valleys and gentle sweeping curves of the pleats created a 
visual moveme nt I wa nted to captu re in my fu rniture. 

f rom the re I bega n resea rching othe r sources of inspiration 
with a simila r aesthetic, such as icebergs, running water, and 
mushroom gills. Those images became sketches and those 
sketches led to more sketches. I d rew the e ntire object, 

When the stars align, the result is a functional 
object that is pleasing to the eye. 

enlarged portions, colored some, until the curves, peaks, and 
valleys eventually found themselves incorporated imo furniture 
forms. 

Whether it's a am .Maloof rocker or the pleats of a dress, 
inspiration can come from anywhere at any time. Our goal 
should be to remain open to it and harness that inspiration as it 
comes, and then turn it into the best work we can make. D 

Jennifer Anderson is a designer, woodworker, and teacher at Palomar College 
in San Marc os, Calif. 

From fabric to furniture 
Blending the concept-in this case, the pleated fabric of a 

dress-into furniture was not too difficult. Since visual movement 
would be the focal point, I wanted the furniture to serve as a 

backdrop. Simple forms In nondescript woods would highlight the 
carvings best. Using my sketches and the aid of friends with CNC 

machines, we developed a drawing using Rhinoceros software 
and began prototyplng the carvings. After a few attempts, we 

established the cutting pattern and now have a file that can be 
used repeatedly. This type of carving can easily be farmed out to 

any fabrication company with a CNC machine for hire. These days 
it's very common and affordable. 

The last carving path on the CNC leaves a fairly clean surface, 

with a fine grid-like texture. Using a medium-grit sandpaper, I 
knocked back any fuzz. Once I had a consistent surface I applied 

several coats of milk paint to the carved surfaces, lightly sanding 
between coats. I applied a hand-rubbed oil finish using a wet­

sanding technique. This left a silky smooth finish akin to the 
pleats on the Posen dress. -J.A 
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Making my way into chairmaking 
was a long process, and between 
early chair attempts I built stools 

to help advance my turning, shaping, and 
joinery skills. Stools not only offered quick 
and invaluable lessons in the craft, but they 
also supplied my workshop and my house 

Build a Curved-Leg Stool

Simple bends provide stability and visual flair    B Y  P E T E R  G A L B E R T

5⁄8 in.

with some of the most enduring and useful 
pieces that I’ve ever produced. Among my 
favorite designs is this curved-leg bar stool. 
It’s comfortable, light, and useful, and its 
bent legs add an elegant flair, offering the 
stability of a larger footprint without affect-
ing the slim silhouette of the piece.

Unlike most of my chairs, this stool can 
be made using wood from planks instead 
of logs, although care should be taken to 
select straight-grained material of a suit-
able strength and ability to bend. The bend 
is slight enough to be made in kiln-dried 
as well as air-dried wood.
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Build a Curved-Leg Stool

Simple bends provide stability and visual flair    B Y  P E T E R  G A L B E R T

SEAT TOP VIEW

SEAT FRONT VIEW

FOOTREST 
TOP VIEW

FRONT VIEW

SIDE STRETCHER

BACK STRETCHER

BACK LEG

SIDE VIEW

A STURDY, STYLISH STOOL

173⁄16 in.

13⁄4 in.

Leg centerpoints

8 in.

77⁄8 in.

91⁄2 in.

131⁄4 in.

Sightlines

25⁄8 in.

3°

21⁄2 in.

5⁄8 in.

77⁄8 in.

71⁄4 in.

97⁄8 in.

21⁄2 in.

5⁄8 in.

79⁄16 in.

71⁄4 in.

97⁄8 in.

15⁄16 in. dia.

1 in. dia.

11⁄2 in. dia.

15⁄8 in. dia.

13⁄16 in. dia.

11⁄4 in. dia.

FRONT LEG

5⁄8 in.

6 in.

145⁄16 in.

13⁄8 in.

FOOTREST FRONT VIEW

3⁄4 in.

After fitting tenons, plane 
top parallel to floor.

13 in.
1 in.

5⁄8 in. dia.11⁄8 in. dia.

5 in.

1⁄2 in. dia.
1 in. dia.

3⁄4 in.
103⁄8 in.

173⁄8 in.

265⁄8 in.

151⁄2 in.

263⁄8 in.

1°

SEAT SIDE VIEW

Square tenons 
on the footrest 
add rigidity.

The legs are 
turned, then 
their bottoms 
are steam-bent. 

131⁄4 in.

Wedged through-
tenons attach 
the legs to the 
carved seat. 

Unlike most of my chairs, this stool can 
be made using wood from planks instead 
of logs, although care should be taken to 
select straight-grained material of a suit-
able strength and ability to bend. The bend 
is slight enough to be made in kiln-dried 
as well as air-dried wood.

3⁄4 in.

5⁄8 in.
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Tapered tenons. While turning the tapered tenons at the top of the legs, 
Galbert uses a template placed on the lathe bed with a 6° taper drawn 
on it as a guide.

Double curve. To turn the S-curved bottom section of the leg, where 
the bend will be, first make a long shallow concavity, then complete the 
shape by cutting downhill to create the adjoining convex section.   

Sawn or split. If you don’t have green wood to split from the log, you can saw your leg stock from 
lumber. 

Turn and bend the legs
Turning the long, thin legs without letting 
vibration creep in takes patience and sharp 
tools. Be careful also with placement of the 
V-grooves, as they determine the location 
of the stretchers. And take care to get the 
shape of the lower portion of the leg just 
right. It’s not a straight taper, but a slight 
reverse curve from convex to concave.

Once the legs are turned, it’s time to 
build the bending form. It is made from 
two pieces of 3⁄4-in. plywood, each band-
sawn to the shape of the leg’s curve. Tilt 
the bandsaw table 25° for the cut, so 
when the two halves are screwed together, 
there’s a channel along the curving edge to 
cradle the leg. I line the channel with 1⁄2-in. 
hard felt. When the leg goes into the form 
the felt compresses, conforming to the leg 
without making dents or flat spots. Three 
small clamping blocks, also V-shaped on 
the edge and lined with felt, are attached 
by swiveling arms to the main form. 

Begin the bending by boiling 2 in. of 
distilled water in a tall pot. I make a ply-
wood lid for the pot with a hole drilled 
in it for the leg. A rubber band wrapped 
around the leg acts as a stop and keeps 
the leg from getting stuck when it swells. 
Depending on the stock, as little as 45 
minutes in the steam may suffice. When 
you pull the leg from the pot, insert the 
foot in the form and secure it with clamps. 
Then, using the length of the leg as a lever, 
draw the top of the leg to the form and 
clamp it in place. The leg can come out 
of the form once it has cooled (in an hour 
or so) or overnight if you want a more 

Begin with the legwork
GET THE LEGS TO THE LATHE
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28 in.

5 in.

Bandsaw the bending form. With the 
bandsaw table tilted to 25°, Galbert saws 
a piece of 3⁄4-in. plywood to the shape of 
the leg bend. A second piece of plywood 
with the opposite angle will complete the 
bending form.

The form gets felted. After screwing 
the two halves of the form together, use 
contact cement to glue a strip of 1⁄2-in.-
thick hard felt to the V-grooved edge.

One leg, well 
cooked. Boil 2 in. 
of distilled water 
in a good-sized pot 
with a lid you’ve 
drilled to accept 
the leg. A rubber 
band around the 
leg keeps it from 
getting stuck 
when it swells. In 
45 minutes or so, 
the leg is ready to 
bend.

Foot first. After 
removing the leg 
from the steam, 
wrap the foot in 
plastic wrap (to 
keep it from losing 
moisture too 
quickly) and insert 
it into the bending 
form.

Clamp it to a 
curve. After 
clamping the foot 
in place, use the 
leg as a lever and 
make the bend, 
then lock the top 
end in place with 
a clamp. When 
placing it in the 
form, rotate the leg 
so the growth rings 
on the end grain 
are vertical.

Double curve. To turn the S-curved bottom section of the leg, where 
the bend will be, first make a long shallow concavity, then complete the 
shape by cutting downhill to create the adjoining convex section.   

A GENTLE BEND

Plywood, 
3⁄4 in. thick

V-channel cradles 
turned leg.

Hard felt, 1⁄2 in. 
thick, adhered with 
contact cement

Pivot arm

Clamping block, 
plywood, also has 
felted V-groove.

PLYWOOD PROFILE

LEG-BENDING FORM
The heart of the form is two 
pieces of plywood, bandsawn 
to shape and screwed together.

4 in.

Foot goes here.
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Finish reaming. 
After the first 
reaming, use the 
leg as a reference 
to finish up. The 
leg angle including 
the bend should be 
11.5°. Galbert uses 
a larger shopmade 
bevel gauge set to 
11.5° to confirm 
the angle.

Two mirrors guide the drilling. To align the drill, place a 
bevel gauge set to 9.5° by the side mirror and a 90° square 
by the front mirror.

Reaming comes next. After drilling through 
the seat blank from the top, then drawing sight 
lines on the underside, ream the mortises 
halfway home using the 9.5° angle.

Aligning the leg. Sight down the leg, rotate it 
until the bent tip is pointing up, and mark the 
top end at that point. You’ll use this to align the 
rotation of the leg with the seat’s sightline.

Create the seat
DRILL  AND REAM THE LEG MORTISES

Draw the drilling angles. To create the layout that will 
direct the drilling, connect the mortise center points on the 
top of the seat blank.

Drilling and 
reaming 
angle is 9.5°.

Angle of leg 
including 
bend is 11.5° 
from center 
of mortise to 
center of foot.

GALBERT’S-EYE VIEW

Bevel gauge 
set to 11.5°Combination square

Centerpoint of the foot should fall at 
the intersection of the two layout lines. 

To sight the leg’s angle, stand so the blade of the 
combination square is right on the primary layout 
line and the blade of the bevel gauge just touches 
the perpendicular line.

Primary 
layout line

Perpendicular 
line

Learn how to ream mortises for a super-
tight fit in a members-only video series 
at FineWoodworking.com/275.

Online Extra
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Spokeshave 
blends the 
facets. After 
shaping the edge 
with drawknifed 
chamfers, blend 
them to a fair curve 
with a spokeshave.

First the dish. Using an inshave (or a large gouge) relieve a wide oval-
shaped area toward the back of the seat. Galbert drills two 5⁄8-in.-deep 
holes to guide the depth of the dish.

Then the ramp. Use an inshave to carve an angled plane from the 
deepest part of the dish up to the front rim of the seat.

Edgework. Flexible 
thin plastic makes 
perfect template 
material for laying 
out the shaping at 
the edge of the seat 
(far left). To shape 
the edge, Galbert 
uses a drawknife 
to create a series 
of chamfers, 
first broad, then 
narrower.

exaggerated bend. Dried wood—whether 
kiln- or air-dried—has the ability to hold a 
bend nearly instantly. But if you use green 
wood, leave the leg in the form longer. 

If you are using white oak or have trou-
ble with checking, consider wrapping the 
steamed section of the leg in clear wrap 
before inserting it in the form. This slows 
the loss of moisture and heat and helps 
prevent splitting. When the leg comes out 
of the form, wrap the foot in paper to slow 
the moisture exchange.

On to the seat
With all the legs turned and bent, it’s time 
to drill and then ream the leg mortises in 
the seat blank. Lay out the center points of 
the mortises on the top of the seat, then 
draw sight lines by connecting the center 
points. The angles for all the leg mortises 
are the same—9.5°. I drill them with a 5⁄8-in. 
drill bit using a two-mirror setup to guide 
me. Once the holes are drilled through the 
seat, transfer the sight lines to the under-
side of the seat so you can start reaming. 
Using a square and a bevel gauge to guide 
the tool, ream at the same 9.5° angle until 
the legs seat about halfway into the holes. 

Next, to adjust for any variation in the 
leg bends, I finish reaming while using 
the leg as a reference. I set a large shop-
made bevel gauge to 11.5° and use it to be 
sure the centerpoint on the tip of the leg 
aligns with the centerline of the mortise. If 
it doesn’t, I tweak the reaming until it does.

With the legs fitted I move on to carving 
the seat. This can be done with gouges, 

SEAT SHAPING
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Elastic guideline. Find the center point for the 
stretcher mortise by sighting between the two 
lines of a rubber band strung around the legs.

Extension for accuracy. An extension rod 
supported at the near leg makes it easy to drill 
accurate mortises. Before drilling, rotate the 
leg just enough to drill squarely into it.

Dowels determine distance. After drilling the 
mortises for the side stretchers, insert dowels 
and use the rubber band method to mark for 
the back stretcher and footrest mortises.

More mortises. With one dowel removed so he can rotate the leg, 
Galbert drills a centered hole. In place of the dowel, he clamps a board 
across the back to maintain the correct leg orientation.

