
$ 1,995 + FREE Shipping

               Order online - www.us.feldershop.com

Watch the Highlight video online at
www.feldergroupusa.com   

Stability, functionality and reliability from Austria

FELDER GROUP USA 
CALL TODAY FOR MORE INFO Toll free 866-792-5288

sales-us@felder-group.com | www.feldergroupusa.com

Hammer
For the highest requirements
of price and performance

m

HS 950 - Edge Sander 
• Oscillation for longer lasting sanding belts & better finish
• Open design - ideal for sanding oversized workpieces
• Sanding table tilts from 0°– 90°
• Table height adjusted using the handwheel
• Additional table for curved sanding
• 1 x 230 V - 60hz - 3HP motor (includes US plug)
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*Compared to 3M conventional sanding sponges.

© 3M 2019. All rights reserved. 
3M and PRO GRADE PRECISION are trademarks of 3M.
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3M™ PRO GRADE PRECISION™ Dust Channeling Sanding Block Sponge 
* It’s a dual-purpose tool 

built to perform

3M.com/Sanding
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As this issue goes to press, 
Popular Woodworking is changing 
ownership. The last few months 
have been a rollercoaster of emo-
tions for me, my colleagues, readers 
and contributors. There’s been un-
certainty about jobs, the status of 
stories and projects, and an overall 
sense of unease about the world 
at large. And it’s during this time 
that it’s been clearer than ever how 
much woodworking means to me 
and the role it plays in my life.

Just about a year ago, I tore the 
kitchen of my 1906 house down to 
the studs, which started a journey 
that included rewiring and replumb-
ing the entire house, replacing some 
rotted sill plates and spending more 
time in the basement and attic 
than I ever want to do again. At the 
moment, I’m installing the kitchen 
cabinets I built, and the end of the 
project is visible (if not completely 
in focus yet). When I talk about this 
project with friends, I sound crazy. 
I could’ve bought cabinets from a 
store, or hired out portions of the 
project. But really, this project is 
exactly what I needed.

Spending my nights and weekends, 
holed up in the shop with a complex, 
multi-step project, is my favorite 
choice of therapy (I’m betting it’s 
also comparable in cost to the real 
thing). Yes, I’m focused on the task 
at hand, but there’s plenty of time in 
between steps to think about those 
things and ask the big questions: 
What should I be doing with my life? 

Are magazines the best way to serve 
woodworkers? If I move my lumber 
rack up a foot, could I fi t another 
workbench under it? Where did I put 
my tape measure?

I’ve never built an entire kitchen’s 
worth of cabinets before. We’re 
going to be living with them for the 
foreseeable future. They need to be 
up to the quality of the old-world 
craftsmanship that’s throughout the 
rest of the home, but still have the 
modern conveniences a world-class 
baker and cook must have. As much 
as I want to get this project over 
with, I also can’t rush it. Setting our-
selves up for success in the future 
takes work, often unseen, to make 
the result feel cohesive, eff ortless 
and part of the house.

 FROM THE EDITOR  

Woodworking 
Through It
By Andrew Zoellner

That’s a lot like the journey this 
magazine and brand has taken over 
the last six months. How do we con-
tinue to publish inspiring projects 
and stories and helpful advice, shoot 
informative videos, interact with our 
readers across social media and still 
fi nd time to sleep. 

It’s a process that’s always being 
tweaked and improved, rethought 
and rejiggered. I’m happy to report 
that, for the fi rst time in a while, 
things are looking up for Popular 
Woodworking. And, I’ve forgiven the 
previous inhabitants of my house 
for the shortsightedness of their 
last kitchen remodel.

The past few months haven’t been easy, 

but woodworking has made it better.
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Quick Router Table Circles
One afternoon my wife called out to my shop with an ur-
gent request. She needed me to make a round cake plate 
from 1/4" plywood for a charity auction. I assured her it 
would be no problem. I was in the middle of a project 
and didn’t want to spend all afternoon on this. Then it 
hit me, I could use my router table.

I ripped a 3/4" wide strip of 3/8" hardwood to fi t the 
miter slot and drilled a pilot hole near one end for a 
box nail, which I inserted from the bottom. Then I 
clamped the hardwood strip into my routers table’s mi-
ter slot so the distance from the nail to the bit equaled 
the circle’s radius.

I drilled a center hole in the soon-to-be cake plate, and 
positioned it on the nail. I held the edge of the plywood 
up while switching on the router, then lowered it onto the 
bit very carefully. After the bit bored through, I rotated 
the plywood counterclockwise, opposite the bit’s rota-
tion, to cut a perfect circle. —Doug Bittinger

Reusable Tack Cloth
Microfiber cloth picks 
up tiny dust particles 
as well as, if not better 
than, a tack cloth. 
Unlike a tack cloth, 
microfiber cloths are 
washable and reusable. 
Rockler Sells Norton’s 
microfiber finishing 
cloth for $5-7, but any 
microfiber cloth will 
work as long as it has 
hemmed edges.
—Kevin Southwick



 
YOAV LIBERMAN

WOR NK I G

Reclaimed Wood
A Guide for Woodworkers, Makers & Designers

Inspiration for 
Incredible Projects

Working Reclaimed Wood is your guide to:
• Finding free reclaimed lumber
• Processing wood for the best results
• Reclaiming hardware for your builds
• Designing beautiful projects 

www.popularwoodworking.com/shop
hardcover  •  160 pages  •  $26.99

Here’s what happens when John Economaki, the foremost designer of 
woodworking hand tools, takes a fresh look at planes.

You eliminate the need, space and cost of owning both a low 
     angle and a regular block plane, essentials for any serious woodworker.

Attack angles of 47° and 42° (for end grain) are possible on the HP-9; 
     the HP-12 has those plus 60°and a scrub plane.

Bridge City is the only manufacturer that makes planes that are ready to 
     receive depth skids, turning your plane into 2” thickness planer.

bridgecitytools.com

Planes have remained mostly unchanged for hundreds 
of years. We decided to do something about that.

Maximum Strength
Maximum Control

www.knewconcepts.com

Get Control with the Strongest, 
Stiffest Fret Saws on Earth

Available in 
Titanium or Aluminum

1405 Deborah Herman Rd SW, Conover, NC 28613
Phone: 828-322-WOOD (9663)

Email: support@westpennhardwoods.com
Visit our Website: www.westpennhardwoods.com

THE LARGEST 
IMPORTER 
OF EXOTIC 

HARDWOODS FROM 
PEN BLANKS TO 
THE WHOLE LOG!

We have expanded our inventory 
of unique slabs/fl itches to 
include: African Mahogany, 

African Teak, Bocote, Granadillo, 
Guanacaste, Madre Cacao, 

Olivewood, Primavera, 
Purpleheart, Sapele and 

Waterfall Bubinga

Send $1.00 For Lumber Catalog
Prices Subject to Change Without Notice

STEVE H. WALL LUMBER CO.
BOX 287, MAYODAN, NC 27027
336-427-0637 • 1-800-633-4062

FAX: 336-427-7588
Email: woodsales@walllumber.com

Website: www.wallumber.com

STEVE WALL LUMBER CO.
Quality Hardwoods and Plywood For The 
Craftsmen and Educational Institutions

Quality Hardwoods and Plywood For The 
Craftsmen and Educational Institutions

Alder .......................... 4/4 Select 3.30  .........$  90.00
Ash ............................. 4/4 Select 2.60  .........$101.00
Basswood .................. 4/4 Select 1.95  .........$  91.00
Birch .......................... 4/4 Select 3.50  .........$115.00
Butternut .................... 4/4 1C 3.25  .........$  98.00
Cedar ......................... 4/4 1C+Btr. 2.00  .........$  85.00
Cherry ........................ 4/4 Select 4.90  .........$129.00
Cypress ...................... 4/4 Select 2.75  .........$  97.00
Hickory - Pecan .......... 4/4 Select 3.00  .........$108.00
Mahogany (Genuine) .. 4/4 Select 5.10  .........$122.00
Maple (Hard) .............. 4/4 Select 3.65  .........$116.00
Maple (Soft) ............... 4/4 Select 2.60  .........$  95.00
Oak (Red) ................... 4/4 Select 2.80  .........$105.00
Oak (White) ................ 4/4 QS 2.90  .........$105.00
Poplar ........................ 4/4 Select 1.80  .........$  85.00
Walnut........................ 4/4 Select 5.75  .........$125.00
White Pine (Soft) ....... 4/4 F.G. 1.40  .........$  78.00
Yellow Pine (Soft) ...... 4/4 Clear 2.20  .........$  90.00

Above prices are for 100’ quantities of kiln dried 
rough lumber sold by the Bd. Ft. FOB 

Mayodan, NC. Call for quantity discounts. 
Other sizes and grades available.

Above prices are 
20 bd. ft. bundles 
of clear kiln dried 

lumber 3”-10” 
wide • 3’-5’ long 

(Random widths & 
lengths) Surfaced 
2 sides or rough. 
Delivered Ground 

prepaid in the 
Continental U.S.

UPS Specials

OLIVER MACHINERY DEALER
HARDWOOD PLYWOOD

CUSTOM RAISED PANEL DOORS
CUSTOM PLANK HARDWOOD FLOORING

THIN CRAFTWOOD
EXOTIC LUMBER

SEE OUR CATALOG
ON THE WEB!
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Convex Sander Pad
In the process of refinishing an old 
chair, I found that my random orbit 
sander’s flat surface didn’t work for 
sanding the concave hollow of the 
seat. My sander uses hook-and-loop 
paper, so I purchased some adhe-
sive-backed hook-and-loop material 
at the hardware store. 

After sticking the material togeth-
er with the hooks on one side and 
loops on the other, I cut out a disc 
shape that was small enough to fit 
in the center of my sander without 
blocking the dust collection holes. 
I then applied the paper over the 
pad. It worked perfectly to create a 
slight convex bottom on my sander 
that conformed to the chair’s curve, 
and held the sandpaper firmly in 
place.—Steve Laber

Frame Clamp
Two triangular maple blocks and a 
pair of sharp-tipped drywall screws 
are all you need to make corner 
clamp blocks for picture frames.

Drill and counterbore a hole for 
a drywall screw through one leg 
of each block, positioned so the 
screw’s tip is centered in the hypot-
enuse (photo). Make sure the screw 
threads through the shank hole, so 
you can turn it in and out. For hard 
woods, extend the screws so their 
tips barely protrude; extend the 
tips a bit further for soft woods.

To use the blocks, assemble the 
joint, with one frame side clamped 
to your bench. Press a clamp block 
to each side. When you clamp across 
the joint, the screw tips bite in and 
keep the blocks from sliding. The 
screws leave small dimples, which 
can be easily taken care of with wood 
filler or a few drops of water to raise 
the grain. To accommodate joint 
angles other than 45°, simply modify 
the shape of the blocks. —Rick Baird



This impressive book, years in the 
making, offers fresh perspective 
on a movement whose influence 
continues to shape thinking 
about craft a century and a half 
after it first emerged, as well as 
three complete furniture builds 
that showcase the breadth of the 
movement. Inside you’ll find:

• An explanation of Arts & Crafts 
as more than a furniture style

• Insight into John Ruskin’s 
“Moral Elements of Gothic”

• Plans for Voysey’s iconic two 
heart chair, with its woven seat 
and sharp finials

• How to build a striking 
sideboard design from Harris 
Lebus, one of England’s largest 
furniture manufacturers at the 
turn of the century

• Detailed instruction on  
making Gimson’s hayrake table,  
with challenging joinery and 
hand-carving

Hardcover with dust jacket  
• 160 pages • $37

Order Your Copy Today!
Visit popularwoodworking.com/shop.