From round to square. A V-block helps strike a square line at the top 
of the footrest mortise. Galbert colors the inside of the drilled hole with 
a marker to guide him as he chops the hole square. A shopmade cradle 
holds the leg level and wedges provide support beneath the chiseling.

Stretcher joinery
DRILL  FOR THE STRETCHERS
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Mill and shape 
the footrest. 
Galbert mills the 
footrest blank to a 
thickness that just 
fits the height of 
the mortise. After 
bandsawing the 
blank to shape, 
he fine-tunes the 
overall shape—and 
the tenon’s fit—
with a drawknife.

Stretcher tenons. 
A Sorby sizing tool 
simplifies turning 
the tenons on the 
stretchers. Galbert 
makes a cut to full 
depth at the very 
end, but creates the 
rest of the tenon 
with a series of 
gradually deeper 
sideways slicing 
cuts. 

spokeshaves, and scrapers, but traditional 
chairmaker’s tools will speed the process 
and add to the fun. Two holes drilled 5⁄8 in. 
deep locate the deepest part of the carv-
ing. With an inshave, I carve a bowl shape  
toward the rear of the seat, working almost 
to the bottom of the depth holes. Next I 
use the inshave to carve a plane angling up 
from the bottom of the bowl to the front of 
the seat. For both the dish and the plane, 
I follow up the inshave with a travisher. 
Then, using a drawknife, I relieve the front 
edge of the seat where the sitter’s thighs 
pass over it. I refine this area with a spoke-
shave. The carving on the underside of the 
seat is all done with the drawknife and fin-
ished with the spokeshave. I leave a small 
flat at the front and back of the seat top to 
make clamping in a vise easier. Those flats 
are easily shaped after assembly.

Stretcher time
To simplify drilling the stretcher mortises, 
I attach a 16-in. length of 1⁄2-in-dia. round 
steel stock to my drill bit with a motor-shaft 
coupling. I drill with the legs socketed into 
the seat, and there’s no need for measur-
ing angles. Start by orienting the legs in 
the seat and marking the center points of 
the side stretchers on each leg. To support 
the rod while drilling the mortise in a back 
leg, clamp a board to the front legs 1⁄4 in. 
below the center point of the V-groove. 
This centers the 1⁄2-in. extension rod on the 
groove. Before you drill, rotate the leg just 
enough so the bit is pointing to the center 
of the leg. Then drill 1 in. deep.

After drilling for the side stretchers, I cut 
dowels the length of the stretchers and put 
them in the newly drilled mortises. This 
ensures accuracy as I mark for the front 

TURN THE STRETCHERS AND SHAPE THE FOOTREST

After fitting, 
make it flat on 
top. Because the 
legs are angled, 
the footrest tilts 
upward slightly. 
To make its top 
surface parallel 
to the floor, set a 
pencil to strike a 
line at the height of 
the top back edge.

Final shaping. 
After flattening 
the top, bevel the 
underside to give 
the footrest a 
lighter look.

SOURCES
OF  SUPPLY

REAMER
Made by Tim Manney 

@tim.manney on Instagram 
or via email at tmanney@

gmail.com

HARD FELT
1⁄2-in. off-white hard felt

 durofelt.com

SHAFT COUPLING
amazon.com
grainger.com
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Front and rear first. Using Old Brown Glue, 
which has a leisurely open time, Galbert begins 
assembly by gluing in the rear stretcher and 
the footrest.

Front to back. Connect the front and back 
assemblies by gluing in the side stretchers. 

Dry tenons. Fit the legs up through the seat without glue, and make 
marks for tenon wedges perpendicular to the seat’s grain direction.

Kerfs for wedges. After removing the legs from the seat, follow your 
layout lines to cut kerfs for the tenon wedges.

Glue and bang, then drive a wedge. To knock the legs home at final assembly, Galbert elevates 
the inverted stool on spacers. Then he flips the stool and glues and drives the wedges.

Assemble the stool and rear stretcher mortises and repeat the 
drilling procedure. Then I square up the 
footrest mortises with a chisel.

To make the footrest, mill a board so its 
thickness matches the height of the square 
mortise. Cut the footrest to rough shape at 
the bandsaw, then use a drawknife to fit its 
tenons to the mortises. The rake of the legs 
will cause the footrest to angle upward 
slightly. I level its top to the floor with a 
drawknife and spokeshave. Then I taper 
the underside to lighten the look of it.

Stool assembly
I assemble the stool with liquid hide glue 
(from Old Brown Glue), which allows the 
very tight joints to seat without seizing. I 
start by gluing the footrest between the 
front legs and the back stretcher between 
the back legs. Then I join those two as-
semblies with the side stretchers. Once the 
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Dial in a slight cant. The front legs are shorter 
than the rear ones, angling the seat forward 1°. 
Galbert uses his iPhone to measure the angle 
and puts coins under the feet to adjust it. Then he 
marks each foot and saws at the pencil lines.

Flush to the seat. When the glue has cured, cut the through-tenons 
flush. Where the saw can’t cut flush, follow up with a shallow gouge.

Finishing touch. With a spokeshave, Galbert cuts a defining chamfer 
around the back edge of the stool.

TRIM THE FEET

F INISH THE SEAT

legs are all connected, I insert their ten-
ons—unglued—into the seat and mark for 
wedges. After cutting slots for the wedges, 
I glue and wedge the legs in place.

Finally, I level the legs, trim the through-
tenons, and finish off the top of the seat 
with spokeshaves. After a careful scraping, 
I apply milk-paint and an oil finish. □

Peter Galbert is a chairmaker and teacher 
in Rollinsford, N.H. Full-size plans for his stool 
are available at petergalbert.com.

Watch Peter 
Galbert make 
this stool at Fine 
Woodworking 
Live 2019

2019 LIVE
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Don’t Fight the Fibers

For a lesson on reading grain from Fine 
Woodworking’s Mike Pekovich, go to 
FineWoodworking.com/275.

Online Extra
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Like most woodworkers, I’ve learned about grain direc-
tion the hard way. I still remember the sound a beautiful 
piece of spiderwebbed Brazilian rosewood made when 

I sent it through a planer with dull knives, nor will I forget 
seeing it emerge with terrible tearout. I was making a jewelry 
box for my girlfriend, and I nearly wasted that pricey piece 
of wood. In the end I had to make the sides much thinner 
than I wanted. 

I’ve now been cutting, drying, and selling high-end lumber 
for furniture and instruments for more than a decade, and 
I’ve been making furniture for much longer than that. Along 
the way I’ve learned a number of reliable ways to read grain 
and avoid tearout, whether I’m surfacing the wood using 
power tools or by hand. I’ll help you make the most of your 
materials and avoid mistakes reading grain. 
In this article, I’ll refer collectively to the various longitudinal 

cells in wood—the ones that grow vertically in the tree—as 
fiber. Learn how to read the fiber and you’ll head off tearout 
before it happens. Even when you can’t prevent it completely, 
you’ll know how to minimize it, making it faster and easier 

to produce the flat, flawless surfaces that char-
acterize high-end work. 

Don’t Fight the Fibers

HANDPLANE

PLANER

JOINTER

DIFFERENT TOOLS, DIFFERENT DIRECTIONS
Planing with the wood fibers means different things on 
different tools.

RIGHT DIRECTION
Fibers are pushed down 
and cut cleanly.

WRONG DIRECTION
Fibers are pulled upward 
and chunks are torn out of 
the surface.

Better ways to read grain and 
make the most of your lumber 

B Y  J A S O N  R O B E R T S

Plane 
direction

Cutterhead 
rotation

Cutterhead 
rotation

Feed 
direction

Feed 
direction

Fiber angle

Fiber angle

Cutting 
motion

Cutting 
motion

Mark the angle, not the direction
Roberts marks the fiber angle on the edge of the stock 
with a short dash. An arrow indicating which way to push 
won’t always work, since the right direction depends on 
which face you are planing and which tool you’re using. 

TIP

Cutterhead 

Work in the right direction
Whether you’re surfacing boards by hand or machine, the 
orientation of the wood fibers makes all the difference.

Fiber 
angle

Fiber 
angle

Fiber 
angle

For a lesson on reading grain from Fine 
Woodworking’s Mike Pekovich, go to 
FineWoodworking.com/275.
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How tearout happens 
Trees taper as they grow, and tree trunks aren’t always straight. So when 
boards are cut out of a log, the fibers often run at an angle to the surface. 
Wood always wants to split along the fibers. When you plane in the wrong 
direction, tiny splits dive forward and down ahead of the blade and little 
chunks of wood lift up and break off, leaving the jagged divots we call tearout. 

Joint, plane, or handplane the board in the right direction, and the fibers will 
lie down nicely and cut cleanly. Whether the board is riftsawn, quartersawn, 
or flatsawn, reading the fiber direction and approaching it correctly is the key. 

Adjacent surface tells 
the tale. Roberts read 
the ring lines on the 
face of this ash board 
to figure out which 
way to joint the edge, 
achieving a glassy 
surface as a result.

Growth rings are visible on 
the edges and faces of many 
woods, and usually are a good 
indicator of fiber direction. READ THE FACE

TO PLANE THE EDGE

It’s the fibers that matter
Although growth rings create grain patterns, it’s the 
orientation of the wood fibers—the various cells that 
grow vertically in a tree—that matters when it comes 
to cutting. Hardwoods have three types of vertical, or 
longitudinal, cells: vessels, fiber cells, and tracheids. 
Softwoods have just one type, tracheids. A closer look at 
the cellular structure of hardwood reveals a number of 
reliable indicators of fiber direction. (In softwoods, with 
no vessels and only microscopic rays, rings are the only 
guide to fiber direction.)

Vessels (pores) 
grow vertically in 
the tree, and they 
can often be seen 
emerging from the 
sides of boards. 
In large-pored 
woods, they are 
another dependable 
indicator of fiber 
direction.

Rays are ribbons of cells that 
grow horizontally in the tree, 
radiating out from the center 
toward the bark, visible in some 
woods but not others. Because 
they are sandwiched between the 
longitudinal cells, rays seen on the 
face of a board are an excellent 
indicator of fiber direction.

Rings, the circular patterns of a tree’s 
seasonal growth, create prominent lines on 

the surfaces of a board that can offer a 
reliable roadmap to fiber direction. 

But they are sometimes 
misleading.

Fiber cells, along with tracheids, are the 
primary structural cells in a tree. However, they 
are very small in diameter and hard to see on 
the surface of a board, so you’ll need to look 
elsewhere to determine fiber direction in a board.

Rings

Good ways to read 
fiber direction
Roberts takes different approaches 
with different woods, depending on 
which indicators are most visible.
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Visible vessels are excellent too. If you 
can’t see rays, look for vessels (pores). In some 
woods, like the butternut shown here, vessels 
appear as long, dark dashes. Other woods 
with readable pores include birch, walnut, and 
mahogany.

The rays are always right (if you can see 
them). In woods with visible rays, like red oak, 
white oak, and sycamore, their brown lines are 
a foolproof indicator of fiber direction. Note 
how the oval-shaped pores (vessels) agree with 
the rays here, while the growth rings do not. 

Adjacent surface tells the 
tale. Roberts read the ring lines 
on the edge of this ash board to 
figure out which way to plane the face.

When visible, rays and vessels are the 
most reliable indicators of fiber direction.Rays and vessels

Sometimes the rings don’t tell the story. 
Using the rings as a guide when jointing this 
oak board resulted in tearout. A close look at 
the rays (see photo at right) would have been a 
better bet.

Rays

Vessels

Direction of rays 
and vessels

Direction 
of growth 
rings

READ THE EDGE TO PLANE THE FACE
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No good way to go. Figured woods have constantly 
changing grain, which can result in really nasty tearout. 

RAYS
Rays are a weak point in some 
woods—such as quartersawn oak—
and are prone to tearout no matter 
which direction you plane or cut.

CURL
Woods like tiger maple get their 
luster from the tight undulations 
of the grain, which can change 
direction every 1⁄4 in. or less.

INTERLOCKED
It’s common for some tropical 
hardwoods to have interlocked grain 
where adjacent stripes of wood have 
fibers running in opposite directions.

Use sharp blades and skew the board. Roberts installed sharp knives on his 
jointer, skewed the slab of quilted maple as far as possible to create a shearing cut 
(top), and got amazing results this time.

SKEW WHEN JOINT ING

Milling difficult woods
No matter how great a grain-reader you are, you 
can’t always avoid tearout. Here’s how to prevent 
or minimize it on the toughest woods.
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Try wetting the 
surface. This 
works well on the 
planer, where the 
wet surface faces 
up, as opposed to 
the jointer, where 
it would ride the 
cast-iron tables—a 
recipe for rust.

Of course, wood is an organic material, and not all 
boards can be planed cleanly in one direction. Trees 
crook and twist, branches and knots intervene, and 
grain sometimes changes direction along the length 
of a board. Some tearout is inevitable.