English Arts & Crafts 
Furniture

Projects & Techniques for the  
Modern Maker
Nancy R. Hiller

The Jointmaker Pro opens up a whole new world of making amazingly accurate cuts in small 
stock—whether you’re working on a smaller project or details of a larger project.

A patented, hybrid device with custom Japanese saw blades. With your stock clamped to  
     the sliding table, all you do is provide an easy back-and-forth motion.

Small cross-sections like moldings and dowels can be cut in a single pass. You can obtain 
     professional quality cuts regardless of your experience level.

A premium fence is available that offers quicker set-ups, more intricate cutting options, 

bridgecitytools.com

Impossibly accurate cuts that require no cleanup, 
no hearing protection, no dust collection and no electricity. 

No, we’re not making this up.

Shown with optional stand 
and precision fence. 
Photo by Joe Felzman.

www.petersvalley.orgwwwww.pepetetersrsvavalllleyey o.orgrg

with your Timewith your TTime

 Make
Something
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I Can Do That
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3/8" Rabbet

1/2" Cove

3/4" Round 
Nose

1/2" Roundover

3/8" Roundover

1/4" Roundover

1/8" Roundover

1/4" Half-
Round

1/2" Straight

45° Chamfer

1/2" Round 
Nose

1/4" Straight

1/8" Round 
Nose

Weekend Picture Frames
By Tim Johnson
Create extraordinary frames with ordinary router bits.

Here’s a fun way to save money, 
be creative, make something useful, 
and use up scrap stock: make your 
own picture frames. You can start 
from scratch and have fi nished 
frames in a day or less, and the only 
tools you need are a tablesaw and a 
router table. The challenge is to cre-
ate unique profi les using the router 
bits you already have. 

1

Part A: Start with a 13/16" thick by 2" 

wide blank.

1 Round over the top edge by making 

one pass on each face with the 3/8" 

roundover bit.

2 Saw a 7/16" deep by 7/8" wide 

groove on the inside face, 3/8" from 

the rounded edge.

3 Rip the blank to fi nal 11/4" width. 

Orient the blank outside-face down 

(grooved-face up), with its rounded 

edge against the fence.

Part B: Start with a 3/4" thick by 7/8" 

wide blank.

4 Rout a 1/4" by 3/8" rabbet on the 

inside face. Orient the blank bottom-

Final Size: 11/8" x 11/4"
edge down, with its inside face against 

the fence.

5 Rout a 1/4" cove on the inside face, 

using the 1/2" round nose bit. Orient the 

blank top-edge down, with its inside 

face against the fence.

Glue Part A to Part B.

PART B

PART A

11

2

3

4

5

The frames and instructions that 
follow will get you started. You 
probably don’t have all the same 
bits, but that doesn’t matter. Just 
substitute and experiment. You’ll 
fi nd that a little tinkering yields an 
amazing range of profi les.

Most frames are made using small 
stock, so be sure to work safely. 
Always use guards, featherboards 

and push sticks. Never use stock less 
than 12" long. Create profi les on long 
stock; then cut individual frame piec-
es from the profi led stock. Similarly, 
use wide stock to create thin pieces; 
rout the profi le, then cut to fi nal 
thickness. Rout large or deep profi les 
in multiple passes, raising the bit or 
moving the fence in small increments 
before each pass. PW



SHOP FOX® is a registered trademark of Woodstock® International, Inc. 19
40

1R
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sales@woodstockint.com WHOLESALE ONLY

SHOP FOX® 
machines are 

backed by a 2 Year 
Warranty!SINCE 1989!

WOODSTOCK® INTERNATIONAL, INC. IS ALSO HOME TO ROMAN CARBIDE®, PLANER PAL®, JOINTER PAL®, AND MANY OTHER FINE BRANDS.
PLEASE VISIT OUR WEBSITE OR CALL TOLL FREE TO FIND AN AUTHORIZED DEALER NEAR YOU.

•  Motor: 11⁄2 HP, 110V, 3450 RPM, 15A
• Intake hole size: 6"
• Impeller: 123⁄4" welded steel
• Collection drum size: 20 gallons
• Air suction capacity: 868 CFM
• Static pressure: 9.7"
• Weight: 375 lbs.

•  Motor: 3⁄4 HP, 110V, single-phase, universal motor
•  12" swing over bed
• 15" between centers
•  Two spindle speed ranges: 500-1800 RPM & 

1000-3800 RPM
•  1" x 8 TPI RH thread spindle size
•  Spindle indexing in 15° increments
•  Heavy-duty cast-iron 

construction
•  Approx. shipping 

weight: 87 lbs.

ast-iron

ng
.

8" X 76" PARALLELOGRAM JOINTER 
WITH SPIRAL CUTTERHEAD & MOBILE BASE

• Motor: 3 HP, 230V, single-phase
• Total table size: 9" x 76"
• Fence size: 4-5/8" x 38"
• Maximum depth of cut: 1/8"
• Rabbeting capacity: 1/2"
• Cutterhead speed: 5500 RPM
• Cutterhead diameter: 3-1/16"
• Cuts per minute: 22,000
• Number of cutterhead inserts: 36
• Insert size: 15.0 x 15.0 x 2.5mm
• Power transfer: Poly V-belt

W1860 8" x 76" Parallelogram Jointer with Spiral Cutterhead 
                & Mobile Base

10" TABLE SAW 
WITH RIVING KNIFE

13" 3/4 HP, BENCH-TOP OSCILLATING 
DRILL PRESS

•  3 HP, 230V, single-phase
• Blade tilt: Left, 0°–45°
• Table height from floor: 34"
• Cast iron table size: 27" x 401⁄4"
• Table size with extension: 
 27" x 535⁄8"
• Arbor speed: 4300 RPM
• Arbor size: 5⁄8"
• Max. dado width: 
 13⁄16"

W1819 10" 3 HP Table Saw with Riving Knife

W1832 Track Saw Master Pack

TRACK SAW MASTER PACK

W1843 Knife Belt Sander/Buffer

W1668 13" 3⁄4 HP, Bench-Top Drill Press W1836 Bench-Top Wood Lathe

KNIFE BELT SANDER /BUFFER

12" X 15" VARIABLE SPEED 
BENCH-TOP WOOD LATHE

•  Motor: 120V, 1.1kW, 5500 RPM, 9A
•  Blade rim speed: 9070 FPM
•  Max. cutting depth at 45°: without rail 15⁄8", 

w/ rail 17⁄16"
•  Max. cutting depth at 90°: without rail 25⁄32", 

w/ rail 131⁄32"
•  Includes saw blade: 160mm x 20mm x 48T 
• Dust port dia.: 11⁄2"
•  Saw weight: 11 lbs.

14" SUPER-DUTY RESAW BANDSAW

W1849 14" Super-Duty Resaw Bandsaw
W1867 1-1/2 HP Portable Cyclone   
            Dust Collector

1-1/2 HP PORTABLE 
CYCLONE DUST COLLECTOR•  Motor: 1 HP, 110V, 14A, 1725 RPM

• Belt size: 2" x 72"-76" range
• Belt speed: 4500 FPM
• Left arbor: 1" x 81⁄2" extension  
    with 5⁄8" arbor
• Height with belt arm horizontal: 111⁄2"
• Height with belt arm vertical: 37"
• Overall width: 291⁄2"
• Cast iron body
• All ball bearing construction
• Approx. shipping weight: 113 lbs.

Accessory Pack &  
55" Guide Rail

Includes:

W1835 Track Saw

•  Motor: 3⁄4 HP, 110V, 1725 RPM
•  Overall height: 38"
•  Spindle travel: 31⁄4"
•  Swing: 131⁄4"
•  Drill chuck: 5⁄8"
•  Speeds: 12, 250–3050 RPM
•  Table: 123⁄8" dia.
•  Table swing: 360°
•  Table tilt: 45° left & 45° right
•  Approx. shipping 

weight: 123 lbs.

Includes 10" 
Carbide-Tipped 

Blade

Made in an
ISO 9001 Factory

177335

®

232857

• Max depth of cut  
    @ 90°: 31⁄8", 
    @ 45°: 23⁄16"
• Max. rip capacity:  
    291⁄2"
• Overall dimensions:  
    62" L x 41" W x 40" H
• Approx. shipping  
    weight: 527 lbs.

V, 14A, 1725 RPM
"-76" range

0 FPM
1⁄1 2⁄⁄ " extension

arm horizontal: 111⁄1 2⁄⁄ "
arm vertical: 37"
91⁄1 2⁄⁄ "

onstruction
weight: 113 lbs.

• Motor: 2 HP, 110V/220V (prewired 110V), 1720 RPM
• Amps: 15A at 110V, 7.5A at 220V
• Table size: 213⁄4"L x 161⁄2"W
• Table tilt: 5°, 45°
• Floor to table height: 37"
• Max cutting height: 14"
• Max throat capacity: 131⁄2"
• Max cutting width with fence: 12"
• Overall size: 29"W x 321⁄2"D x 76"H
• Dual 4" dust ports
• Footprint: 23"L x 18"W
• Approx. shipping weight: 388 lb.

868 CFM

• Fence system: positive stops at 
    +/- 45 degrees and 90 degrees
• Weight: 470 lbs.
• CSA certified
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4

Part A: Start with a 3/4" thick by 13/4" 

wide blank.

1 Rout or saw a 1/8" by 1/2" groove 

on the top face, starting 1/8" from the 

outside edge.

2 Rout or saw a 1/4" by 3/8" groove on 

the same face, starting 11/8" from the 

outside edge.

3 Rout a 1/4" tall by 3/8" wide cove on 

the inside edge, using a 3/4" round nose 

bit. Orient the blank inside-edge down, 

with its top face against the fence. 

After routing, the remaining inside edge 

should measure 3/8" wide.

4 Rout a 3/16" deep by 1" tall cove on 

the top face, using a 1/2" round nose 

bit. Use the same orientation as for 

Step 3 (inside edge down, with the top 

face against the fence).

5 Rout a 1/4" by 1/4" rabbet on the 

inside edge.

Part B: Start with a 1/2" thick by 11/2" 

wide blank.

6 Rout 1/4" roundovers on one edge.

7 Rip the blank to fi nal 3/8" thickness, 

with the rounded edge on the offcut 

side of the blade. 

Part C: Start with a 1/4" thick by 11/2" 

wide blank.

8 Rout 1/8" roundovers on one edge.

Rip the stock to fi nal 1/4" thickness, 

with the rounded edge on the offcut 

side of the blade. 

Glue Parts B and C to Part A.

Final Size: 1" x 13/4"

 I Can Do That 

3 Make the second cut with the blank’s 

outside face against the fence. Raise 

the blade to meet the fi rst cut 

and set the fence 

at 3/8".

4 Rout a 45° 

chamfer on the 

outside face with 

the bottom edge 
3/16" wide.

2

Use a 3/4" thick by 11/2" wide blank.

1 Rout a 45° chamfer on the inside 

face, leaving a 1/8" wide edge on the 

top. Then, set the fence and orient 

the blank inside-face down. Then 

complete the cut by making several 

shallow passes.

2 Create the 3/8" deep rabbet with 

two tablesaw cuts. First, cut a 3/8" 

deep kerf on the inside face. Next, 

set the fence so this cut leaves a 1/8" 

shoulder between the rabbet and 

the chamfer. 

Final Size: 3/4" x 11/2"

1

2

3 44

3

Part A: Start with a 1/4" thick by 15/8" 

wide blank.

1 Round both edges, using a 1/4" half-

round bit.

2 Rip the blank in half, to create two 

completed 3/4" wide Part A blanks.

Part B: Start with a 3/4" thick by 2" 

wide blank.

3 Rout 1/8" roundovers on both top 

face edges. Then, orient the blank 

on edge, with its top face against 

the fence for both cuts. To create the 

Final Size: 3/4" x 2 1/2" fi llets, raise the bit’s straight shoulder 

above the table.

4 Glue Part A blanks to the edges of 

Part B.

5 Rout a 3/8" by 3/8" rabbet on the 

inside edge.

3

5
PART A

PART B
FILLET

PART A

1

4
4

2
13

4

5

66

778
PART C

PART A

PART 
B

1
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 I Can Do That 

Use a 11/2" thick x 11/2" wide blank.

1 Rout a 5/16" chamfer on the top 

inside edge.

2 Saw a 17° bevel on the top face. Tilt 

the blade away from the fence, and ori-

ent the blank chamfered-edge up, with 

the chamfer facing the blade. Set the 

fence so the bevel meets the tip of the 

chamfer. Make the cut. Then remove 

the saw marks by sanding or planing.

3 Rout evenly spaced fl utes on the 

beveled face, using the 1/8" round 

nose bit.

Final Size: 3/4" x 11/2"
4 Rip the blank to fi nal 3/4" thickness. 

Make the cut with the blank outside-

edge down and its beveled face on the 

outfeed side of the blade. After sawing, 

the blank’s outside edge should mea-

sure 5/16" wide.

5 Rout a 3/8" by 3/8" rabbet on the 

inside edge. Orient the blank bottom-

face down, with its inside edge against 

the fence.

Use a 3/4" thick by 11/4" wide blank.

1 Rout a 1/4" by 3/4" cove on the top 

face, using a 1/2" round nose bit. 

Orient the blank inside-edge down, 

with its top face against the fence. To 

complete the cut, make multiple shallow 

passes, raising the bit incrementally.

Final Size: 3/4" x 11/4"

2

Use a 3/4" thick by 7/8" wide blank. 

1 Rout a 3/8" by 3/8" rabbet on the 

inside edge.

2 Rout a 1/4" by 1/4" cove on the top 

face, using a 1/2" round nose bit.

3 Rout a 1/8" roundover on the top 

face. Orient the stock outside-edge 

down, with its top face against the 

fence. To create the fi llet, simply raise 

Final Size: 3/4" x 7/8"

2
3

FILLET

8

Part A: Start with an 11/16" thick by 
13/16" wide blank.

1 Rout 1/8" roundovers on the top edge.

2 Rout a 1/4" by 1/2" rabbet on the 

inside face.

Part B: Start with a 1/2" thick by 11/2" 

wide blank.

3 Rout 1/8" roundovers on one edge.

4 Rip the blank to fi nal 1/8" thickness, 

Final Size: 13/16" x 13/16"

1

2

33
4

5
PART B

PART A

2 Rout a 3/8" by 3/8" rabbet on the 

inside edge.

the bit’s straight shoulder above 

the table.

with the rounded edge on the offcut side 

of the blade.

5 Glue Part B to Part A.
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9

 I Can Do That 

Use a 3/4" thick by 11/2" wide blank.

1 Rip 1/8" by 1/8" saw kerfs in the top 

face, starting 3/8" and 3/4" from the 

inside edge.

2 Rout a 1/2" cove on the outside edge. 

Orient the blank top-face down, with its 

outside edge against the fence.

3 Rout a 3/8" roundover on the inside 

edge. Orient the blank top-face down, 

with its inside edge against the fence.

Final Size: 3/4" x 11/2"

1

2

3

4

Part A: Start with a 3/4" thick by 11/8" 

wide blank.

1 Rout or saw a 1/4" by 1/4" groove on 

the inside edge, starting 3/8" from the 

bottom face.

2 Rout a 1/8" roundover on the inside 

edge of the top face. 

Part B: Start with 1/4" thick by 11/2" 

wide stock.

3 Rout a 1/8" roundover on the top edge.

Final Size: 3/4" x 11/4"

1

2
3

4

5

PART A

PART B

Part A: Start with a 3/4" thick by 13/4" 

wide blank.

1 Rout a 1/2" cove on the outside edge, 

leaving the edge 1/4" wide.

2 Rout a 1/4" by 1/4" cove on the inside 

edge, using a 1/2" round nose bit. Then 

orient the blank inside-edge down. Be 

sure the top face is against the fence.

3 Rout or saw a 1/8" by 1/2" groove in 

the top face, centered between the two 

coves.

4 Rout a 3/8" by 3/8" rabbet on the inside 

edge.

Part B: Use a 3/4" thick by 2" wide blank.

Use a 3/4" thick by 13/4" wide blank.

1 Saw or rout a 1/8" by 1/8" groove in the 

top face, starting 1/2" from the inside edge.

2 Rout a 1/2" roundover on the outside 

edge. Then orient the blank top-face 

down, with its outside edge against 

the fence. Next, create the fi llet by rais-

ing the bit’s straight shoulder above 

the table.

3 Rout a 1/4" roundover with a fi llet on 

the inside edge. 12

Final Size: 3/4" x 13/4"

Final Size: 1" x 13/4" 5 Rout 1/4" roundovers on one edge.

6 Using a 1/2" straight bit, rout 1/8" deep 

by 1/4" wide dadoes on both faces, 

starting 1/4" from the rounded edge.

7 Rip the blank to fi nal 3/8" thickness, 

with its rounded edge on the offcut 

side of the blade.

8 Glue Part B to Part A.

11

10

11

2
3

4

FILLET FILLET

4 Rout a 3/8" by 3/8" rabbet on the 

same edge, with the blank oriented 

bottom-face down.

4 Rip the stock to fi nal 1/2" width, with 

the rounded edge on the offcut side of 

the blade.

5 Glue Part B to Part A.

4 Rout a 3/8" by 3/8" rabbet on the 

inside edge.

1
2

3

4

55

67
8888888888888888888888888888888888888888888888888888888888888888888888888888888888888

PART A

PART B
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Design Matters
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Out of the corner of my eye it 
caught my attention, a fi re-engine 
red 1966 Chevy Impala Super Sport. 
Memories fl ooded back to my fi rst 
car, a model just like this except 
mine was green with a white roof-
top. The problem with memories is 
that they often clash with reality. As 
I got closer to inspect the car, the 
view made me wish I’d stayed at a 
distance and not seen the bad sheet 
metal repairs and sketchy interior. 

I’ve experienced the same thing 
when looking at furniture pieces. A 
chair or cabinet can have wonderful 
curb appeal from across the room, 
and then fall down completely 
upon closer inspection. For a design 
to succeed it needs to draw our 
attention from a distance and then 
reward us for making the trip across 
the room. It should surprise and 
delight us up close. That sounds 
easy, but it’s not.

From a functional standpoint we 
may have a long list of requirements 
for any design. A chair must sit 
well and feel like we can trust it if 
we lean back or shift our weight. A 
cabinet may need a shelf sized to fi t 
our vinyl record collection. But the 
aesthetic requirement to please us 
from afar and close-up is a diff er-
ent animal. In the fi rst place that 
alluring look from a distance always 
takes into account the room setting 
our design resides in. Another way 
to think about this is that the distant 
view is how the piece comes across 
as a solid object taken as a whole. 
(Image 1) The interior space where 
it resides is the setting our design 
needs to compliment. 

Wall or Window
Since the across-the-room look is 
a marriage between the piece and 
the interior setting, it’s important 

to think about what we’re trying 
to achieve. One of the fi rst ques-
tions I ask is, do I want a wall or a 
window? By this I mean, do I want 
a design that has a solid mass more 
like a wall. Or do I want a design 
that’s more “air” than structure 
and which allows my eye to look 
through it like a window. 

A good example of a design that 
falls into the wall category is the 
iconic Arts & Crafts chair design 
by Mackintosh. These exaggerated 
high-backed chairs (image 2) were 
quite a departure when they came 
on the scene. Mackintosh used this 
design to create an intimate dining 
setting. Place these chairs around 
a dining table and their visual 
mass created a small room within 
a room. 

Contrast that with a Windsor 
chair that’s more air than wood. You 
can pack a room full of Windsor 
chairs and the space still feels open 

Two Looks
By George Walker
Successful furniture designs draw viewers closer and reward them.

1 Our fi rst impression of how well 

a design fi ts in a room’s setting is 

usually from a distance.

The fi ne details discovered in a piece 

of furniture delight viewers when they 

look closer.

1
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 Two Looks 

and airy. You can apply this idea of 
wall or window to cabinets. Do you 
want something that creates a cozy 
intimate space in a study (a wall), 
or do you want an open feel that 
invites your eye to see further. A tall 
bookcase with fl oor-to-ceiling height 
might add to the sense of privacy 
and seclusion to a study. Contrast 
that with a sunroom—do you want 
a chair that’s more like a window 
and gives the feeling of being out-
side in the garden (image 3)?

Sparkly Details
Let’s jump to that close-up view 
where we want to add some little 
gem to delight and connect with 
the viewer. My fi rst rule of thumb 
is: anything meant to delight up 
close shouldn’t be visible from a 
distance. It’s easy to go overboard 
about showing off  some new 
carving or marquetry skill you’ve 
just learned. It’s also tempting to 

go over the top with it and create a 
wedding cake. 

I like to think of the up-close 
details as the soft background music 
that compliments the overall form. 
Details that delight up close can 
include carefully chosen fi gured 
panels or crisply cut dovetails or 
small ebony pegs that give a bit of 
contrast to the joinery (image 4). 
Close-up surprises aren’t confi ned 
to visual sparkles. They can also be 
something as simple as a door pull 
that wraps nicely in our fi ngers or
 a chair arm that seems to fi t per-
fectly when we rest our elbows to 
read a book. 

Another appealing up-close detail 
is the look and feel of surfaces 
that’ve been worked with hand 
tools. We do have the ability with 
modern abrasives to create glass-
smooth, perfect surfaces. To my 
eye, the look and feel of a surface 
that shows some unevenness from a 

2

43

2 These high-backed chairs around a table create a sense of being in a private booth. 

3 The “airy” variations of Windsor chair designs help a room feel larger and more open. 

4 Small details in a design provide up-close pleasure not initially noticed from afar.

tool or an artisan’s hand is a strong 
connection that I enjoy. 