In fact, some boards are hard to plane cleanly in any 
direction. Figured woods are especially tricky, with 
curly figure, burls, and bird’s-eyes. Exotic woods with 
interlocking grain are also tough. And in some woods 
the rays are prone to tearout no matter which direction 
you plane or cut. There are boards with straight grain, 
mostly parallel to the surface, that won’t tear out no 
matter what you do. Air-dried wood is also forgiving, 
even when it’s figured. 

There are ways to prevent tearout in even the tricki-
est woods, and I’ll cover a few of those. But first, let’s 
focus on the vast majority of boards you’ll encounter.

A step-by-step approach to reading grain
Where to read the grain direction depends on which 
part of the board you’re working on. When planing 
the face of a board, look at an adjacent edge. Before 
planing or jointing an edge, look at an adjacent face. 

Most woodworkers start with the rings—Growth 
rings are prominent in many species, and usually are 
a reliable indicator of fiber direction. But because of 
the way they emerge on certain boards, these rings are 
sometimes misleading. To determine the fiber direction 
from growth rings, it helps to look at the lines on three 
adjacent surfaces: an edge, a face, and the end grain. 
In softwoods, which have no visible rays or vessels, 
the rings are the only guide to fiber direction. But with 
some hardwoods, there are alternatives. 

Rays can be a better option—Ray cells radiate 
out from the center, or pith, of a tree to the bark, 
carrying nutrients horizontally and storing starches 
and sugars. Because ray cells are stacked in bands 
that grow between the vertical cells, they are a 
guaranteed indicator of fiber direction. They 
are visible in sycamore, red oak, and white 
oak, among other woods that display ray 
fleck when quartersawn. Unfortunately, 
not all woods have visible rays. The ray 
cells in walnut, mahogany, ash, and 
all softwoods, for example, are too 
tiny to see. 

No rays? Look for vessels—If 
you are working hardwood and it 
doesn’t have visible rays, it might 
have visible vessels (pores), an-
other indicator of fiber direction.  

Along the edges and faces 
of open-pored hardwoods like 
butternut, birch, walnut, ma-
hogany, and the oaks, vessels 
emerge as oval-shaped holes or 
long, thin dashes with a distinct 
orientation. Follow their lead: 

TRICKS FOR  PLANING

Consider a 
helical head. 
Spiral cutterheads, 
with segmented 
carbide blades, are 
available for an 
increasing number 
of new jointers and 
planers, and can be 
retrofitted to many 
old ones. These 
cutterheads give 
amazing results 
on the toughest 
woods. 
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Their angle is the other telltale sign of fiber direction.
If all else fails, there’s always trial and error—If 

you can’t determine the best planing direction with a 
close look, make your best guess, and take a light pass 
with your planer, jointer, or handplane. You’ll have a 
50-50 chance of getting the direction right. Even if you 
guessed wrong, if the blades are sharp and the pass is 
light, the tearout will be shallow and you’ll have plenty 
of thickness left to try again. 

When you figure out the best direction for planing 
any board, mark it on one edge for subsequent passes.

Techniques for tricky woods 
Some tearout is inevitable. If you experience it in both 
directions, choose the one that works best. Or try one 
of these approaches.

Tips for machine work—Whether you’re using a 
planer or jointer, one of the simplest ways to avoid 
tearout is to install sharp knives. If you can afford one, 
converting to a helical cutterhead in your jointer or 
planer will greatly reduce tearout in all woods. These 
cutterheads are especially amazing on figured woods. 
If you don’t have a helical head, one way to achieve a 
shear cut on a straight-knife jointer or planer is to skew 
the board as much as the machine will let you. 

Another trick for woods with wild figure is to soften 
the fibers with a wet cloth before feeding the board 
through the planer. This often reduces tearout. I avoid 
this on the jointer, where the wet surface could rust 
the cast-iron tables.

Handplane has its advantages—A handplane has 
a few advantages over planers and jointers. One is that 
you can adapt quickly as you work, planing different 
parts of the board in different directions. This is helpful 
any time the fibers switch directions, such as around 
knots. As always, make sure your handplane blades 

High blade angles. 
Woods such as 
tiger maple cut best 
with the blade at 
about 55° (below 
left), while cocobolo 
(below right) should 
be worked with the 
blade cutting at 60° 
to 65°.

Scrapers work well in 
any direction. A card 
scraper is a great 
tool for targeting 
tricky areas (right), 
but it can leave 
an obvious hollow 
if you work one 
spot too much. A 
scraper plane is 
a better option 
for tabletops (far 
right), helping you 
remove an even 
amount of material 
from the entire 
surface.

SANDING  IS  THE GREAT EQUALIZERHand tools for difficult surfaces
You can get handplanes sharper than jointer and planer knives, and 
scrapers are tearout-free in any direction. 

TRY A SCRAPER

PLANING AT  A  HIGH ANGLE
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are super sharp. On 
tricky woods, try clos-
ing up the mouth tight and 
taking very thin shavings. Using 
a higher blade angle should reduce 
tearout as well.

Sanding or scraping always works—If you con-
tinue to have trouble with tearout, try sanding or scrap-
ing. You’ll get zero tearout on the wildest woods. You’ll 
need to know how to turn a sharp burr on a scraper, 
and both methods can leave hollows in the surface with 
improper technique. This often happens when people 
focus on a small area of deep tearout. 

The key to even scraping or sanding is to work the 
entire surface in a uniform way. That’s why a scraper 
plane works better than a card scraper at keeping the 
surface flat and avoiding hollows. If you have to go 
deeper in one spot, “feather out” the small hollow to 
create a larger, less noticeable, depression. 

Sandpaper requires no setup, has a short learn-
ing curve, and will surface the wildest wood with 
no tearout. This is why so many pros own a drum 
sander or wide-belt sander. With random-orbit sand-
ers, I use harder pads to help avoid digging hollows 
on large surfaces like tabletops. These firm pads are 
available for many sanders. They stay flatter in use, 
especially when a board is harder in some areas 
than others. 

Wood is expensive and mistakes can be hard to fix. 
Learn to read fiber direction, and you’ll be paid back 
many times over. □

Jason Roberts is a furniture maker and wood dealer 
in Olympia, Wash. 

Smooth tabletops 
start with careful 
glue-ups. By 
keeping the 
boards level 
to start with, 
Roberts makes 
it much easier 
to sand them 
flat. He applies 
pressure with 
parallel-jaw 
clamps, uses a 
rubber mallet to 
tap joints level, 

and then clamps 
the ends of the 

panel to level the 
joints there, too.

Try a firmer pad. Firm sanding pads are available for many sanders. They stay flatter 
in use, a big plus on large surfaces and those with figure or defects. 

Sand in a uniform 
pattern. To avoid 
creating hollows 
and leaving behind 
scratches from 
previous grits, 
work the panel in 
a uniform pattern 
with each new 
disk. Be sure to 
attach a vacuum 
to the sander, keep 
it level, and don’t 
add any pressure 
beyond the weight 
of your hand and 
the sander itself.

SANDING  IS  THE GREAT EQUALIZER
Although it’s not always the fastest way 
to smooth wood, sandpaper is a relatively 
foolproof method for producing flawless 
surfaces on the toughest woods.
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I love carving letters. There is something about the crispness 
of a well-cut letter that just feels like magic to me. Eight years 
ago, I was fortunate to be able to study with English wood-

carver Chris Pye and I still carve letters using the technique he 
taught me. There are many other approaches to letter carving, 
but I like this method because you can learn the basics in about 
a day—the rest is just a matter of practice. 

I’ll explain the set of core techniques that, once mastered, can 
be used to create any letter in the alphabet. This type of carv-
ing works well with various styles of lettering (such as italic or 
Gothic/blackletter), but traditional Roman letters are the best 
place to start. Although typographical issues such as spacing 
and layout are essential elements of a successful carving, this 
article will focus on just the technique of carving the letters 
themselves. 

All the letters are cut with double-beveled chisels and gouges. 
(I have had good luck with both Pfeil/“Swiss Made” tools and 
those made by Lie-Nielsen/Auriou.) Somewhat counter intuitively, 
a V-gouge is almost never used for this type of lettering.

There are three basic shapes you need to learn for letter carv-
ing: straights, curves, and intersections. All letters in the Roman 
alphabet comprise some combination of those three elements, and 
carving a letter is usually just a matter of arranging and connecting 
them. Straights are cut with (you guessed it) straight chisels, curves 
are cut with gouges, and intersections are cut with a combination 
of standard and fishtail gouges. 

All letters are cut with the tool roughly 30˚ off vertical. Each 
side, or wall, of the letter is cut with a separate action and they 
should meet in the center of the trench, which is called the root. 

A few key techniques handle every letter in the alphabet

B Y  C L A R K  K E L L O G G

The ABCs of Letter   Carving
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I love carving letters. There is something about the crispness 
of a well-cut letter that just feels like magic to me. Eight years 
ago, I was fortunate to be able to study with English wood-

carver Chris Pye and I still carve letters using the technique he 
taught me. There are many other approaches to letter carving, 
but I like this method because you can learn the basics in about 
a day—the rest is just a matter of practice. 

I’ll explain the set of core techniques that, once mastered, can 
be used to create any letter in the alphabet. This type of carv-
ing works well with various styles of lettering (such as italic or 
Gothic/blackletter), but traditional Roman letters are the best 
place to start. Although typographical issues such as spacing 
and layout are essential elements of a successful carving, this 
article will focus on just the technique of carving the letters 
themselves. 

All the letters are cut with double-beveled chisels and gouges. 
(I have had good luck with both Pfeil/“Swiss Made” tools and 
those made by Lie-Nielsen/Auriou.) Somewhat counter intuitively, 
a V-gouge is almost never used for this type of lettering.

There are three basic shapes you need to learn for letter carv-
ing: straights, curves, and intersections. All letters in the Roman 
alphabet comprise some combination of those three elements, and 
carving a letter is usually just a matter of arranging and connecting 
them. Straights are cut with (you guessed it) straight chisels, curves 
are cut with gouges, and intersections are cut with a combination 
of standard and fishtail gouges. 

All letters are cut with the tool roughly 30˚ off vertical. Each 
side, or wall, of the letter is cut with a separate action and they 
should meet in the center of the trench, which is called the root. 

Most basic lettering is carved along the length of a board, and 
this is good way to start.

If you look carefully at a set of capital Roman letters, you will 
notice that each letter is made from a combination of thick and 
thin strokes. Generally, the width of a thick stroke is 1⁄6 the total 
height of the letter. (So, a 24mm-tall I would be 4mm wide.) 
Most uprights are made of thick strokes. Thin strokes usually 
have a width 1⁄8 the height of the letter, and are mostly used for 
horizontal strokes.

Wood selection
Generally, the harder the wood, the more difficult it is to carve; 
however, you tend to get a crisper result. Conversely, soft woods 
such as poplar and cedar are fairly easy to carve, but can be dif-
ficult to keep looking sharp. I would avoid pine, as the alternating 
hard and soft growth rings make it nearly impossible to get con-
sistent cuts. Mahogany is generally considered the gold standard, 
combining ease of carving with the ability to take fine detail, but 
using it can present some sustainability issues. I have had good 
luck with walnut, white oak, pear, cherry, and Osage orange. Feel 
free to experiment with other woods as well.

Basic upright stroke
The basic upright is the most important stroke to learn, because 
it serves as the foundation for almost all of the different cuts you 
will make afterward. It is essentially an I minus the serifs at the 
top and bottom. Begin with a vertical cut. Place a double-bevel 
chisel vertically along the centerline of the trench, and make a 
heavy cut using a mallet. Don’t be shy about it; the idea is to sever 
the fibers on either side of the trench. 

Next, cut the walls of the stroke. Place the chisel on the right-
hand line. Tilt the chisel 30º to your right, gripping the chisel in 

The ABCs of Letter   Carving

A SMALL KIT OF 
CARVING TOOLS
Traditionally, flat carving chisels are 
designated #1, with a second number 
referring to their width in  millimeters. 
So, a 1/25 refers to a flat, double-
beveled chisel 25mm wide.  Gouges 
are also labeled with two numbers, 
with the first designating the degree 
of curvature, from #2, which is nearly 
flat, to #9, which is either a half-circle 
or a U-shape. Most curves can be cut 
with an assortment of 3s, 4s, and 
5s, while 2s, 6s, and 7s are helpful 
to have on hand in a pinch.  It may 
be useful to have a 150mm ruler 
handy, as nearly all carving tools are 
designated in millimeters.  And at 
least to begin with, it is nice to carve 
letters that correspond to the  size of 
your tools.  For example, if you only 
have a 1/20 chisel, plan on making all 
your verticals 20mm long.