Of the two looks, the distant view 
is perhaps the most important to get 
right. It’s all about the overall form 
and how it invites us to interact. It’s 
where your ability to design is test-
ed. Yet we don’t want to disappoint 
when viewed up close. The up-close 
view is where you can put some of 
your craft skills on display. 

Take note of these two views 
when looking at furniture designs 
you admire. What draws your eye 
from a distance? What delights 
your eye or touch up close? Think 
about the volume settings on those 
up-close details. Is the volume 
cranked up loud or toned back and 
subtle? PW

George Walker is the co-author of two 
design books and writer of the By Hand 
& Eye blog with Jim Tolpin. Read more 
at www.byhandandeye.com.





   

 The Straightest 
 Path to a Great Chair

This versatile approach is easily adapted 

to other styles and uses. 
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A Straighten the back a little and 

delete the arms, and you have a 

standard dining chair.

B Change the leg and rail contours.

C Add brackets like these and 

move the chair into Greene & 

Greene territory.

A

B

C

It’s deeply satisfying to sit in a 
chair that you’ve created in your own 
shop—and watch others do the same. 
Building chairs is also a great way to 
learn new skills and techniques. 

To be fair, chairs face more 
challenges than any other type of 
furniture. To be comfortable for 
a wide array of people, they must 
incorporate key dimensions, curves 
and angles. Those same bodies put 
tremendous stresses on a chair, so 
strength is also critical. Last, you 
have to deliver that strength and 
comfort in a graceful package.

I’ve been making chairs and 
teaching the craft for many years, 
and this design is the straightest 
path I know to a strong, comfort-
able, elegant chair.

This design is also versatile. As 
I did here, you can add arms and 
tilt the back for comfort, making it 
a fi ne addition to any living room 
or den. I also pushed the style 
toward Greene-and-Greene, with 
arched shapes, a splined cloud-lift 
shape on the arms, and the use of 
sapele, which is close in color to the 
Greenes’ favored mahogany. 

All of these elements—functional 
and aesthetic—are easily changed 
without changing the overall 
approach to construction. Leave 
off  the arms and stand the back up 
a little straighter, and it’s a classic 
dining chair. Replace the Greene-
and-Greene elements, taper the legs, 
redesign the back slats, whatever, and 
the appearance changes signifi cantly.

If you go with a thinner or 
narrower seat frame, however, you 
might consider adding a stretcher 
system to the legs to strengthen the 
structure, as I sometimes do. 

As for the seat itself, I like 
upholstery, which adds comfort 
and contrast. I’ll show you how to 
make a seat template you can take 
to your local upholsterer (I recom-
mend hiring a pro for this job) or 
use as your own guide.

Follow along and I’ll show you how 
I break down a beautiful chair into a 
series of straightforward steps. P

H
O

T
O

S
 B

Y
 A

S
A

 C
H

R
IS

T
IA

N
A

Eliminate Angles 
Where You Can
As they do on many attractive, 
comfortable chairs, the side rails on 
my chairs splay outward at the front, 
by 10°, and also drop down toward 
the back. At the same time, the front 
legs are vertical and the back legs 
are curved. That creates compound 
(both horizontal and vertical) angles 
where the side rails meet the front 
and back legs. 

The key to my approach is simpli-
fying angles where I can while refus-
ing to compromise on what matters 
most. For example, while some 
chairmakers lean the front legs back 
slightly to meet the backward-leaning 
seat frame squarely, I’ve found that 
a chair looks more pleasing if these 
legs are vertical in every direction. 

At the back of the chair, howev-
er, I’m able to make things easier 
on myself and my students. While 
some chair designs twist the curved 
back legs outward, adding another 
angle to the joints at the back of 
the seat frame, I’ve found that my 
chairs look best with both the front 
and back legs vertical (plumb) in 
the front view. That makes the 
angles simpler at the back seat rail, 
and also means that both back rail 
and the crest rail above it are the 
same length with square ends. 

I also bevel the two facing edges 
of the crest and back rails so the 
lumber slats meet them squarely 
and can therefore all be the same 
length. These subtle moves greatly 
simplify the construction without 
any negative impact.

Loose Tenons Simplify 
Compound Angles
I’ve tackled chairs many diff erent 
ways, but for me using loose tenons 
(also called slip tenons) off er the 
most straightforward approach. 
Making the tenon separate means 
the parts all have simple butt joints, 
which are far easier to cut at com-
pound angles than traditional tenon 
shoulders are. That also makes the 
lengths of parts easier to calculate. 
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 Straightest Path to a Great Chair

1 Make a template for the rear legs and reverse it when 

marking out each one. I use the same template to lay out 

the shaper jig for smoothing the curves.

2 Cut out the legs on the bandsaw. If you’re using a router 

or shaper template to remove the waste, cut wider from 

the line.

3 Carry the mortise locations onto all sides of the leg. As 

you smooth the sides you’ll need to redraw some lines.

4 The simplest option is to smooth the curves by hand, 

with a spokeshave in the inside and a bench plane on 

the outside.

5 The fastest option is power. A shaper or router jig 

speeds things along. Register the legs on the jig using 

your layout lines and the location of the mortises. 

1

2

43

5
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 Horizontal Mortiser: 
A Furnituremaker’s Best Friend

Last, I can get perfect-fi tting tenons 
right off  the planer.

Part of why I love slip tenons is 
my horizontal mortiser, which makes 
it easy to cut matching mortises in 
the ends or edges of any workpiece. 
See “Horizontal Mortiser” for more 
on my mortiser and some good 
alternatives.

Mill and Shape the Parts
I begin the design process with a 
full-size side view of the chair, which 
I draw on a piece of 1/4". MDF. This 
lets me see how the chair will look 
and sit, and lets me work out the 
main dimensions and angles. Add 
to that a few patterns for the curved 
parts, plus a plan (top) view, and 
you have what you need to start 
building. With this article, of course, 
you have all of that already, but I 
would still consider drawing out the 
main views full-scale.

You’ll defi nitely need to make a 
template for the curved back legs, 
using more of the 1/4" MDF, which 
includes the locations of the mortises 
for the seat rails and crest rail. I use 
that template to lay out the legs on 
my lumber with two goals in mind: 
minimal grain runout and symmet-
rical grain on the front face of each 
leg, especially at the top. I achieve the 
latter by fl ipping the template to lay 
out each leg.

After cutting out the shapes on the 
bandsaw, I carry the line for the top 
of the side-rail mortise from the tem-
plate to the workpiece, and around 
all four sides. It’ll be my reference 
for a number of subsequent steps, so 
I don’t want to lose it as I joint and 
plane the legs to fi nal thickness. 

The bandsawn curves can be 
spokeshaved and handplaned to 
their fi nal shape, but if you’re making 
more than one chair, I recommend 
taking the time to make a template 
jig for the shaper (see photos 1–5). 
You can do the same on a router 
table; you’ll just need to take lighter 
cuts and be more careful to avoid 
tearout. After shaping the back legs, 

As my woodworking projects became more complicated, I built my own horizon-
tal mortiser. I recognized back then that using slip tenon-joinery would let me cut 
my rails and pieces at clean compound angles on the tablesaw, without having 
tenon shoulders to fi t and extra tenon length to account for. 

On the mortiser, once I fi t the piece wherever I wanted it to go, I just had to 
align the ends of that piece with the front edge of the mortiser table and cut a 
mortise. Also, the mortiser cuts mortises just as easily in the ends of parts as it 
does in their edges. 

As I started doing this sort of joinery, I found that the whole process was much 
faster and more precise, even with simple pieces like doors. I’ve never looked 
back since then, and I think my success as a furniture maker is due in large part 
to having horizontal mortisers in my shop. Some of my chairmaking students 
show up as doubters, but most start looking for a horizontal mortiser as soon as 
they leave class.

After a while I bought a commercial mortiser called a Stanfi eld, and eventually 
became a dealer for the product. When the owner retired, I bought the remaining 
stock. I redesigned the machine a couple times, had it manufactured locally, and 
sold 50 more over the years.

On the other hand, lots of machines and techniques will deliver good slip-
tenon joinery, including the Multi-Router, PantoRouter, European-style horizontal 
mortisers, and mortising attachments that come with some jointers and multipur-
pose machines. With a few jigs, the Festool Domino works well too.

The reason I prefer the Stanfi eld concept is because the piece of wood you’re 
working on is right in front of you as you work, letting you see your layout as you 
set up the machine, and the cutting action as you mortise. And the wood stays 
stationary while the bit moves, which is a signifi cant advantage for large pieces, 
like bed rails. I use metal-cutting, solid-microcrystalline end mills for the mortis-
er, since they are just a fraction of the cost of woodworking bits. I’m not pushing 
the product, but I’ve still got some to sell. Contact me at terrafi rmadesignnw.com 
if you’re interested.
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 Straightest Path to a Great Chair

I mill the rest of the chair stock to its 
rectangular shapes.

Start With the 
Side-Rail Joinery
Joinery starts with the side seat rails, 
which have compound angles on 
each end. These four ends require 
four diff erent setups on the tablesaw, 
with both the blade and miter gauge 
angled each time. To keep track 
of those angles, and set them up 
accurately, I make a copy of each side 
rail in 3/4". MDF. Trust me: It’s worth 
it. These templates are labeled with 
all the necessary angles, they’ll show 
you how long to cut each part, and 
you can save them for the next time 
you make this chair.

6

7

6 Make an accurate MDF sample 

with labels to help set up the four 

cuts without getting confused.

7 Lay out 3/8" mortises in all four 

ends of the side rails. These will 

enter at an angle, so cheat them a 

little to one side so they don’t pop 

out of the edge of the rail.

8 To set up the compound mortising 

angle for the ends of the side rails, 

align the end of the part with the 

front edge of the table, and tilt it 

upward until it is aligned vertically. 

9 Place a 3/8" bit in the collet and 

use the layout to set up the height 

of the bit.

8 9

With the butt joints cut I lay out 
the 3/8"-thick mortises on the ends 
of the pieces, making sure I leave 
mortise walls that are at least 1/4" 
thick. Orienting the side rails for 
mortising is as easy as bringing their 
compound-angled ends parallel to 
the front face of the mortiser table 
and wedging a piece of wood under 
the back of the workpiece to bring 
that face into vertical alignment with 
the edge of the mortiser’s table. The 
horizontal mortiser makes it easy.

After clamping the rail in place, I 
set the height, depth, and end stops 
on the mortiser, and cut the mortise. 

To locate the tops of the mortises 
in the curved back legs, I use the 
line I transferred from the shaper 

jig. To create the 3/16" reveal I 
want between the legs and rails, I 
measure the mortise wall on the rail 
(see photo 10), and then extend the 
square to lay out the same mortise 
wall on the corresponding leg.

After considering the orientation 
of the front legs for the best grain 
match, I locate their mortises 
vertically by hooking a long square 
onto their bottom ends, and use the 
direct-measuring trick again to set 
the amount of inset between rails 
and legs.

Because the mortises go into the 
rails at an angle, they can go square-
ly into the front and back legs. That 
means the legs can lay fl at on their 
sides on the mortiser table.
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12

10 11

10 Use the rail mortises to 

lay out the leg mortises. To 

create a 3/16" reveal, I extend 

my combo square past the 

front mortise wall by that 

amount. 

11 Use the marks from the 

leg templates to lay out the 

top and bottom of the side-rail 

mortises.

12 The back legs lie on their 

side, with the fl at area aligned 

with the edge of the mortiser 

table, and the mortise goes 

squarely into the leg.

How I Handle Slip Tenons
At this point I mill tenon stock to fi t 
the mortises I’ve cut so far. I like ash 
here because it’s stable and inexpen-
sive, with large pores that give the 
glue a little more bite. I start each 
piece on the jointer and planer, test 
the fi t in a mortise, and then move 
to the tablesaw and router table to 
rip each piece to width and round 
the edges before chopping the ten-
ons to a bit under the depth of the 
two mating mortises, to give excess 
glue a place to go.

After a quick dry-fi t to make sure 
everything comes together well, I 
always glue the tenons into the rails 
fi rst, so I can dry-fi t the chair as it 
comes together. I use Titebond III, 

and clean up any squeeze-out so the 
other mortise will go on easily later. 
I’ve got more mortising to do on the 
front and back legs, so I leave those 
separate for now. 

By the way, I always mark the out-
side faces of glued-in tenons to help 
me to keep the pieces oriented prop-
erly through the rest of the build.

More Seat Joinery
Now we can go on to mortising the 
front seat rail as well as the back one, 
which is extra-thick now to accom-
modate its curve. Because all four 
legs are vertical in the front view, 
the back and front rails enter them 
squarely, making the joinery simple. 
Note that the mortise in the back rail 

is set back 3/8" from the front edge 
so you don’t expose the tenon when 
cutting the curve.  

To locate all of the leg mortis-
es vertically, I simply carry a line 
around from the side-rail mortises. 
By the way, to keep the side, front, 
and back tenons from interfering 
with each other inside the legs, 
I make the back- and front-rail 
mortises a little shorter. Most of the 
stresses in a chair occur in the side-
rail joinery, so I want those tenons 
to be as long as possible.

Also, I locate the front-rail mortis-
es for the same 3/16" reveal used on 
the side rails. And once again, I mill 
up the loose tenons I need, and glue 
them into the rails only at this point.
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13

1514

13 For the slip tenons, 

plane the stock to a snug fi t, 

then rip to width and round 

the edges.

14 Mark the location and 

orientation of these tenons 

in the seat frame.

15 Mortise the front and 

back rails. Be sure the 

mortises in the back rail 

(and crest rail) are located 

so they will stay inside the 

curves of those parts. Mor-

tise the legs too. 

Add the Crest Rail
Next I cut the joinery for the crest 
rail. Once again, because the back 
legs are vertical and parallel in the 
front view, the crest rail can be the 
same length as the rear seat rail, and 
square in its ends. With legs that 
twist outward, the crest rail can be 
very tricky and time-consuming to 
cut, join and fi t.

I switch to a 1/4" tenon here so I 
can get the reveal I want between 
crest rail and back legs without the 
tenon popping out of the curved rail. 
And I make the mortises in the legs 
an extra 1/8" long so the crest rail can 
be pulled down tight on the lumbar 
slats later. I take the position of these 
mortises from the back-leg template.

Once the tenon stock is glued into 
the crest rail (which is still a thick 
piece of stock at this point), I can 
dry-fi t the back of the chair. This 
reveals a complication: Because the 
back legs are curved and the crest 
and seat rail also curve, the bottom 
edge of the crest rail and top edge 
of the rear seat rail are not parallel 
to each other, which means the two 
center lumbar slats would have to be 
slightly shorter than the two outside 
ones, with angled ends.

My trick for avoiding this compli-
cation is to bevel the bottom edge of 
the crest rail and the top edge of the 
seat rail to 10° before cutting their 

curves, so these edges end up parallel 
and square to each other in the chair. 

After making these slightly 
angled rip cuts, I lay out the curves 
again on those edges, and cut the 
curves on the bandsaw. I always 
start with the concave side. That 
gives me a square side to rest on 
the bench when smoothing them 
(with a big curved sanding block). 
After the fronts are sanded, I cut 
out the back curves. The rails 
rest steady on their two ends as 
I smooth the curves with a ran-
dom-orbit sander. 

The Slats and Back
To fi gure out the length of the 
lumbar slats, I dry-fi t the rear legs 
and rails, tap the crest rail up to the 

top of its extra-long mortises, and 
measure down to the seat rail. That 
leaves room for the crest rail to push 
down tightly on the slats with no 
gaps. Then I cut the slats to length. 
Since the inside edges of the rails 
will be square to each other, the 
ends of the slats are square too.

Because this “occasional” chair 
leans back a little more than my 
dining chairs do, it gets a lumbar 
curve that is less pronounced. I use 
a template to mark the curves on all 
four slats.

The ends of the slats are square, 
but the tenons will be going into a 
rail that is angled at 10°, so I tilt the 
slats the same amount when mor-
tising them. Before gluing tenons 
into the slats, I use the mortises to 
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16 17

16 Use the leg template to mark the 

location of the crest-rail mortises, and 

cut them. 

17 Last, mortise the crest rail and glue in 

its tenons.

18 The lumbar slats are next. I fi nd it 

helpful to bevel the crest and rear seat 

rails so they are square and parallel to 

each other.

19 Dry-fi t the chair to fi nd the length of 

the lumbar slats.

18

19
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Cut List
No. Item Dimensions (inches)

  T W L

2 A Front Legs 15⁄8 15⁄8 25
2 B Rear Legs * 11⁄2 31⁄2 311⁄2
1 C Front Stretcher  7⁄8 3 201⁄4
1 D Rear Stretcher * 113⁄16 3 141⁄2
2 F Side Stretchers *  7⁄8 3 17
1 G Back Rail * 23⁄4 63⁄4 141⁄2
2 H Arms * 11⁄4 8 21
4 I Back Slats * 11⁄4 19⁄16 141⁄4

*Cut to shape

 Occasional Chair

help lay out the corresponding mortises in 
the crest rail and rear seat rail.

Next cut out the curves on the bandsaw, 
following the same process for cutting and 
smoothing I used on the curved rails. As I 
go, I round the edges by laying the pieces 
on edge on the router table and using a 3/16" 
roundover bit.

You’re now ready for your fi rst glue-up, 
joining the curved rails to the curved slats. This 
is the time to do any last shaping of these parts, 
so I put a curve in the top of the crest rail now, 
saving the cut-off  to be used as a clamping 
caul. I also bevel the back of that top edge 

17 1/2"

A

B

C

D

F

G

H

I

231/2"201/8"

21 21/32"

TOP VIEW

FRONT VIEWSIDE VIEW

311/2"

26 17/64"

16 5/8"



POPULARWOODWORKING.COM ■ 31 

20 21

20 Mill and mortise the thick lumbar 

pieces before cutting their curves.

21 Use the lumbar slats to lay 

out the corresponding mortises 

in the curved rails. Wait until after 

smoothing the curves to lay out the 

front-to-back locations.

22 Saw and smooth the curved rails.  

23 Clamp the curved rails to align 

each mortise in the curved row. 

The mortises go in square to the 

workpiece.

22 23

the drill press. On the sides of the 
back legs, where the back of the arms 
land, I drill another dowel hole. 

I now fi t the glued-up back 
assembly into the back legs, make 
a mark 1/4" above the crest rail, and 
cut off  the tops of the legs. This is 
also the time to fi nish shaping and 
rounding the other chair parts. To 
keep clamps from slipping as I glue 
up the two sides of the chair, I make 
clamping cauls with the same com-
pound angles as the joinery.  

Once the side assemblies have 
been clamped for at least an hour, 
you can add the front seat rail and 
the back assembly and connect the 
two sides. 

Add the Arms
After the main frame of the chair 
is glued up, I work on the arms. I 

with a block plane to add a little more 
grace. After that, it only takes two bar 
clamps to assemble the back.  

Glue Up the Frame
This version of the chair has arms, 
which run from the back legs to the 
extra-tall front legs. So before fi nal 
assembly, we need to cut some extra 
joinery. Sometimes I mortise arms 
to legs, but on chairs like this one, 
which has wide seat rails giving the 
frame all the strength it needs, I 
don’t. I attach the arms front and 
back with 3/8" dowels. 

To do this you fi rst need to cut 
off  the tops of the front legs at 9°, to 
match the angle of the arms. Next I 
center a dowel hole on the top of the 
arm, using a drilling attachment on 
the horizontal mortiser, with the leg 
tilted to 9° (this can also be done on 

make a template for the general 
shape and trace it onto my stock. 
Because the arms fl are outward to 
match the sides of the seat, they 
cross the back legs at an angle. So 
I need to bevel the inside face of 
the arms at 4° to meet the back legs 
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27 28

25 I save the offcut from the band-

sawn curve to protect the top of the 

crest rail during clamping, and thin 

MDF pieces to protect the faces of 

both rails. 

26 After giving the arm a tap to 

mark the mating dowel hole in the 

arm, mark the angled line where the 

front of the arm will end.

27 After drilling dowel holes in the 

back legs where the arms connect, 

dry-assemble the chair. 

28 Cut the curves on the arms 

and the shallow taper If desired, 

but leave the arms a hair long at 

the front end. You can sand them 

fl ush later.

26

cleanly. Then I drill a dowel hole 
into this beveled fl at, by placing a 
wedge under the workpiece. 

To locate the dowel hole at the 
front of the arms, I attach them 
briefl y to the back legs and place a 
dowel center in the hole in the top 
of the leg, giving the arm a tap to 
dimple its lower face for a mating 
dowel hole. This step also shows 
me where to cut off  the front end 
of the arm. I leave them about 1/32" 
proud at this point, cutting them 
at a compound angle to match the 
front face of the legs (miter gauge 
at 4° and blade tilted at 9°), and 
sand them fl ush after assembly.  

Next, I lay out the cloud-lift 
shape on the front of the arm. I do 

25

it with a shaper jig, but you could 
do it on the bandsaw and smooth it 
by sanding. Then I use my horizon-
tal mortiser again to cut the slot for 
the spline (a router jig would also 
do it), and square off  the back of 
the cut with a chisel. 

After the arms are cut out to 
their general shape, I taper their 
bottom face so they get thicker 
at the front, to echo the general 
splay of the chair. The taper starts 
1/4" deep at the back and ends 
about 1" from the front end. Now 
the arms can be rounded over, 
sanded, and glued onto the chair. 
Last, I make splines that echo the 
cloud-lift shape, and fi t them to 
their slots.
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Finishing Touches
I use thick corner blocks to support 
the upholstered seat bottom, as 
well as a ledger strip at the front 
edge where most of the pressure 
hits. They are angled to match the 
corners of the seat frame. I set the 
top of the blocks down 1" from the 
seat rails, clamp them in place with 
a Quik-Clamp, drill, countersink 
and screw them in.

Next I make a seat-bottom tem-
plate to take to my upholsterer. It 

29

30

29 Here’s how to make an accurate 

seat base that you can take to an 

upholsterer. Notch a thin template to 

fi t around the legs, and use a pen to 

trace the interior of the seat frame. 

Offset that line inward by 1/8" to 

make room for the upholstery. Cut 

out that template and trace it onto 
3/4" Baltic birch plywood.