FROM PAPER TO WOOD
Kellogg uses Adobe Illustrator, 
but almost any word-processing 
program will suffice to lay out 
the carving. Trajan is a good 
font to start with. Tape the 
printout to the workpiece with 
a sheet of blue transfer paper 
(saralpaper.com) underneath. 
Then trace the outlines of the 
letters with a sharp pencil 
(above). For large, curved 
letters, Kellogg sketches in a 
centerline (left) to guide his stop 
cuts. On straight sections he’ll 
usually just eyeball it.

Double-
bevel chisel

Gouge

Fishtail chisel 
and gouge

Getting started
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shallow trench, or it is held too upright, and the trench becomes 
too deep. Don’t worry if the ends of the trench look broken-off 
for now—the serifs we add later will take care of that.

Angled strokes, such as the uprights of an A, are cut in 
essentially the same manner as vertical strokes, with a few 
minor differences. The first, of course, is that the layout lines 
are angled relative to your base lines. The second is that we’ll 
make angled strokes a little bit shorter, so as not to cut into 
any intersections.

Horizontal strokes
The geometry of the horizontal stroke is essentially the same as a 
vertical stroke; however, because horizontals generally run with 
the grain, instead of across it, the technique for cutting them is 
different. The important thing is to create stop cuts at both ends 
before making the horizontal stroke. On letters such as A or H,
carving the vertical strokes first will create natural stops for the 
horizontal stroke. On letters like E and F, where the center stroke 
ends with a serif, you’ll make a pair of stop cuts on the serif end. 

your left hand, and the mallet in your right. (You don’t want to 
work with your arms crossed.) An easy way to find a roughly 30º 
angle is to tilt the chisel to 45º (or, halfway between upright and 
lying down), then tilt the chisel up about halfway between 45º 
and upright. The edge of the chisel should now be aiming toward 
the root. With one or two quick mallet strikes, chop down into 
the trench. It’s tricky at first, but try to maintain the 30º angle all 
the way through the cut.

Next, mirror the cut you just made by switching hands (the chisel 
should now be in your right hand, and the mallet in your left), 
and placing the chisel on the left-hand line. The idea is for the 
two sides of the trench to meet neatly in the center, at the root 
of the trench. A small, triangular chip should pop out if you have 
done things just right. Switching hands to carve either side of the 
trench can take a little getting used to, but learning the skill is well 
worth the practice. Where many people seem to run into trouble 
is maintaining the 30º angle on either side of the trench: Either 
the chisel is held too low (too flat) to the surface, producing a 

Vertical strokes

12

1⁄6 of letter height

Root

Stop the cut 
before the serifs.

CUTTING 
SEQUENCE

Start with the 
centerline. Place the 
chisel on the centerline 
and make a heavy 
vertical cut (right). 
Then follow with a 
pair of angled cuts 
(far right) to complete 
the trench. Maintain a 
consistent angle when 
chopping so that all 
strokes of the same 
width will be the same 
depth.

It might seem awkward at first, but switching hands to cut 
opposite sides of the trench will help you cut more consistent 
angles. With a little practice, it will become a habit.

One of the most common elements in letter carving, the vertical 
stroke is simple to cut and a good place to start practicing.

SWITCH HANDS FOR OPPOSITE WALLS

30°

3

T IP

Wall
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These cuts will prevent the fibers from splitting along the board. 
Next you can cut the trench, starting with a vertical cut, then 
making the two 30° angle cuts. This can usually be done without 
a mallet, since there is less resistance in cutting with the grain. 
With some “stringy” woods, such as poplar or white oak, you may 
find that the fibers tend to “roll” down the cut instead of paring 
off cleanly. If that is the case, try re-honing your chisel, and use a 
slicing motion to work down and across the fibers as you move 
toward the bottom of the trench. 

Serifs
In Roman lettering, serifs terminate nearly all strokes that don’t 
end in an intersection (C, J, and R are the exceptions.) I like cutting 
them because they give a finished look to straight-cut trenches, 
and can tie a carving together visually. To make a serif, begin by 
using a fishtail chisel to make two stop cuts that angle from the 

Horizontal strokes
1⁄8 of letter height

VERTICAL 
STROKE

HORIZONTAL 
STROKE

Vertical strokes before horizontals. Cuts parallel to the grain require 
stop cuts at the ends to prevent the grain from splitting. On letters like A, 
where the horizontal cut falls between two verticals, carving the verticals 
first creates natural stops for the horizontal stroke.

A pair of cuts at a serif. When a horizontal stoke ends at a serif such 
as the middle bar of an F, make a pair of cuts in a V-shape just before the 
serif to sever the end grain. Then carve the trench. Make the vertical and 
angled chops (below) and the chips should pop out cleanly.

These cuts are typically narrower than vertical 
strokes, so the trench will be shallower.

Maintain the same chisel angle for thin strokes as thick strokes.  
The trench will be roughly half as deep as the thicker stroke.

ESTABLISHING THE ENDS 
OF A HORIZONTAL STROKE

It’s important to sever the grain at each 
end before making a horizontal cut. Where 
it meets a vertical, start with that cut first. 
Where it meets a serif, make a pair of cuts.

Cut the 
vertical 
stroke first.

Make two 
stop cuts 
at the serif 
second.

30° 30°

W275KE.indd   51 2/27/19   2:07 PM



F I N E  W O O D W O R K I N G52

center line to the points of the serif. Then use a #5 fishtail 
gouge to cut the flaring side walls. The idea is for the letter 
to transition smoothly from a straight stroke to a curved 
serif. Next, cut the end of the serif using the #3 fishtail 
gouge, starting at the top of one corner and slicing down 
diagonally toward the other. If all has gone well, a little 
triangular chip should pop out, and the three faces of the 
serif should join in a point in the middle.

Tying everything together
Intersections are a major component of almost any letter. 
And while they aren’t as fussy as curves can be, the order 
of operations to cut them can be a little bit tricky. Gen-
erally, there are two types of intersections: those in the 
middle of a segment (such as the crossbar of an A), and 
those at the end (such as the apex of an A). 

Intersections in the middle of a stroke happen au-
tomatically, since all you do is cut into one side of the 
main stroke’s trench. Keep in mind, however, that if the 

 intersecting stroke is thinner (as with most crossbars), it will 
also be shallower; its trench should “exit” about halfway 
up the wall of the thicker stroke. 

Junctions at the end of two or more strokes are a little 
more complicated, and you must be careful to maintain 
the correct geometry inside the trenches. As always, it is 
critical to keep the angle of the trench walls consistent. 
To join the trenches, cut them as you would normally, 
but ending about 1⁄4 in. away from the junction. Then use 
a fishtail chisel to make a pair of stop cuts (as you did 
with the serifs). Next, make a series of slicing cuts with 
a flat chisel, starting at the top of the apex and working 
across the junction. (It should be four cuts total, one for 
each wall of the two trenches coming together.) You may 
have to make several passes. Work slowly, and avoid 
putting too much pressure on the grain. Finally, use a 
fishtail chisel to remove the chip left at the bottom of the 
intersection.

Serifs

1

The serif caps the stroke and gives the font its distinctive 
character. You’ll need to make a series of cuts to create it.

The serif flares out at 
the end of each stroke.

1. Make a pair 
of stop cuts.

2. Pare the 
sides of 
the serif.

3. Pare the 
end of the 
serif.

Make a pair of 
stop cuts. Start by 
planting the corner 
of the fishtail chisel 
at the centerline 
of the trench, then 
pressing forward 
at a 45º angle until 
the cut reaches the 
corner of the serif.

Pare the sides of 
the serif. The flare 
is created with a #5 
fishtail gouge. Plant 
the corner in the 
root at the base of 
the serif, then swing 
and rotate the 
handle of the gouge 
upward, until the 
edge of the tool just 
traces the serif. The 
goal is a smooth 
transition from the 
straight stroke to 
the curved serif.

Finish with the 
end of the serif. 
Using a #3 fishtail 
gouge, start at 
one corner of the 
serif, angle it, and 
push down. You 
should end with 
the gouge’s leading 
corner at the root 
of the serif, and 
its edge along the 
opposite corner of 
the serif. The gouge 
gives the serif its 
slightly incurved 
end wall.

2

3
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 intersecting stroke is thinner (as with most crossbars), it will 
also be shallower; its trench should “exit” about halfway 
up the wall of the thicker stroke. 

Junctions at the end of two or more strokes are a little 
more complicated, and you must be careful to maintain 
the correct geometry inside the trenches. As always, it is 
critical to keep the angle of the trench walls consistent. 
To join the trenches, cut them as you would normally, 
but ending about 1⁄4 in. away from the junction. Then 
use a fishtail chisel to make a pair of stop cuts (as you 
did with the serifs). Next, make a series of slicing cuts 
with a chisel, starting at the top of the apex and work-
ing across the junction. (It should be four cuts total, one 
for each wall of the two trenches coming together.) You 
may have to make several passes. Work slowly, and avoid 
putting too much pressure on the grain. Finally, use a 
fishtail chisel to remove the chip left at the bottom of 
the intersection. Clear out the waste. Finally, use a fishtail chisel to chop and remove the small 

chip left at the top of the larger trench.

Make two stop cuts at 
the end of the wider leg. 
Then make four slicing 
cuts from the apex of 
the letter down.

Stop 
cuts

Slicing 
cuts

Stop trench 
1⁄4 in. before 
intersection.

1

23

4

Intersections
For everything to look good where strokes meet, it’s important 
to work cleanly and carefully to create the proper geometry.

Use a fishtail chisel to make a pair of stop cuts. The stop cuts begin at the top 
center of the thicker trench, with one pointing up to the apex of the junction, and the 
other roughly perpendicular to the thinner stroke (left). Continue the center line of the 
stroke to the stop cuts (right).

Continue the 
walls. Make a 
series of slicing 
cuts with a chisel, 
starting at the top 
of the apex and 
working down. To 
make these cuts, 
grip the chisel near 
the cutting edge 
and pull toward you.
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Curved strokes
The majority of the letters in the Roman alphabet have at least 
one curved element, so there is no getting around learning how 
to cut them. It takes a little while to master, but the results are 
well worth it—your first well-cut O will be as exciting as cutting 
a nice set of dovetails for the first time. The thing to remember 
with curves is that the geometry of the trench is the exact same 
as it is for straight trenches—two sides running down at an angle 
and meeting neatly in the middle.

Curved strokes are cut by matching the right-shaped gouge to 
the curve at hand. Generally, the walls are not cut with a mallet; 
rather, after the trench is roughed out the walls are “sliced” by 
skating the gouge along the curve. For these cuts, the gouge is 
held near the cutting edge like a pencil, and pushed along and 
into the wood, with the “heel” (the corner of the cutting edge) 
cutting into the fibers. The handle is usually held in the less-
dominant hand and serves as a brake for the gouge, to keep it 
from slipping and cutting beyond the confines of the letter and 

Curves
You’ll need gouges of different sweeps to handle the 
changing curve on a letter such as an O. The final cuts are 
made without a mallet, so it helps to remove most of the 
waste before slicing to the lines.

1. Start with a 
vertical cut at the 
center line.

Maintain a 30°angle 
when cutting. Because 
the width varies, some 
portions of the trench 
will be deeper than 
others.

2. Make relief cuts 
staying safely inside 
the line.

3. Use a slicing cut to 
finish the inner and 
outer walls.

Make a vertical cut along 
the centerline. Work your way 
along the line with a gouge, 
fitting the shape of the gouge to 
the curve as you go. 

Make a series of relief cuts. Using a #4-12mm gouge, work along 
the outer rim of the O, pushing in toward the centerline (left). These cuts 
don’t have to be super precise, just be sure to stay inside the outer line. 
Repeat the process along the inside rim, this time using a #3-12mm 
gouge (right).

Pare to the line. With 
a sharp #4-16mm 
gouge, make a slicing 
cut all the way around 
the outside rim of the 
letter (above). Use a 
pencil grip and twist 
the gouge as needed 
to keep it on track. 
Keep the gouge tilted 
back toward you and 
remember to maintain 
the 30º angle. You may 
need to switch hands 
or body positions 
to work all the way 
around the letter. 
Finally, make a slicing 
pass on the inside 
trench wall, switching 
between a #3-12mm 
and a #4-12mm to 
adjust for the curve 
(left).
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Next make a paring or slicing cut all the way around the out-
side rim of the letter, tracing the outside line of the O, using a 
pencil grip and twisting the gouge as needed to keep it on track. 
Keep the gouge tilted back toward you so one corner of the 
cutting edge is pointed down toward the root, and the other is 
clear up above the work surface. Remember to maintain the 30º 
angle off vertical just as you did before. You may need to switch 
hands or body positions to work all the way around the letter. 