30 Saw and smooth the seat blank 

and cut a hole in the middle for 

webbing. Note the corner blocks 

are screwed into the frame to 

support the seat, as well as the 

extra ledger strip up front where the 

pressure is greatest.

sits inside the frame with a 1/8" gap 
all around. The size of the gap is 
dependent on how your upholster-
er (or you) wraps the seat bottom, 
but 1/8" works well for the uphol-
sters I’ve used. 

The actual seat blank is made 
with 3/4" shop-grade plywood. After 
making the template, I trace its 
shape on the plywood and then fl ip 
it over to make sure it’s symmet-
rical, to keep things consistent for 
my upholsterer. If it looks good 

I saw out the shape, beveling the 
front edge at 9° so it doesn’t bind 
when I drop it into place. I also cut 
the back of the front leg notches at 
9° for the same reason, using my 
backsaw. 

I usually have my upholsterer 
install webbing for comfort so I 
need to cut out the middle of my 
plywood, leaving a 3"-wide frame all 
around. I do this with a jigsaw.

I turn over the chair at this point, 
brand it with my logo, and drill 5/64" 
holes in the center of the bottom of 
the legs in case Hafele felt pads will 
be added in the future.

Before applying fi nish, I go over 
the chair with a red 3M pad. I fi nish 
my chairs with three coats of Livos 
Interior Oil Sealer (#244) or Sam 
Maloof Poly/Oil Finish, waiting 
at least 24 hours between coats. I 
go over the chair three times with 
clean rags or paper towels after 
applying each coat, working the 
intersections hard, so as not to 
leave any residue there. If I rub the 
wet coats fi rmly and thoroughly, 
each one glistens with an even, 
satin sheen and I don’t have to sand 
between them. PW

Tom Dolese makes furniture and 
teaches chairmaking at his shop in 
Bellingham, Washington. See more 
at terrafi rmadesignnw.com



   

P
H

O
T

O
S

 B
Y

 S
E

T
H

 K
E

L
L

E
R

Handmade tile 

and expressive 

joinery make 

this a very 

special table. 

By Seth Keller with 
Aseese Grewal

 PROJECT #1917_ 

Skill Level: 
Intermediate
Time: 2 days
Cost: $250

 Arts & Crafts
 Tile-Topped Table
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When I fi rst started building 
furniture, I learned a lot from 
reproducing original Shaker and 
Arts & Crafts designs. Measured 
drawings were often available, so I 
could learn how experts like Stick-
ley would construct a table or chair 
and use these parameters for my 
own versions. I read about a Stick-
ley side table that sold at auction 
for over $50,000 and was in awe. 

What set the table apart was 
beautiful ceramic tiles made by 
Greuby Faince Ceramics company, 
which went out of business in 1920. 
The tiles allegedly used lead in the 
glazes which were richly iridescent, 
but possibly poisonous in the man-
ufacturing process. The tiles used 
in this project are also beautiful and 
hand made, but were hand-made in 
the last year. 

The Small Changes
The original design had twelve 
rectangular tiles and a shelf with 
distinctive pegged tenons and curved 

1 2

aprons. This design is smaller, using 
only six square tiles and has the 
pegged shelf tenons, with straight 
aprons instead of curves. The smaller 
scale is better for a wider range of 
rooms and would be great as a pair, 
fl anking a sofa. 

Lay the Tile Out
The exact size of the top is defi ned 
by the shape and size of the tile. 
These handmade 4" x 4" tiles are 
from  a maker in Minnesota and 
have a deep beautiful blue glaze, but 
are slightly irregular. Before building 
the top frame, it is important to 
lay out and measure the tile, which 
requires a template. 

Rip a 1/8" strips from hardboard to 
make 1/8" spacers for laying out the 
tiles. When making thin rips, mea-
sure to the outside of a scrap piece 
and line up the mark with the blade. 
This method is safer than ripping 
thin pieces against the fence, which 
can result in dangerous kick-backs. 
Arrange the tiles with the spacers 

between the tiles and then trace 
each tile on the plywood. Number 
the tiles to coordinate with a spot on 
the plywood blank. The inside of the 
top frame will be 1/4" larger in each 
direction that the fi nal measure-
ments for the array of tiles.

Creating the Top Frame
Mill all of the lumber to thickness 
and then rip to width, and cut to the 
correct length. Next, cut tenons on 
the top stiles. Long tenons like this 
can be made in myriad ways. I chose 
to lay them fl at on the tablesaw and 
make multiple passes with a single 
blade to remove most of the mate-
rial, and clean up the joints with a 
shoulder plane. 

In photo 3, an auxiliary fence is 
attached to the miter gauge and a 
square stop is clamped at the depth 
of the shoulder, which is 31/16" long. 
The cheeks and shoulders are diff er-
ent depths, but while the stop is set, 
it is wise to cut all the way around as 
a fi rst step. Clean up the rest of the 

3

1 To help lay out the tiles evenly, cut some simple spac-

ers to keep everything aligned. With the spacers in place 

mark the position of each tile on the plywood base.

2 Because the tiles are handmade, there'll be variations, 

so it’s a good idea to number the tiles and locations.

3 Use an auxilliary fence and stop block to cut my tenons 

fl at on the table saw.
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4 5

6

tenon with a bandsaw and chisels. 
The mortises on the rails are a 

challenge. Three inches long and cut 
all the way through, there are a num-
ber of tricky parts including making 
sure that the tenon starts and ends 
in the right place, and that tear-out 
on the ‘back side’ is avoided. While 
there are many ways to cut mortises, 
hogging the material out with a drill 
press, and cleaning up the edges with 
a chisel is tried and true. If you have a 
hollow chisel mortiser, this would be 
a good time to tune it up! 

Mark the mortise on both sides 
of the top ends. Take time to set a 
fence on the drill press so the bit is 
perfectly centered in the work piece. 

7

4 With such a large through mortise, 

start with the drill press to remove 

most of the waste. A couple of sharp 

chisels will clean up the rest of the 

mortise and help size things. 

5 To help the fi t, ease the corners of 

the tenon with a chisel.

6 Don’t let the glue fool you, there was a 

dry fi t of this frame fi rst. You don't want 

to be surprised once the glue is fl owing! 

7 With the glue on the frame cured, use 

a rabbeting bit in a router table to create 

the recess for the plywood insert.

Drill the ends fi rst, and then clean 
out the inside of the mortise, cutting 
just over half-way through. After 
drilling the waste on one side, fl ip 
the piece over knocking out all of the 
dust before drilling the second side. 
After roughing all of the mortises, 
clean out the waste with two chisels, 
one 1" for the sides, and a 1/4" for the 
ends. This takes some time! 

Dry-fi t the top to make sure the 
tenon slides all the way through 
and sticks out 1/16", taking care to 
avoid blowing out the mortise as it 
protrudes through the part. Label 
the parts on the bottom, and pull 
the assembly apart, or knock apart 
with a rubber mallet. Chamfer all 

of the edges with a chisel or small 
hand plane, the ends of the through 
tenons as well as the sides of the 
outward facing mortise. After an 
additional dry-fi t, this assembly is 
ready for glue up.

Insert the through tenons 1" into 
the respective mortise. Apply a light 
coat of glue on both sides of all of the 
tenons. This method avoids any glue 
squeezing out through the end of the 
mortise, which would be diffi  cult to 
clean. Clamp the assembly using two 
clamps, and let the glue dry. Clean 
out any glue squeeze out right away. 

After the glue dries, cut a 1/2" x 1/2" 
rabbet around the inside bottom of 
the tabletop assembly to accommo-
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8 A chisel helps square up the cor-

ners for a perfect fi t. 

9 Set the tiles in place using simple 

construction adhesive on the 

plywood. 

10 Pay attention to the numbering 

on your tiles, and don’t hesitate 

to use your spacers again to keep 

things even. 

8

9

10

date the plywood sub-top. To get the 
exact depth, fl ip the table over and 
use a tile for exact measurement. 
This is the correct depth to aim for. 
Install a rabbeting bit with bearing 
into the table router. Take multiple 
light passes as the porous white oak 
is prone to chipping and tear-out. 
This leaves a perfect rabbet with 
rounded corners. 

Flip the top assembly over, extend 
the straight lines to defi ne the 90° 
corner, and chisel out the waste. 
Once the rabbet is set, cut the ply-
wood sub-table for the tile and set it 
in place. Apply construction adhesive 
thickly only underneath the tiles and 
set the tiles using the spacers. Don’t 
allow construction adhesive to get on 
the spacers. 

Make the Legs
The legs are the simplest part. Lay 
out the mortises on the legs. Each 
leg will have two mortises on top 
for the aprons, and one mortise 

midway down for the stretcher 
which will hold the shelf in place. 
To simplify the design, all of the 
mortises are in the center of the 
legs. Using the same technique as 
the top frame, use a drill press to 
excavate most of the material and 
clean up the mortises with chisels. 

The Angled Stretchers
The legs angle out at 3° in each 
direction. All of the leg joinery is 

cut at 90°, but all of the tenons 
are angled at 3°. The fi rst step is 
to attach a sacrifi cial fence to the 
miter gauge and set a 3° angle. Cut 
each part to the overall length with 
an angle on each side. Next, set a 
3° angle on a sliding angle fi nder, 
and then mark a 1/2" long tenon on 
each stretcher. Set the blade to 1/4" 
above the table top surface, and use 
one of the marked pieces to set the 
correct depth of the tenon. Clamp a 
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small block on the sacrifi cial fence 
and cut all of the tenons on one 
side, making multiple passes on 
the tablesaw. Re-set the miter 
gauge at 3° on the opposite side 
of the blade, set a new block and 
cut the second side of the tenon. 
Complete the tenon by securing the 
parts in a bench-vise and saw the 
shoulders of the tenons at an angle 
with a Japanese pull-saw.

The shelf stretchers have 
horizontal angled mortises cut 
in them. Mark the mortises on 
both sides of the stretcher. Make 
a simple jig to position the shelf 
stretchers on a 3° angle. Chuck 
up a 1/8" drill bit in the drill press 
and cut the inside corners of all 
four stretcher mortises, and then 
use a 3/4" Forstner bit to hog out 
the waste. Clean the mortise with 
chisels, and then chamfer the edg-
es of the mortises.

Complete the Shelf
The shelf has pegged tenons, and 
a challenging 3° angle on the end 
face of the shelf which requires 
careful and accurate cutting on the 
bandsaw. After the shelf is cut to 
length and width, mark the tenons 
with mortises. It is wise to clamp 
the table up and confi rm the length 
of the shelf with a dummy blank. 
Cut the shoulders of the shelf ten-
ons with the bandsaw.

Next, cut a parallel relief cut in 
the waste to make room for the fol-
lowing step. Set the bandsaw to a 3° 
angle and sweep in the relief cut and 
cut the end face. Do the same on 
the opposite end. Clean up the joint 
with a Japanese saw and chisels. At 
the drill press, hog the waste from 
the mortises and use a chisel to 
square the joints.

Cut the Pegs
Mill a 12" long piece of white oak to 
1/2" thickness and mark a tapered 
peg with pencil. Cut the parts on the 
bandsaw, and clean up with a plane 
and chisels. Test these in each hole 
to make sure they fi t.