With the outside trench wall com-
plete, make a slicing pass on the 
inside wall. Ideally, you should be 
left with two curving trench walls 
that, as before, meet at the root 
in the middle of the stroke. Just 
remember that the depth of the cut 
will vary according to the width of 
the trench. □

Clark Kellogg is a professional furniture 
maker in Houston, Texas. 

out into the great unknown. The gouge will naturally want to fol-
low its own curve; and although you can usually steer a gouge 
to make a tighter turn, it is nearly impossible to steer it to make 
a wider turn. Most curved strokes will require a flatter gouge to 
cut the inside wall and a curvier gouge to cut the outside wall at 
any given point. Therefore, it is useful to have a range of gouges 
on hand; #3-16mm, #4-12mm, #4-16mm, and #6-12mm are good 
ones to start with. 

With a gouge held vertically, 
cut along the centerline, just as 
you did for the straight strokes, 
using a mallet. Then rough out 
the walls with relief cuts along 
the outer and inner rim of the 
O, pushing the gouge in by 
hand toward the root. At this 
point you should have a rough 
O. Don’t worry if the trench is 
a bit funky, or if there are still 
little chips stuck to the root. 

FROM A STRAIGHT 
TO A CURVE
Some letters, such as 
J or R, have strokes 
that combine straight 
and curved sections. 
The aim is to create 
a smooth transition 
between the two.

Begin with the 
straight section. 
As you would with 
any other straight 
section, begin with 
a vertical cut at 
the centerline and 
follow with angled 
cuts. Be sure to 
stop the trench 
short of the curved 
section.

Continue with the 
curve. Use a gouge  
with a sweep that 
matches the curve 
to make a vertical 
cut along the 
centerline (far left). 
Then use a fishtail 
gouge to slice the 
curved walls (left).
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Designed to seat four, 
this table would fit 
nicely in a small din-

ing room or kitchen. Because 
its design is uncomplicated, 
favoring clean lines and gentle 
curves over ornamentation, it 
will complement just about 
any style of decor. The ma-
hogany top, with its curved 
sides and crisp edge profile, is 
clearly contemporary, and the 
ebonized base also has a mod-
ern appeal.

The splayed legs are attached 
to the aprons with mortise-and-
tenon joints, but their defining 
feature is the way their tapered 
sides curve as they rise to meet 
the arc on the aprons’ bottom 
edge. The junction looks like 
a gun-stock joint, but I make 
it differently, preferring to cut 

Modern Dining Table
Subtle lines 
and details 

create a table 
for any home

B Y  P H I L I P 
M O R L E Y

283⁄4 in.
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Use a template for the aprons. 
After cutting the tenons, trace the 
pattern onto the apron. Cut away 
the waste at the bandsaw. Then, 
using the pattern as a routing 
template, rout the apron flush to 
the pattern.

Subtle lines 
and details 

create a table 
for any home

B Y  P H I L I P 
M O R L E Y

SUBTLE CURVE APPEAL
Delicate curves and a contrast of clear-
finished and ebonized mahogany give this 
table a strong contemporary charm.

APRON END VIEW

131⁄4 in.

Top, 11⁄4 in. thick 
by 341⁄8 in. wide 
by 341⁄8 in. long

Leg blank, 23⁄4 in. square 
by 293⁄16 in. long

Apron, 11⁄4 in. thick 
by 33⁄4 in. wide by 
261⁄2 in. long

Haunched tenon, 
1⁄2 in. thick by 
31⁄2 in. wide by 
13⁄4 in. long

LEG

23⁄4 in.

1-in. radius

21⁄2 in.

1⁄2 in.

1⁄2 in.
33⁄4 in.

1⁄4 in.

1⁄2 in.

11⁄4 in.

3⁄8 in.
3⁄8 in.

APRON FRONT VIEW

31⁄4 in.
33⁄4 in.

31⁄2°

283⁄4 in.

13⁄8 in.

33⁄4 in.

To purchase expanded 
plans and a complete 
parts list for this 

Small Dining Table and 
other projects, go to 
FineWoodworking.com/
PlanStore.

C/L

31⁄2°

TABLETOP 
EDGE PROFILE

1⁄4 in.

1⁄4 in.

45°

C/L

TOP VIEWSIDE VIEW

C/L

31⁄2°

30 in.

3 in.

323⁄4 in. 341⁄8 in.

Buttons, 5⁄8 in. 
thick by 1 in. 
wide by 11⁄2 in. 
long with 3⁄8-in.-
thick by 5⁄8-in.-
long tongue

1⁄2 in.

11⁄4 in.
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Rough out the 
leg. Use a template 
to transfer the 
leg shape to the 
outside faces of the 
blank (far left). At 
the bandsaw, cut 
along the layout 
line on one face 
(above). Then tape 
the offcut to the 
blank and cut away 
the waste on the 
other face (left), 
following the layout 
line.

the tight curve into just the leg 
rather than splitting it between 
the leg and apron. I’ll show 
you how I do it, and how I 
create the tapered chamfer on 
the leg’s outside edge.

I’ll demonstrate how I shape 
the tabletop’s curved sides 
and edge profile with three 
off-the-shelf router bits. The 
techniques are not difficult, 
and when you’re done with 
the table you’ll have a graceful 
and welcoming place for meals 
with friends and family.

Curved joint is easier 
than it looks
Part of this table’s presence 
comes from its gently angled 
legs. The transition from leg 
to apron begins a curve that 
carries along the apron and 
back to the opposite leg. On 
the leg’s outside corner, there 

Two-sided template. Nestled in the template, the leg is held secure for routing. Morley’s template leaves the 
area where the leg joins the apron about 1⁄32 in. proud. He refines the transition after the legs and aprons have 
been glued together. 

LEGS HAVE A 
CURVED TAPER
Angled slightly outward, 
the legs make the table 
appear fleet of foot, a 
lightness further enhanced 
by the curve that tapers the 
leg’s thickness from top to 
bottom.

To watch a video of shaping the curved, 
tapered legs on this table, go to 
FineWoodworking.com/275.

Online Extra
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Planer jig creates tapered chamfers. The supports at the ends of the 
jig hold the leg at a slight end-to-end tilt to create a chamfer that is wider 
at the top of the leg than it is at the bottom. Take several light passes in 
the planer until the chamfer is the correct width.

Eye-catching detail. The outside faces of the leg are straight, but the 
tapered chamfer gives the illusion of a curve.

Two-sided template. Nestled in the template, the leg is held secure for routing. Morley’s template leaves the 
area where the leg joins the apron about 1⁄32 in. proud. He refines the transition after the legs and aprons have 
been glued together. LEG DETAIL TOP VIEW

3⁄8 in.

1⁄8 in.

is a chamfer that narrows as it 
travels down the leg.

The legs and aprons begin 
as rectilinear blanks, and I cut 
the mortise-and-tenon joinery 
in them while they are still 
square. Keep in mind that the 
legs slope outward. After the 
joinery has been cut, I shape 
the bottom edge of the aprons 
with a template. Trace the 
curve on the apron, rough it 
out, and then rout flush to the 
template. 

I use a template and two jigs 
to shape the legs. After trac-
ing the template onto the two 
outside faces of the leg blank, 
I rough it out at the bandsaw. 
Next, I put the leg into a jig 
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Glue the legs 
to the aprons. 
Tapered cauls 
(above) create flat 
purchase, spread 
the pressure, and 
prevent the clamps 
from marring the 
legs.

Rough out the 
transition. Morley 
uses a curved 
gouge to quickly 
remove material 
from the joint.

Refine with a 
sanding drum. Use 
a series of drums, 
working from 80 
grit up to 120 grit. 
Switch to hand-
sanding and work 
up to 320 grit. 

that has two sides that match 
the template’s shape, and rout 
both faces flush. Note that 
the curve at the top of the 
leg, where it meets the apron, 
is left heavy at this point. I’ll 
complete the shaping by hand 
after I have glued the leg to 
the apron.

Before gluing up the base, 
you need to chamfer the out-
side corner of the leg. I do this 
in the planer with a jig that 
holds the leg at just the right 
angle to cut a chamfer that 
tapers in width. Take several 
light passes until the chamfer 
is the correct width at the top 
and bottom.

Now glue up the base. Start 
with one apron and two legs. 
After the glue has dried, fin-
ish shaping the curve on the 
leg that flows into the curved 
apron. I begin with a carving 
gouge, getting the curve as 
close as I can to its final line. I 
then chuck sanding drums into 
my cordless drill and further 
refine the curve. Finally, I use 
sandpaper on shaped sanding 
blocks to get the curve to its 
final shape and smooth the 
surface. Repeat this process
as you glue up the rest of the 
base. Next up: the top. 

REFINE THE JOINT 
AFTER ASSEMBLY
To ensure a smooth transition 
from leg to apron, leave the 
leg side of the joint a bit 
heavy when routing. 
After gluing the 
leg to the apron, 
use gouges and 
sanding to create 
a seamless curve.
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Add a curve to the top. Lay out the 
curve with a template (left). After 
cutting most of the waste free with 
a jigsaw, rout flush to the template 
(above).

Chamfer the top. The chamfer 
bit’s bearing rides along the curved 
profile you just cut.

SUBTLE 
CURVE 
FRAMES 
THE TOP
Morley template routs 
the sides to a curve. 
The elegant edge 
profile is a chamfer 
combined with an arc.

Custom profile 
from two router bits
After gluing the top together, 
cut it to shape. Begin by trac-
ing the curved template on all 
four sides. Cut a bit proud of 
the line with a jigsaw, and then 
clamp the template to the top, 
aligning it with the line you 
traced. Starting with the end-
grain edges, rout the tabletop 
flush to the template.

Now cut the edge profile in 
two steps. First, use a finger-
nail bit with a center bearing 
(magnate.net, no. 5867) to rout 
the bottom of the profile, start-
ing with the end grain edges. 
Switch to a chamfer bit and 
rout the top of the profile. 

This is a modern table, and 
I thought it fitting to ebonize 
the base. (Michael Robbins 
demonstrates his ebonizing 
technique in the Finish Line 
on pp. 78–84). I attached the 
top with shopmade buttons. 
At this point, the table is ready 
for years of meals and memo-
ries. □

Philip Morley is a professional 
furniture maker in Wimberley, Texas.

Round the bottom edge. To cut the 
profile, Morley uses the bottom half 
of a 2-in. fingernail bit that has a 
center bearing.

1⁄4 in.

1⁄4 in.
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No-hassle coopering 

is the core of this 
low-tech method 

BY GARRETT HACK 
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A curved door, even one with a slight radius, adds a lot of pizzazz to a 
piece. I use a traditional technique that gives me consistent results: a 
coopered core of solid wood with two layers of veneer o n each face , 

their grain at right angles to each other. The result is a curved door that's light, 
strong, stable, a nd appealing without the need for a vacuum bag. And thanks 
to veneer, any look is possible . I've yet to hit the limits of this method. l've 
made doors as large as 40 in. high and 20 in. wide, as well as ones fa r smaller, 
and from Yz in. to 1 in. thick. The technique isn't just for doors, either. I've 
used it fo r the curved pane ls of frame-and-pa nel doors, fo r the curved sides 
of a case piece, and for interesting dividers within. Though it's more work 
than a flat door, it's a small piice to pay for some pizzazz. 

l'hotos: !la rry NM Dima 



LIGHT, STRONG , 
AND WELL-BEHAVED 

The door on Hack's cabinet, Pleated 
(right), is coopered and veneered. 
The coopered, solid-wood core 
gives the door strength and rigidity 
along its length, while the layers of 
veneer perform like thin plywood 
to limit the core's movement. Solid 
edging, glued on to conceal the 
core, adds a bit more stability. 

Cross-grain 
secondary 
veneer mimics 
the properties 
of plywood. 

Face veneer and 
edge-banding hide 
the door's simple but 
powerful engineering. 

Hinge-side stave 
should be hardwood. 

Edge-banding is 
mitered at corners, 
but can be butt-joined 
on the hinge side. 

staves run 
height of door. 

Get the shape of the door from a full-size drawing or, better yet, a pattern cut directly from the door opening. 

Outside curve comes first. Trace the exterior shape of the 
opening onto a piece of paper. Use a thin piece of scrap to back 
up the pencil and keep the paper flat Cut out this arc with 
scissors. 

Drawings: Derek Lavoie 

Inside curve next. After cutting out the 
paper; tape it in the opening and use 
a compass set to the thickness of the 
door to scribe the line. This gives you the 
radius of your bending form. 

Make a hardwood template. After 
cutting out the paper template, glue it 
to a piece of hardwood and saw close 
to the line for the inner curve. Refine 
the curve with hand tools. 
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The form is the foundation of 
all your glue-ups, so make it 

accurate. Shape it to match 
the inside curve of the finished 
door exactly, since there is no 
springback to compensate for. 

Glue up the rough form. Hack clamps where he can, but elsewhere 
simply nails down the beveled parts to keep them in place while the glue 
dries. 

n-ace the door's curve to the rough form. The hardwood template 
gives Hack a sturdy reference to scribe against. 

Template and light reveal high spots early on. Regularly hold the 
template to the form to see where you still need to plane down. Mark 
these high spots. Be sure to keep the template centered. 
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A softwood like white 
pine is easy to work. 
Before gluing it down, 
bevel the top layer to 
roughly match the form's 
final curve. This cuts 
down on shaping later. 

Add layers of wood 
to accommodate the 
radius of the template. 

The base of the 
form is rigid, 
stable plywood. 

A ·radder• screwed to the side 
helps when wedging bendable 
cauls during glue-up. 

The top rail of the 
/adder is beve/ed to 
better secure wedges. 

Begin shaping the form. Start with coarse cuts to bring the form nearly 
to shape, but don't hit your layout lines just yet 

Cross-grain cuts knock down ridges. A nimble block plane used cross­
grain lets you plane down localized areas easily. Keep the template on 
hand and check your progress often. 



Cl'ayon and template mark high spots later. 
As his form nears its final shape, Hack rubs the 
bottom of his template with a dark crayon and 
drags it along the form, again keeping the template 
centered. The dark lines transferred to the form 
show where he needs to plane down. These lines 
should become longer as you refine the form. 

Cl'ayon and stralghtedge mark flatness along length. Rubbing 
crayon on a straightedge and sliding it back and forth lets you know 
when the form's flat-a crucial step to ensuring a successful glue-up. 

Build the form 
The door is buil t over a curved form that establishes its shape 
both whe n coopeting the core and laying o n the veneer. l make 
the fo rm out of white pine because it's easy to work. 1 build it 
up .in layers with the grain running the le ngth of the door~ a nd I 
make the form at least a couple of inches wider and lo nger than 
the finished door. 

The pine boards vary in width and thickness to roughly mimic 
the fina l curve o f the fo rm to expedite shaping. After tracing 
the curve on an end of the form, shape it with a drawknife and 
planes. Regula rly check that the form is flat along its length and 
uniform in its curve. When it's done, wax it very well o r cover it 
with packing tape so glue won't stick to it. 

Assemble the core 
'fl1e door's stability sta rts with a coopered core of stable wood, 
such as basswoocl, reel o r w hite cedar, mahogany, or white pine . 

www.finewoodworking.com 

Winding sticks check for twist To make the winding sticks, joint one 
edge of a pair of boards and cut the other edge to match the curve of the 
form. Sight across them to make sure the form is not twisted. 

Clamping ladder needs to be rock solid. To help secure bendable 
cauls, Hack attaches a ladder of sorts to the side of the form. He uses 
plenty of screws, as it will be under lots of stress. 
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The coopered joints 
don't need to be dead­
on. The glue will bridge 

some gaps, and the 
veneer will help provide 
structural integrity. 

Make the staves. Hack tips the handplane (left) to form angled edges on each stave. 
These joints don't need to be perfect, so he finds the mating angles by trial and error, 
correcting each stave as he moves along. An extralong strip against the ladder will 
help distribute clamping pressure later. 

Bendable cauls distribute pressure. To get pressure 
across the face of the core, Hack first wedges 1/4-in.-thick, 
flexible oak cauls under the ladder. He then clamps down 
their loose ends. A wedge-shaped clamping block under the 
form prevents the clamps from slipping. An extra, unglued 
stave, marked with red, helps with the next step. 

Clamp across the door. Apply just enough pressure to keep the joints 
closed without buckling them. For gentler curves, like the one here, a 
clamp works just fine. For tighter radii, wedges may be the way to go. 

Long, centered caul keeps the middle from lifting. Hack calls this 
his strongback, and it's used to prevent the clamping pressure across the 
core from pinching the staves out of shape. 
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Secure the cross-grain veneer to the form. Tape down the veneer so it 
stays put when you glue it to the core. Keep the tape on the perimeter of 
the oversize sheet so it doesn't interfere with the joint 

The stave on the hinge side is an exception. Since it will ho ld 
screws, I make it out of cheny or another hardwood. 

Be mindful of the staves' grain. Quattersawn and straight grain 
are best, but some riftsawn is OK. Just be sure to orient the pieces 
so that their face grain is straight. 1 make them 1 in. or so longer 
than the finished door. 

TI1e thickness of the staves should be the final thickness of the 
door minus the thickness of d1e four veneer layers. Buy or make 
tl1ese veneers before starting the core . 

The curve of the door dictates the width of tl1e staves. For a 
slight curve they could be 1 in. wide, whereas for a tighter bend 
they may need to be closer to ~ in. wide. That's w hat 1 used fo r 
the door shown here. I don't fret about some randomness in their 
wicltl1 since I fit them as I go. Keep in mind that me narrower the 
staves the more fair their curve will be before smoothing. 

The stave joints don't need to be perfect. Glue will help fill gaps, 
and the two layers of veneer on each face will also hold the as­
sembly together. I simply plane each bevel by eye, checking the 
fit of adjacent staves on the form. What is critical, however, is that 
the staves' edges are para llel along tl1eir length. 

Gluing up the staves involves strategic clamping, flexible cauls, 
and ple nty of g lue. Also, if the door is ve1y wide or very curved, 
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Fair the core's surfaces. To ensure a good mating surface for the cross­
grain veneer, smooth both faces of the core. A plane works well for the 
convex face. For the concave face, Hack likes sandpaper backed with a 
thick piece of leather. 

Apply glue to core. An even, generous layer of glue across the core 
helps create a solid joint without voids. Don't spread glue on the veneer, 
as moisture from the glue could ripple the stock. 

Wedges, cauls, and clamps. When clamping the cross-grain veneer, 
Hack uses three sheets of thin bendable plywood under the oak strips to 
distribute pressure. He also clamps the strips this time before wedging 
them so they don't shift the coopered core. 
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With the cross-grain 
veneer in place, trim 

the door to size, then 
add edge-banding. 

Trim the core roughly to shape. Hack uses a bandsaw and cuts close 
to his line. When sizing the core, be careful not to saw off the hardwood 
hinge-s/de stave. 

r 

I recommend g luing it up in two stages, as I did for this one. 
When the g lue is set, fair the core's outside face with a block 

plane and its inside face with coarse sandpaper. Neither face 
needs to be perfect; the veneer will bridge any small variations. 

Add the first veneer layer 
The grain of the first layer of veneer nms perpendicular ro the 
door's length. This layer can be made from whatever secondary 
~vood is most convenient. For both this and the face veneer, avoid 
thin stock, such as most commercial veneer. My experience is that 
the moisture from the glue often 1ipples d1ese. I prefer veneer 
closer to ':.16 in. thick, which has no such problem. Thick veneer 
a lso g ives me a little e.xtra to plane when fitting me partially com­
pleted door later on. All four sheets should be at least 1 in. longe r 
and wider than the core so you can easily tape them to me form. 

When applying the a·oss-grain veneer, tape it clown so it doesn't 
move when you apply clamping pressure. I also layer on a few 
cau ls of bending plywood. Aside from these, the clamping ar­
rangement is the same as when you glued up me staves, except 
the re's no need to clamp across the door. 

As for which glue to use, Titeboncl Original is a simple, depend­
able, and non-toxic option that works well for quickly g luing the 
veneers. For a larger door where I need more open time to position 
things and get clamps on, Titebond ill is good. I've also had good 

Bevel the edges 
oftheslde 
staves. Set a bevel 
gauge to the angle 
of the opening and 
plane the sides 
of the door to 
match. The hinge 
side should mate 
perfectly, but Hack 
slightly undercuts 
the other side so 
the door closes 
more easily. 

Door size should 
account for 
edge-banding. 
When setting the 
door gaps, use two 
pieces of edge­
banding as shims. 
Trim the door until 
the spacing Is what 
you want. At this 
point, tight Is better 
than loose. 



The edge-banding 
wraps around the 
door, giving it the 
look of solid wood, 
especially if the 
edging is the same 
species as the face 
veneer. Applying 
it before the face 

veneer makes 
the edge-banding 

stronger and helps 
it look natural. 

Make the edge.bandlng. Use the door itself when tracing the 
curved pieces. Cut them out overwide at the band saw. Rip the 
straight pieces, also overwide, for the side edges. 

Mlters with paring block. Hack miters the edge-banding 
for the doors two outside corners. On the hinge side, where 
the joint won't be seen, he uses a simple butt joint 

Use tape and clamps for curved ends. Hack relies on green tape 
because it's very elastic. To protect the edge-banding, he uses the 
hardwood template as a caul. 

www.finewoodworking.com 

Tape only for the sides. To ensure there's enough pressure, make sure 
the tape's pulled taut across the joint Flush up the edge-banding before 
adding the final layer of veneer. 

results with polyuretha ne glue, which l like because it imparts no 
moisture and won't ripple thin veneer; but it is a mess to clean up 
and the foaming p ressure ca n b low glue right tlu·ough the veneer. 

After gluing on tl1e cross-grain veneers, I cut tl1e door to size 
and check how it fits in its opening. Fine-tune its shape by planing 
away a Li ttle here o r adding some tl1in veneer the re. 

Add the edge-banding 
The edge-banding , w hich wraps around the who le door, adds 
stre ngth and e nhances tl1e illusion that the door is made of so lid 
wood. You'll need curved pieces fo r tl1e top and bottom of tl1e 
door, and straight pieces for t11e sides. Cut t11em overw ide. This 
extra materia l lets you flush up the stock later even if it slips 
during tl1e glue-up. \Xfith these edge-bancling pieces p laned to 
a consistent iliickness, use tl1em as you dial in the desired gaps 
around the door. 

\XIhen the gaps look good, glue on the edge-banding. The p ieces 
ca n be mitered at all the corne rs , though on the hinge side they 
could be butted instead, si nce those joints are unlikely to be 
seen. Having tl1em butted is he lpful if you need to fit tl1e door 
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Glue on the face 
veneers following 
the same sequence 
you used for the 
cross-grain veneer. 

Follow the same clamping steps. After gluing and clamping the face 
veneer, make sure theres even squeeze-out along the seams. Adjust your 
clamping as necessary. 

End grain may need to be cut flush without spacer. Veneer with 
wily grain may chip as its cut to rough length. If this happens, forgo the 
spacer and take light cuts with the knife. 

a little more , because these pieces ca n be planed some without 
much worry. You're rather lirnited planing rnitered pieces, because 
cha nging their thickness can make the joints uneven. 

Before the face veneers ca n go on, plane the edge-banding flush 
with the door. \XIork with the grain to avoid tearout, which would 
appear as gaps under the face veneer. 

Now apply the face veneers 
The face veneers go on using the same steps as you used for the 
cross-grain veneers, only their grain runs vertica lly. After both 
faces are on and the g lue has set, trim and pla ne off the excess 
and add a slight chamfer to lLicle the joint. 0 

Garrett Hack makes furniture in Thetford Center; Vt. 
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After the glue-up, use a spacer when trimming the veneer. 
Shimming out the knife Jets you clean up the joint with a plane later. 

Finish up the edge-banding. Use a finely set plane to bring the face 
veneer flush with the edge-banding. Then, plane a chamfer the depth of 
the veneer. With a good eo/or and grain match on the edging and face 
veneer, the joint disappears. 



Live Edge Harclwoods 
Uniquely Beautiful. .• Endless Possibilities 
Interested in a new and distinctive look? 
Live Edge Hardwoods offer a natural beauty that is breathtaking. 
Furn iture made from our Live Edge Hardwoods are like pieces of 
art that you will treasure/ and hand down for generations. 

SPECIFICATIONS: 
Thickness- 8/4 
Width- 9" + Length- 8'-12' 

Please call for more info/ 
price and avai labi lity. 

407 Route 125, Brentwood, NH 
603-679-1230 
HighlandHardwoods.com 



Inspiration for our readers, from our readers 

LESLIE WEBB 
Georgetown, Texas 

When Webb set out to design this rocking chair, her goal was to 
incorporate the shape of the rockers throughout the piece. "I 
also wanted to distill the chair to essential parts only;• she says. 
The rattan caning is a nod to traditional bentwood rockers. 

WHITE OAK, 39D X 22112W X 38H 

NICK BARBOZA 

ASPEN GOLANN 
Allston, Mass. 

The design of this cabinet-on-stand was inspired by traditional 17th-century 
Connecticut sunflower chests. "I adapted the piece by making the carved panel 
a door and elevating the piece on a stand;' Golann says. "The split turnings, 
moldings, and carvings are taken directly from traditional chests of the era:• This 
piece was featured in the gallery of student work at Fine Woodworking Live 2018. 

WHITE OAK, WALNUT, AND MAPLE, 16D X 19W X 32H 

Photo: la nee Panerson 

Hampden, Maine ---------------

Barboza's Salemo Sideboard's case floats within the exterior 
framework made up of the top, legs, and stretchers. The legs are bent 
laminations thattaper from about 4 in. wide at the bottom to 2 in. 
wide at the top. "I'd done bent laminations;• he says, "but I'd never 
done a tapered bent lamination before and it yielded a great result!' 