 Tile-Topped Table

Cut List
No. Item Dimensions (inches)   Notes

  T W L

2 A Top Rail 3⁄4 3 185⁄8 Includes tenons
2 B Top Stile 3⁄4 3 141⁄2
1 C Plywood  1⁄4 91⁄2 131⁄2
2 D Short Apron 3⁄4 23⁄4 93⁄4 Includes tenons
2 E Long Apron 3⁄4 23⁄4 141⁄4 Includes tenons
4 F Legs 11⁄2 11⁄2 26
2 G Lower Divider 3⁄4 3 121⁄8 Includes tenons
1 H Shelf 3⁄4 8 19 Includes tenons
4 I Wedge 1⁄2 3⁄4 11⁄2

26"

8 1/4"

12 3/4"

2 3/4"

3/4"

14 1/2"

3"

3"12 5/8"

9 1/2"
13 1/2"
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11 12

11 The stretchers tenons are cut at a 3° angle 

set on the miter gauge. Next, use a pull saw to 

cut the tenon shoulders. 

12 Multiple passes with a Forstner bit creates 

the through tenon in the lower stretchers. Then 

clean up the mortise walls with a chisel.

13 Two parallel cuts on the bandsaw create 

the shoulder of the tenon and room for the 

blade to turn during the next step. 

14 Next, set the bandsaw table for a 3° angle. 

Use the set-up piece from the aprons.

15 Cut the end faces at 3° on both ends then 

use a pull saw to clean up the bandsaw cuts. 

Follow with a chisel to leave a clean surface.

16 The mortises for the pegs are started with 

a Forstner bit and completed with a chisel.

13

14 15 16
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21

19

20

17 Pre-fi nishing the top before 

assembly and grouting the tile will 

save headaches and provide a bet-

ter overall look to the piece.

18 The same goes for the table 

base. Where glue will be applied, a 

little blue painters tape will leave the 

wood bare to ensure a better bond 

with the glue.

19 Glue up the two ends of the ta-

ble fi rst. Because a fi nish is already 

in place, use scrap pieces between 

the legs and the clamps to keep 

from marring the wood. 

17 18

20 No need to wait on the end frames to dry. The apron 

and top stretchers can be glued in place by standing the 

base up on an even surface. Just clamp across the top 

stretchers at this point. 

21 When glued and tapped into place, the pegs them-

selves apply the clamping pressure against the shelf.
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Stain & Top Coat
This table benefi ts from fi nishing 
before assembly for numerous 
reasons. First, the pegged tenon 
joints are diffi  cult to brush or wipe 
with fi nish and are prone to drips. 
The top will be taped and grouted, so 
pre-fi nishing helps protect the top. 
Varathane makes an excellent black 
walnut colored stain, which high-
lights the rays in the quarter-sawn 
wood. After staining each surface, 
let the stain dry overnight. Tape all 
of the glue surfaces and then spray 
three topcoats of polyurethane. 

Clamping
Despite the pegged shelf joinery, 
this table is not ‘knock-down’ and 
must be glued up at once (excepting 
the top). Because the table has stain 
and fi nish on it, it is important to 
protect the surface from marring. 

Assemble the two sides with the 
shelf stretcher fi rst, and then tip these 
up and while fi tting the long aprons, fi t 
the shelf at the same time. Clamp the 
top fi rst, and after the shelf mortises 
are inserted through the mortises in 
the stretcher, drive in the pegs to hold 
the shelf in place. Unclamp the table. 

Because of the angles, the top and 
bottom of the legs must be trimmed.

Mark lines parallel to the ground 
plane. Trim the bottom with a Jap-
anese saw, and level the top with 
a small belt sander. Touch up the 
stain if necessary. Bore holes to at-
tach the top with Figure 8 tabletop 
fasteners. 

22

22 After the top fi nish has dried for 

24 hours, attach the plywood sub 

top to the frame, then tape off the 

fi nished wood on the top. A fl exible 

spatula helps push the grout into 

the gaps around the tiles.

23 With the excess grout removed, 

clean the grout fi lm left on the tile 

using a damp sponge. A fi nal wipe 

with a clean rag to dry the tiles and 

let the top sit overnight.

23

Grouting the Top
After the fi nish on the top has dried 
for 24 hours, it is ready for grout-
ing. The tiled plywood sub-top can 
be fi xed in the rabbet in the top 
with wood glue or adhesive. Wait 
for the adhesive to set. 

Apply painters tape to the top 
frame, carefully fi xing the tape on 
the chamfered edge of the frame, 
which will protect the wood from 
the moist grout. Using a fl exible 
hand spatula, spread grout on the 
tile, and carefully pack grout into 
the gaps between the tiles.

After all of the gaps have been 
fi lled, wipe all of the excess off  with 
the hand spatula. Clean the grout 
from the tile with a sponge wet 

with water. Remove all of the fi lm 
with the sponge. Don’t let any fi lm 
dry on the tile. Make one careful 
pass with a clean rag to dry the 
tiles, and let the grout set over-
night. Remove the tape, and fasten 
the top to the bottom.

Use this tile top table in the living 
room alongside an easy chair, or next 
to your bed for morning coff ee. PW

Seth Keller is an independent furni-
ture designer and the director of the 
Sullivan Fabrication Studio at the 
School of the Art Institute in Chicago. 
Aseese Grewal is a designer and furni-
ture maker also based in Chicago.
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 Barrister Bookcase
We redesigned this classic with 
techniques so simple even a novice 
can build it! By Glen D. Huey

 PROJECT #1918_ 

Skill Level: 
Beginner
Time: 3 days
Cost: $400
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Almost everyone likes the look 
of barrister bookcases. But what 
makes them so appealing? I think 
there are a number of characteris-
tics that make the barrister design 
popular and enduring. 

First is that the individual units of 
the case stack together. And because 
they are separate units, they can 
be arranged in any desired height 
confi guration to fi t any area of your 
home or offi  ce. 

Second, they are elegant as well 
as functional. The wood-framed 
glass doors, when lowered, protect 
your books or other valuables from 
moisture and dust—not to mention 
those tiny pudding-laced fi ngers 
of the little ones. They also allow 
you to look through the glass for 
a specifi c item without the undo 
stress of operating the doors. In the 
open position, with the doors raised 
and slid back into the case, you have 
easy access to those leather-bound 
sources of knowledge.

Third, as you will see, we re-
thought the construction so these 
cases can be built with the easiest 
techniques—without sacrifi cing any 
classic design elements. These are 
the easiest barrister bookcases you 
will ever build.

We decided to build a stack of 
three units—each identical in 
construction and design, with one 
slightly diff erent in height. There are 
two larger units for over-sized books 
and special keepsakes, and one that 
is slightly shorter in height. Those, 

1 Using the widest setting on a 

dado stack along with a sacrifi cial 

fence is the best choice for creating 

rabbets for these case sides. This 

will ensure that the cut clears the 

waste entirely.

2 Raising the blade height is the 

only adjustment needed to cut the 

backboard rabbets. The front edge 

of this side looks as though it is 

raised from saw top because of the 

previous rabbet cut. 
1 2

SACRIFICIAL 

FENCE

along with the top and bottom units, 
add up to the appropriate design for 
our bookcase needs.

Your set can be created with only 
one unit, or it could be a stack of 
fi ve, along with the top and bottom 
sections. (More than fi ve units is 
unwieldy and potentially unstable.)

One Panel Chops 
into Three
We wanted the grain on each case 
side to be consistent from top to 
bottom as we stacked our individual 
units. This is a matter of aesthetics, 
not a necessity. (I’m sure some-
where during this case’s lifetime, the 
units will be stacked without regard 
to the grain.) 

What is a necessity, in order to get 
the units to stack without problems, 
is to make the width of each unit 
equal in size. This is best accom-
plished by starting with one large 
glued-up panel of the correct width 
that is then crosscut into the appro-
priate lengths.

Once the sides are milled accord-
ing to the plan, there are three rab-
bets that need to be cut in each side 
panel. One rabbet goes at the top 
and bottom of each side panel. Those 
rabbets are for the full-width case 
bottom and the front and back rails 
at the top. You also need a rabbet 
at the back edge of the side panels 
that will house the backboards. That 
rabbet hides the backboards when 
viewing the bookcase from the side.

A dado blade is the best choice for 

cutting the rabbets. Install a sacrifi -
cial fence, set the blade for the wid-
est cut (at least 3/4") and position 
the blade below the saw top. Adjust 
the fence to the blade so that 3/4" of 
cutting width is exposed and with 
the blade running, slowly raise the 
cutter to a height of 1/8".  With this 
setting, a single pass over the blade 
will create the 3/4"-wide x 1/8"-deep 
rabbets at the top and bottom edge 
of the side panels. 

Next, again with the blade moving, 
raise the height to 7/16". This is to 
create the rabbet for the backboards. 
They fi t into a 3/4"-wide x 7/16"-deep 
rabbet. If you are trying to keep the 
grain aligned, as we have, you need 
to determine the front edge of the 
bookcase prior to crosscutting the 
individual side panels into smaller 
sections. Or, choose the best edge of 
your stock for the front face at this 
time and cut the backboard rabbets 
into the opposite edge.

Your Groove is Important
Creating the groove in which the 
doors slide is the most diffi  cult task 
involved in building these book-
cases—but all it takes is a plunge 
router with a guide fence and a 1/4" 
upcut spiral router bit.

Positioning this groove is the trick. 
It needs to be located correctly from 
the top edge of the sides, so the guide 
fence of the router becomes key. Set 
the fence so the router bit plunges 
into the side with 11/8" of material 
between the top edge and the groove. 
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The 1/4" cut will then be perfectly set 
for the placement of the centered 
brass rods in the bookcase doors, and 
it builds in the necessary 1/8" spacing 
so the top edge of the door does not 
bind when opened.  

Next, you need to fi nd the 
starting or stopping point of the 
cut depending on which side you’re 
working.  On each right-side panel 
you’ll plunge at the front edge 
and fi nish the cut through the 
backboard rabbet. On the left-side 
panels you’ll begin coming through 
that rabbet and complete the cut 
by stopping at the correct location 
and removing the bit from the work 
surface. Attacking the groove this 
way registers each cut off  of the top 
edge of the side panels and makes 
the best use of the guide fence.

The location that you need to stop 
on is 3/8" in from the front edge of the 
sides to the beginning of the routed 
groove. Where did this number 
come from, beside the plan? The 1/4" 
brass rods that are used to hang the 
doors are located in the center of 
the 3/4"-thick doors. The outer 1/4" 
of door stock along with the design 
feature of the 1/8" off set of the door 

3 Creating the groove for the door pins to ride in is the most exacting step of 

the process. A plunge router with a guide fence makes it short work. Check the 

layout before routing. 

4 There are pin locations at both the top and bottom that act as guides for the 

doors. Use the drill press for this step—unless you have a very steady hand 

and good eye.

3

4

to the front edge of the case adds up 
to that exact location.

With the setup and location 
locked in, rout the 5/16"-deep 
grooves into the sides as shown in 
the picture at right. 