CHERRY AND EBONY, 20D X 56W X 34H 
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JOHN KENNEDY 
Orlando, Ra . 

The contour carving on Kennedy's Ripple Box 
represents the concentric circles that emanate 
out when a pebble is dropped into still water. 
Each ring is 10% bigger than the one that 
precedes it. "My challenge;• Kennedy says, 
"was to do this on a square box and keep the 
effect:• 

BLACK WALNUT AND CURLY MAPLE 
12Y2SQ X 18H 

w ww.fine w oodworking .com 

CHRISTOPHE CLAEYS 
La Ciotat, France 

The "shark gills" on the frame-and-panel doors of this 
cabinet are steam-twisted oak. The frame is chestnut, and 
the drawers are birch plywood. Claeys achieved the dark 
pigment using water-based tint and varnish. 

CH ESTNUT, OAK, BIRCH PLYWOOD 
APPROX. 23Y2D X 63W X 15%H 

Photo: Oari<> Caruso 

ROBERT LAPLACA 
Charlotte, N.C. 

LaPiaca came across the original of this John Townsend block-and-shell 
chest in The Master Craftsmen of Newport, the Townsends and the 
Goddards by Michael Moses and Israel Sack (MM I Americana Press, 
1984). "For lovers of Newport furniture like me, this book is a must-have:• 
LaPiaca used photos in the book to model the chest in SketchUp. 

MAHOGANY, 20D X 32Y2W X 341f2H 
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Ll CHEN 
Kunming, Yunnan Province, China 

After graduating from Rochester Institute of Technology and world ng with 
John Sheridan in San Frandsco for a year, U Chen moved back home to 
China and set up shop. The stool was designed for his parents. Its shape was 
inspired by Chinese and Japanese gate towers. "I tried to make the seat look 
like it was suspended in midair and not connected directly to the legs:• 

RED OAK, APPROX. 10%D X 16'i2W X 15%H 

Photo: lao San 

WILL MILLER 
West Long Branch, N.J. 

The clients who commissioned this table wanted 
a game table with multiple playing surfaces. There 
are two inserts that fit inside the frame: one has a 
chessboard with a backgammon board on the other 
side, the other has a poker felt table on one side and 
a sapele panel on the other. Both nest inside the 
table, resting on leather pads inside the frame. 

SAPELE, BLACK WALNUT, MAPLE, AND EBONY 
38SQ. X 30H 

l'hoto: liz and Bob McKay 
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JOHN CHAMPION 
Atlanta, Ga. 

Champion admired the look of Steve latta's 
demilune table ("Federal Card Table;• FWW #180) 
and wanted to build something with similar 
decorative features, a curved front, and dimensions 
that fit his needs. He decided to incorporate Prince 
of Wales feather paterae into the ovals at the top of 
the legs. "I spent a lot of time testing design ideas, 
construction, and finishing techniques to end up 
with the final result:' 

AFRICAN MAHOGANY, HOLLY, AND DYED POPLAR 
16D X 54W X 30H 

Show your best work 
For submission instructions 
and an entry form, go to 
FineWoodworking.comjrg. 
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Yard Cleanup is easy with a 

OR® CHIPPER SHREDDER! 
Chip big branches up to s· in diamell!r. 
Shred yard and garden waste 
up to 1.5" thick. 
Powerful engines spin 
massive Ry-wheels and 
shredding hammers to 
reduce everything FAST. 
Checlc out ll>e Julf DR* lineup 
induding toWCible models! 

I FREE SHIPPING J 
IJbUBri:IQ;if;fi 
Some Limitations Appl y 

Trim carpenter's best friend P650LXE 
SUPER PINNER 
3/8" to 2" 

The lexus of pinners 
3/8" to 1-3/8" 

No frills workhorse 
3/8" to 1-3/16" 

ALSO AVAILABLE 

3/8" to 2" 

GCP650 First Cordless 2" 23 Gauge Headless Pinner 

Be a better craftsman with proven precision built GREX tools. lt's the same 

award-winning robust build quality that users have trusted in GREX tools for 25 
years. And GREX continues to lead the industry's innovation of 23 Gauge Head­

less Pinners. Don't be fooled by look-alikes. The difference really is in the details. 



CRAFT FORMS 2018 
These pieces caught our attention from among the many 
shown at Craft Forms 2018, a juried exhibition at the 
Wayne Art Center in Pennsylvania. This was the 24th year 
of the exhibition, which also featured works in ceramic, 
fiber, metal, glass, mixed media, and 3-0 printing. 

MARK DEL GUIDICE 
Concord, Mass. 

Del Guidice calls this wall cabinet "Either Way;• and says "it was 
inspired when I saw an architectural rendering of proposed buildings 
that reminded me of two people standing together but facing in 
different directions:• He used splined m iter joints in the cabinet cases. 
The tops are veneered bent laminations and the incised carved panels 
are colored with milk paint. 

MAHOGANY, PECAN, SWISS PEARWOOD, AND WHITE OAK 

7DX16WX25H 

Photo: .Stewart Clements 

B . R. DELANEY 
Wurtsboro, N.Y. 

Named Fulcrum, this ash and brass coffee table 
came to life through an approach Delaney learned 
from furniture designer Bran don Gore-design by 
disconnecting. He says, "I try not to be influenced 
directly by any one crafts person or image, but by 
delving deep into my own thoughts and memories:• 

ASH, 220 X 62W X 18H 
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I DANNY KAMERATH 
Llano, Texas 

like many of Kamerath's bowls, this spalted hack berry vessel is 
carved and sculpted from a block of wood, not turned on a lathe. lt 
took about 60 hours to do the work, including the wipe-on poly finish. 

SPALTED HACKBERRY, 6%0 X 7W X 8H 



Organize 
yottr 

Workshop 

Product# FWW10011050 

Order online at 
TauntonStore.com 

52 
BOXES 
IN 52 WEEKS 

www.finewoodworking .com 

IMPROVE YOUR 
DESIGN SKILLS 
O NE BOX AT A TIME 

MATT KENNEY 

The Woodworker's Choice 

Llgnomat 
Moisture 
Meters 
With every meter from Ugnomat you buy 
Accuracy, Reliability, Quality, a 2-year Warranty 
and Expert Customer Service. 

For Moisture lll.....www wood-moisture com 
ProblemsJIIIII"""" • • 

For Moisture 111..... www.lignomat.com 
Meters J11111"""" 800·ZZ7 ·Z105 

Professional woodworker and former 

special projects editor of Fine 

Woodworking, Matt Kenney set 

himself the intriguing challenge of designing 

and building one box a week for a complete 

year. Along the way he created a wonderful 

collection of beautiful wooden boxes, refining 

his w1ique design aesthetic and developing 

smart techniques for making elegant boxes that 

woodworkers of all levels will be eager to build. 

PICK UP YOUR COPY TODAY. 
Available at TauntonStore.com 

or wherever books are sold . 

r:ETaunton 
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finish line

E bonizing wood is a wonderful way to create a dark, graphic look that 
emphasizes the form of a piece. The steel wool and vinegar recipe 
I use gives depth and darkness to heavy-tannin woods like walnut 
and oak, while still allowing for aspects of the grain to shine through. 
Since this is a reactive finish, it penetrates deeper into the wood than a 
stain or dye that sits on top, creating a natural, durable black tone. On 

low-tannin woods, it produces lovely grays, blues, and purples. The ingredients 
cost very little and can be bought at any hardware and grocery store. You can 
easily experiment and develop a recipe that’s right for you. 

Make the solution
The recipe calls for a 12-pad package of No. 1 steel wool, a gallon of white 
vinegar, lacquer thinner, and a few clean containers. The goal is to make the 
purest solution possible, so I remove the excess oil that’s present in the steel 
wool by rinsing it in lacquer thinner. I use a three-container method, rinsing 

Ebonizing
A DARK FINISHING OPTION THAT LETS 
THE WOOD’S CHARACTER PEEK THROUGH

B Y  M I C H A E L  R O B B I N S

Tannins are the trigger
Using a steel wool and vinegar solution for ebonizing introduces iron oxide to 
the natural tannins in wood. The effect is similar to what happens when you 
leave a hammer out in the rain and later find a blue stain on the wood under-
neath. In the controlled environment of the wood shop, you can make a clean 
and concentrated solution that will produce consistent and repeatable results.

WALNUT

MAHOGANY

WHITE OAK

MAPLE CHERRY
Works on low-tannin 
woods, too. Woods 
such as maple and 
cherry don’t have a 
high tannin content, so 
they won’t get as dark. 
But the process yields 
beautiful grays, blues, 
and purples.
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facebook.com/BesseyToolsNorthAmerica      instagram.com/BesseyTools_nabesseytools.com

Works “BIG” in a small space.

GearKlamp

The new and unique BESSEY GearKlamp works “BIG” in small spaces to provide a fast clamping solution for tight spots up 
against another object or, when reaching across something to clamp. The patented gear mechanism separates the spindle from 
the rail-mounted handle for greater clearance and, the quick release shift button makes for fast set-ups.  BESSEY. Simply better.

NEW
NOUVEAU

NEW

QUALITY WOODWORKING TOOLS • SUPPLIES • ADVICE®

For A Free Catalog Or To Find Your Local Woodcraft Store, Visit woodcraft.com 
                                                                     Or Call 800-225-1153.  Follow Us:                      19WW06R

For A Free Catalog Or To Find Your Local Woodcraft Store, Visit woodcraft.com 
:                      :                      

Own A Piece Of Wood 
History And Turn It 
Into Your Next Project
From charred edges to uncommon 
shapes and one-of-a-kind grain 
patterns, these show-stopping 
Pequiá slabs are uniquely 
beautiful. Brought back to the 
U.S. from Brazil, the 1,000+ year 
old tree is a story in itself. 

Visit http://bit.ly/pequiatree 
to find out more!

     Get your Pequiá slabs before 
they are all gone! Visit your local 
Woodcraft store or shop online at 
woodcraft.com and search Pequia.

Visit http://bit.ly/pequiatree 
to find out more!

     Get your Pequiá slabs before 
they are all gone! Visit your local 
Woodcraft store or shop online at 
woodcraft.com and search Pequia.

From charred edges to uncommon 
shapes and one-of-a-kind grain 
patterns, these show-stopping 
Pequiá slabs are uniquely 
beautiful. Brought back to the 
U.S. from Brazil, the 1,000+ year 
old tree is a story in itself. 

FW-FH-FC 1/6v ad 14p3 x 28p6

19
D

53
X

 ©
 2

01
9

Go Online or Call for FREE DVD & Info Kit!

FREE SHIPPING 6 MONTH TRIAL
SOME LIMITATIONS APPLY

AMERICA’S 
ORIGINAL 
Walk-Behind 
Brush Mower!

* Assembled in the USA using 
domestic and foreign parts.

 FASTER. Up to 20 HP and 34"-wide cut for 
faster mowing!

EASIER. Power steering gives you fi ngertip 
control.

NEW CHOICES: including PTO and tow-
behind models for tractors and ATVs.

Starting 
at just

$149999

The DR® FIELD & BRUSH MOWER 
is Now Better than Ever!

TOLL
FREE

DRfieldbrush.com 

888-213-0916 
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the steel wool in consecutive containers, each with a few 
ounces of lacquer thinner in it. The first container is the dirtiest, 
and by the time it reaches the third, the steel wool should be 
relatively clean. Once I’ve cleaned a full bag of steel wool, I 
store the used lacquer thinner from the two cleaner containers 
for future use. I discard the dirtiest batch of thinner. 

Set aside the pads on a clean surface for about 20 minutes 
to allow the thinner to evaporate. Clean a bucket (the cleaner 
the better) to make the solution in. I have a specific bucket that 
I use only for this process. Place the clean steel wool pads in 
the bottom and carefully pour the gallon of white vinegar over 
them, making sure the pads are completely submerged. The 
solution should begin to bubble, a sign the vinegar is reacting 
with the steel wool and beginning to break it down. I stir the 
solution every couple of hours, making sure that the steel wool 
is still submerged in the vinegar. I allow the solution to brew 
for 24 to 36 hours, stirring occasionally when possible.

Once the time is up, I strain the vinegar solution into a 
clean container through a few layers of fresh white rags. If 
my cleaning process was thorough, the strained solution 
should be perfectly clear or close to it. The leftover steel wool 

finish line continued

Make the ebonizing solution
Steel wool gets a 
bath, then a soaking. 
Robbins starts by 
cleaning the steel wool 
pads. He uses three 
separate containers 
of lacquer thinner for 
the cleanest results 
(1). When the steel 
wool pads are dry, he 
puts them in a clean 
bucket and gently 
pours white vinegar 
over them (2). Ideally 
all the pads should be 
completely submerged. 
You will see bubbles as 
the vinegar begins to 
break down the steel 
(3). While the steel 
wool marinates for 24 
to 36 hours, Robbins 
stirs occasionally. Then 
he strains the solution 
through a few layers of 
white rags. (4)

1

2

3

4
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BEGINS HERE. 

Are you a passionate woodworking enthusiast? Do you own or operate a small shop? 
Immerse yourself at this year's largest woodworking machinery show in the U.S. Get an up-close look at the latest 

power tools, machines, large-scale door-making machines to table saws, hand tools and accessories. 
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finish line continued

can be discarded at this point. The solution is ready for use 
immediately after straining.

Brush on the solution
Once the piece has been sanded up through the grits to 220, I 
raise the grain with water, wetting the wood’s surface evenly. 
To keep the ebonizing solution as pure as possible, I pour what 
I need into a smaller container before applying it. To help the 
solution penetrate deeper into the wood cells, I add one or 
two drops of dish soap to 8 oz. of solution. This helps break 
the surface tension of the liquid and produces a blacker, more 
consistent result, especially in open-grain woods like oak.

While the wood is still wet from the water, apply the 
ebonizing solution liberally and work it into the pores with 
a stiff brush, brushing in the direction of the grain. Work in 
sections using overlapping brush strokes. The wood should 
begin turning dark almost immediately. One coat should do the 
job. After the first coat has dried, you may find a second coat 
necessary to even out missed spots, but it won’t darken the 
color much. 

After I’m satisfied with the evenness and depth of color, I 
allow the wood to dry before sanding back any raised grain 
with 400-grit paper. On unfinished wood, this process will 
produce a deep navy blue color. Depending on what is desired, 
almost any type of finish can be applied now. I generally use a 
penetrating oil finish. It turns the wood from navy blue to rich 
black, for a classic ebonized finish.

Options for a blacker black
One option for producing an even darker result is pre-treating 
the wood with strong black tea, which is rich in tannins. This 
can be brewed and applied to the raw workpiece before 
the ebonizing solution. The heavy concentration of tannins, 
combined with the wood’s natural tannins, produces a blacker 
black. Another approach I use is to apply an ebony tung oil after 

Soap up the solution. Switching to smaller 
containers, he adds a drop or two of dish soap 
to 8 oz. of solution. The soap allows the mixture 
to penetrate deeper into the wood.

Apply the solution

Brush and scrub. After wetting down the workpiece with water to raise the grain, apply the 
ebonizing solution with a foam brush. You don’t have to wait for the water to dry before applying 
the solution. Work the solution into the pores with a scrub brush.

Apply a topcoat. Once 
the surface is dry, lightly 
sand it with 400-grit 
paper. Almost any 
topcoat can be applied 
to an ebonized surface. 
Robbins uses Osmo 
Polyx-Oil. 
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CLASSIFIED  
The Classified rate is $9.50 per word, 15 word 
min.  Orders must be accompanied by payment, 
ads are non-commissionable. The WOOD & TOOL 
EXCHANGE is for private use by individuals only; 
the rate is $15/line, min. 3 lines.  Send to: Fine 
Woodworking Classified Ad Dept., PO Box 5506, 
Newtown, CT 06470-5506.  FAX 203-426-3434, Ph. 
(866) 505-4687.  Deadline for the July/Aug., 2019 
issue is April 12, 2019.

Hand Tools
E.C. EMMERICH’S full line of cabinetmaker’s hand tools 
and parts. www.ecemmerich.com 800-724-7758.

DIEFENBACHER TOOLS – Fine imported and domes-
tic hand tools for woodworkers. www.diefenbacher.com  
(720) 502-6687 or ron@diefenbacher.com 

USED AND ANTIQUE HAND TOOLS  whole-
sale, retail, authentic parts also (415) 924-8403,  
pniederber@aol.com always buying. 

Instruction
STUDIO OF MICHAEL MCDUNN is offering wood-
working classes for beginners to advanced wood-
workers. See our website for more information at  
www.mcdunnstudio.com or call (864) 242-0311. 

WOODWORKERS MART

Max Strength = Maximum Control

www.knewconcepts.com

Get Control with the Strongest, 
Stiffest Fret Saws on Earth  

Available in Titanium or Aluminum

FW-FH-FC 2 in MP 14p3 x 12p

www.101Woods.com
800-423-2450

The Best
Walnut • Cherry • Exotics & More
HARDWOOD LUMBER

Easy
Ordering

Friendly
Service100%

Satisfaction
Guarantee

Every Order

THE FURNITURE INSTITUTE 
of MASSACHUSETTS

Study with Fine Woodworking author 

Philip C. Lowe • Classes range from 1 day 

to 1 week to 2 and 3 year mastery programs. 

• See new class schedule on:
(978) 922-0615   www.furnituremakingclasses.com

FW-FH-FC 2 in MP 14p3 x 12p
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SHARPEN  
YOUR  

SKILLS
Take in-depth online  

video classes  from expert  
Fine Woodworking instructors  

in the comfort of your home

TauntonWorkshops.com/FW

workshopsTA U N T O N

Build your skills. Follow your passion.

P R E S E N T S w
Shop Our Online Store
FineWoodworking.com/ShopNow

Your destination for trusted woodworking resources

Instruction continued
PENLAND SCHOOL OF CRAFTS, in the spectacular 
North Carolina mountains, offers one-, two-, and eight-
week workshops in woodworking and other media. 
(828) 765-2359. www.penland.org 

Wood 
RARE WOODS. Ebony, boxwood, rosewood, sat-
inwood, ivory wood, tulipwood + 120 others.  
(207) 364-1073. www.rarewoodsusa.com

EISENBRAND EXOTIC Hardwoods. Over 100 spe-
cies. Highest quality. Volume discounts. Brochure.  
800-258-2587. eisenbrandhardwoods.com

NORTH/CENTRAL VIRGINIA: Complete line of pre-
mium, kiln-dried hardwoods. Culpeper/Warrenton area. 
(540) 825-1006. cpjohnsonlumber.com 

www.finewoodwork ing.com M AY / J U N E  2 0 1 9 83

FW275CL.indd   2/28/19   9:34 AM   pg 83 - (Cyan)FW275CL.indd   2/28/19   9:34 AM   pg 83 - (Magenta)FW275CL.indd   2/28/19   9:34 AM   pg 83 - (Yellow)FW275CL.indd   2/28/19   9:34 AM   pg 83 - (BlacK)



F I N E  W O O D W O R K I N G84

finish line continued

the ebonizing solution but before the final topcoat. This product, 
made by Sutherland and Welles, has an aniline dye base mixed 
with tung oil and helps to even out any unwanted light areas or 
high contrast. While it does make the wood slightly warmer in 
tone, it produces a beautiful finish and is a great option.

Works on tannin-light woods, too
I often use a steel wool and vinegar process on maple and 
other tannin-light woods, but I call it oxidizing instead of 
ebonizing. Oxidizing uses a lighter solution, which you can 
get by diluting the ebonizing solution with water or vinegar, or 
making a different solution with about half the amount of steel 
wool as the original. All you want is a slight reaction. 

The most difficult part of oxidizing is choosing the finish that 
will go on top of it. Anything oil-based will amber the wood, 
turning the beautiful cool colors muddy and green. You want 
a finish that doesn’t change the color of the wood, so you can 
keep those blues and grays. I’d suggest a water-based spray 
finish for this. □

Michael Robbins builds furniture in Philmont, N.Y.

Get your 
darks darker
The steel wool ebonizing method relies on the tannic acid 
in the wood to react with the iron solution. But tannic acid 
content varies by species, and even woods with high tannic 
acid can have variation. Here are a couple ways to manipulate 
the process for more consistent or darker results.

Make it tea time. A concentrated solution of black tea brushed onto the raw wood 
and left to dry adds tannins to the wood. Applying the ebonizing solution on top of 
the tea yields darker and more even results.

Or follow with a dark oil. An ebony tung oil applied after the ebonizing 
solution but before the topcoat adds depth and darkness, and evens out 
any contrasting areas. Robbins uses Sutherland and Welles Old World 
Concentrated Stain with Polymerized Tung Oil in ebony.

EBONIZING SOLUTION TEA WASH BEFORE OIL STAIN AFTER

WHITE OAK

To watch a members-only video of 
Robbins’s oxidizing technique, go to 
FineWoodworking.com/275.

Online Extra
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from the bench 
A. l l l A 

Tools from my father 
BY JON WAYNE BROWN 

y the time I took my first suitcase of tools back home 
to Toronto from my pare nts' house in Newfouncllanc~ 

Dad hadn't been in his workshop in any meaningful 
way to r three years. lt wasn't the basement shop 
where 1 cut my teeth , but a crampec~ downsizecl 
version in the downsizecl home they had bought as 

empty nesters. ' l11e house was a fixer upper, whid1 suited Dad 
to a T. He had finishecl the renovations just as d1e crippling pain 
took hold. 

A disused workshop is a sad sight. During those mree 
unproclucti\'e years, his shop had become an ad-hoc storage 
room covered in dust rathe r than sawdust. Since we had never 
worked shoulder-to-shoulder there, it clidn't feel like his shop 
to me. 

Sorting through his tools while he languished in his chair 
upstairs, I kept a practical d istance to my decisions. \Xlas it 
worth taking up valuable su itcase real estate with the biscuit 
joiner? (Yes.) His Mastercraft bench chisels? (They'll do for 
now.) His router? (Guess I do n't need two.) 

1 allowed myself just a couple of compact sentimental 
selections: a sma ll p lane w ith a curved b lade set in a wooden 
hancUe that fi ts nicely in the pa lm fo r easing edges, and a 
Stanley nail set at least 30 yea rs o ld , though the exact model 
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I ai/ONed myself just 

a couple of compact 

sentimental 

selections: a small 

plane, and a Stanley 

nail set I chose 

them because when 

I hold them, I can 

immediately picture 

his hands. 

can still be found at any box store for under $10. 1 chose d1em 
because when I ho ld them, I can immediately picture his hands. 

Back in '[o ronto I sharpened the bench chisels and put them 
to work o n my first furniture commission, an outdoor dining 
set in guartersawn white oak. The joinery--drawbored mortise­
and-tenons, bridle joints, and even a couple of dovetails- was 
beyond anything my father had taught me. On the phone I 
told him how well his old chisels had performed after a good 
sharpening and explained the techniques 1 was learning. 

Our teacher-student relationship was being turned on its 
head. If Dad was able, he would have puttered off to d1e 
workshop after ou r lo ng-distance chats to try things for himself. 
On trips home I cou ld have shown him firsd1and; we could 
have made something togethe r like old times. 

A mo nth o r so after he died , Mom and1 were talking by 
phone. 1 was a few months from moving to the \Xlest Coast 
with my wife, adding a few thousand more miles between us. 
Mo m was o n a missio n to ship Dad's tools to me, and our move 
was complicating things. But that clay I could hear relief in her 
voice. You'd be amazed how cheaply you can ship a ton of 
tools 5,000 miles with a little patience and d1e determination of 
a retiree. 

A couple of mo nths later I was back in Dad's small workshop, 
djsmantling his Craftsman radial-arm saw for shipping. 
Practicality was out the window by now. This was the ftrst 
machine Dad taught me to use, and it was coming with me. 

'Ihat was almost two years ago. Dad's machinery waits in 
storage for a permanent home, but his smaller tools have found 
use in my shared, city shop here in Vancouver. I have a son of 
my own now. He'll never know his grandfather, but at least I'll 
teach him on the same tools my father used to teach me. 

Jon Wayne Brown is a photographer and furniture maker 
in Vancouver, B. C., Canada. 

Phmos: jon \'<1a~n~ Brown 





Sitting in the Krenovs' Kitchen 

l
ames Kre nov never made a chair. "I leave that to people better suited to 

it," he sa id. One person he trusted to make a chair was his friend Vidar 

Malmsten, tJ1e son of Krenov's Swedish mentor, Cart Malmsten. In the 1960s, 

Vidar built prototypes for several chairs while sharing Krenov's small basement 

workshop in the suburbs of Stockholm, and one o f Vidar's designs provided Jim 

and his wife, Btitta, with a set of kitchen chairs. In those years Britta worked as a 

teacher to support the family and enable Jim to pursue his passion. "She had an 

unwavering belief in me right from the sta rt," Krenov said, "even when I couldn't 

carry my end of the plank." Fifty years la ter, when Mattie Hinkley, a student at 

the Krenov School in Fo rt Bragg, Calif., wanted to build a ladderback, one of her 

teachers mentioned the Krenov kitchen chairs. Jim had died in 2009, but Britta, 

beloved a t the school and far beyond, still lived nearby. She invited Hinkley to 

visit and measure the chairs. Hinkley found Britta to be "casual, sweet, and warm, 

just a pleasure to chat with," and their meeting inspired her as she worked on 

these reproductions in white oak and Danish cord. Partway through, she got the 

news that Britta had died. To mark the memo ty of her visit and Britta's generous 

spirit, she named them Britta's Chairs. 
- ]onathan Binzen 
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