The doors will be held in position 
toward the front with two brass 
rods per side. The top rod is cen-
tered 13/4" from the top edge of the 
side and in 1" from the front edge. 
These two rods act as a pivot for 
the sliding door.

The second rod location is pulled 
from the bottom edge of the sides 
and is also set at a measurement of 
13/4". It too is located 1" in from the 
front edge. This rod placement gives 
the door something to close against 
while holding the door parallel to 
the case front when closed. 

Assemble the Box
Mill to size and thickness the 
material for the top-front rails, rear 
rails and the catch rails, as well as 
the bottoms. You can get away with 
using a secondary wood for the 
rear and catch rails, as we chose to 
do, because these pieces will not 
be seen as you view the bookcase. 

All pieces connect to the sides with 
pocket screws.

Cut three pocket-screw holes 
on the worst face of the bottoms, 
leaving the best face for the inside 
of the piece. Position a hole at 11/2" 
from each edge and one that is 
centered across the bottoms. The 
rails used for the top also attach 
with pocket screws. Place two holes 
at each end of both rails.

Now you are ready to assemble 
the boxes. Position the bottom on 
your bench and match the two sides 
to the bottom, making sure that the 
bottom fi ts into the shallow rabbets. 
Next, slide the top rails in place—
the oak at the front and the second-
ary wood at the rear. These rails fi t 
into the rabbets at the top edge. Add 
clamps as shown below then attach 
the rails to the sides with the screws. 
Flip the box then add the screws to 
attach the bottom.

With the box set on its top, 
position and attach the catch rail to 
the bottom. Align the piece off  of 
the front edge of the unit and center 
the rail from side to side. Each rail 
lines up with the inside face of the 
side, not the edge of the rabbet area. 
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5

6

7

98

5 Assembling the boxes is a matter of 14 pocket screws. Clamping the box 

ensures that it will be square. The opening in the top is for the adjoining catch 

rail on a second unit. 

6 The catch rail is fastened to the box bottom. It’s important to properly align 

the piece to fi t the other units. 

7 The catch rail for the top unit rests inside the end rails. To keep the rail from 

sliding downward as the screws are installed, rest the piece on a block cut to 

the correct size. 

8 The 3" rail in the 

base unit is toward 

the front while the 

wider rail is held to 

the back. Each rail is 

not only connected 

to the frame side, it is 

also attached to the 

center support.

9 The chamfered 

base moulding is fi t 

to the base frame 

on three sides. The 

secondary wood of 

the frame is hidden 

when the bookcase 

is stacked.
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Attach the rails to the bottom with 
wood screws.

Creating the frames for the top 
and base units is next. We found that 
building the frames and then attach-
ing the mouldings was the best way 
to approach this part of the project. 
It also allowed us to use secondary 
wood for these hidden areas.

Each frame starts with the as-
sembly of a box. The end supports 
receive the pocket-screw holes and 
are attached to the rails through that 
connection. Also, while you have the 
pocket-screw jig out, add a number 
of holes to the top frame that you’ll 
use for attaching the top.

With the narrowness of the 
frames, you should arrange the piec-
es so the screws are to the outside of 
the unit. The drill, with the square 
drive installed, is too large for the 
inside of the frame. You should also 

Cut List

No. Item Dimensions (inches) Comments

  T W L

2 A Case Sides 3/4 12 50 Cut to length
3 B Bottoms 3/4 111/4 303/4
3 C Top Front Rails 3/4 33/4 303/4
3 D Top Back Rails * 3/4 33/4 303/4
3 F Box Catch Rails * 3/4 33/4 303/4
2 G Top Frame Rails * 3/4 3 32
2 H Top Frame Sides * 3/4 3 101/2
1 I Top Frame Center Support * 3/4 21/2 101/2
1 J Top Frame Catch Rails * 3/4 33/4 301/2
1 K Front Crown Moudling 3/4 3 36
1 L Side Crown Moulding 3/4 3 26 Makes both sides
1 M Case Top 3/4 131/2 35
2 N Base Frame Rails * 3/4 4 32
2 O Base Frame Sides * 3/4 4 101/2
1 P Base Frame Center Support * 3/4 31/4 101/2
1 Q Base Frame Front Flat Rail * 3/4 3 301/2
1 R Base Frame Back Flat Rail * 3/4 33/4 301/2
1 S Base Moulding/Front 3/4 4 36
1 T Base Moulding/Side 3/4 4 26 Makes both sides
6 U Door Rails 3/4 2 263/8 Rails for three doors
4 V Door Stiles/Tall 3/4 2 151/16 Stiles for two doors
2 W Door Stiles/Short 3/4 2 131/16 Stiles for one door
9 X Glass Retainer Strips 5/16 5/16 28 For three doors
1 Y Short Unit Back 3/4 147/8 317/16 Plywood
2 Z Tall Unit Back 3/4 5/16 317/16 Plywood

NOTE: All pieces are Quartersawn White Oak except those marked with a *, which are popular.

attach the center support, the piece 
that runs from front to back and is 
centered along the width of each 
frame, through the outside with four 
#8 x 11/4" wood screws.

From this point the construction 
of the frames diff ers. In order for the 
top and base units to fi t the design 
of the bookcase, the top unit must 
have a catch rail while the base unit 
receives a front and back fl at rail.

The catch rail of the top unit fi ts 
between the frame’s side rails, with a 
1/4" extending beyond the side rails, 
and attaches to the center support 
with two #8 x 11/4" wood screws. 

Make sure that the catch rail is 
aligned to fi t into the top rails of 
any of the bookcase units—they are 
all consistently positioned, making 
them interchangeable.

In the base unit the front and 
rear fl at rails are set fl ush with the 

top edge of the frame and attached 
using the pocket-screw method. Re-
member that the front rail is only 3" 
wide, whereas the rear rail is 33/4". 
Each of these fl at rails also attaches 
to the center support with #8 x 11/4" 
wood screws.

The mouldings are next. Mill the 
material for the crown moulding, 
the base moulding and the book-
case top to size and thickness. The 
top edge of the base moulding has 
a 3/8" chamfer. Cut the edge with 
a router equipped with a chamfer-
ing bit, then fi t the pieces to the 
base. Because there is a solid frame 
backing the mouldings you can nail 
the pieces in place with brads. Add 
a small bead of glue at the mitered 
corners as you assemble the mould-
ings for added strength. 

Make the Crown Moulding
The crown moulding is a bit more 
complex than the base moulding. It 
begins with a cut at the table saw. 
Tip the blade to 10° and position 
the fence so that the blade exits the 
stock about 1" down from the top. 
This will leave about 3/8" of material 
at the bottom edge of the stock. This 
setting will need to be fi ne-tuned 
at your saw. Run the cut for both 
pieces of stock—one for the front 
and one piece that is crosscut into 
the two ends. 

I elected to make a pass over the 
jointer to clean up the saw marks on 
my mouldings. Set a light depth of 
cut and be sure to use push sticks. If 
you choose not to use the jointer you 
can sand the moulding face smooth. 
Once the piece is cleaned and sanded 
it can be attached to the top frame. 

I work counter-clockwise around 
the unit to get an accurate fi t when 
wrapping mouldings. This allows for 
easy marking of cutlines as well as 
easy positioning of the cuts at the mi-
ter saw and it allows me to make my 
mitered cuts without changing the 
angle of the saw. Cut and fi t the fi rst 
mitered corner and clamp the pieces 
to the frame. Slide the third piece, 
with its end cut square, to meet the 
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10 The cutting of the crown moulding 

can leave saw kerf indications and 

burn marks. A quick run over the jointer 

knives works best to clean the face.

11 While the setup is involved, the rip-

ping of the crown moulding is straight-

forward. Just make sure to have a push 

stick handy. 

12 The crown moulding is attached to 

three sides of the top frame. Miter the 

corners and add a small amount of glue 

to reinforce the area. Brads will affi x the 

pieces to the frame. 

13 Complete the work on the top unit by 

attaching the moulded frame to the case 

top. Pocket screws are quick and easy.

SIDE 

MOULDING

FRONT 

MOULDING
CUT 

MITER 

HERE

12 13

back of the front crown piece as 
shown in the photo below and mark 
the top edge on the front moulding.

At the miter saw, align the mark 
with your blade (saw angled to the 
right) and make the 45° cut. With 
the top edge up it is easy to match 
the blade to the layout line. Now to 
cut your fi nal miter, simply place the 
end piece at the saw with the top 
edge pointing down while the face 
side is out and make the cut. The 
angle of the saw doesn’t change and 
the cuts are correct. This is also how 
I would cut the fi rst mitered corner.

Place the top unit, with the 
moulding now applied, onto the 
bookcase top, centered from side 
to side and fl ush to the back edge of 
the top unit. Use pocket screws to 
attach the frame to the top then set 
the completed top unit aside. 

of that opening. This will build in the 
appropriate reveal around the doors.

These doors are also assembled 
with pocket screws placed in the 
rails, and the location of the holes is 
important. If the hole is too close to 
the outside of the rail, as you drive 
the screws there is potential to crack 
the end of the stiles. If the hole is 
set too near the interior of the rails, 
as you rabbet for the glass, you have 
the possibility of cutting into the 
screw area. The best location is at 
5/8" from both edges.

With the pocket-screw holes cut 
you can now assemble the doors. 
Place a clamp over the intersection 
of the two pieces, a rail and a stile, 
and drive the screws. Then, work 
the four corners of each door in the 
same manner.

Rabbeting the doors for the 

10 11

The Doors are a Snap
The only easier method that could 
be used to build doors would be a 
fl at-paneled door and that wouldn’t 
give us the glass panels that we 
need for these cases. The secret for 
these doors is accurate cutting of 
the pieces.

Rip the material to the required 
width then set stops at the saw 
to allow for accurate cutting of 
the required lengths. If the pieces 
are all cut to the same sizes (two 
matching sets of the rails and stiles 
per door) two things will happen—
one, the doors will be square when 
assembled and two, the assembled 
doors will correctly fi t the openings 
of the boxes.

Cut the stiles to be 3/16" less than 
the opening of the box and the rails 
to be 41/8" less than the total width 
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glass and glass-retainer strips is 
another router operation. Install a 
rabbeting bit, set for a 3/8" rabbet, 
and cut the interior of the frame. 
It is necessary to position the door 
hanging over the edge of your table 
or bench so the bearing screw does 
not rub the bench.

If you try to make the entire cut 
by running the router in the stan-
dard manner, into the bit rotation, 
you’re likely to have areas, especially 
in quartersawn white oak, that will 
splinter and tear out. To remedy this 
you must climb cut during a portion 
of this process. 

Start by climb cutting the fi rst 
1/8" of the rabbet then reverse the 
routing procedure and complete the 
rabbet. By having a small shelf of 
routed area from climb cutting, the 
removal of the balance of the waste 
material will shear off  at that point 
and prevent most tear-out.

To complete the rabbet you’ll 
need to square the rounded corners 
left from the router bit. Use a 
straightedge to continue the lines 
to reveal the exact corner and use 
a sharp chisel to bring the round-
ed corners to square. Clean the 
corners until you’re level with the 
bottom of the rabbet.

Before moving forward now is the 
time to create the small bevel on the 
edges of the doors as well as the edg-
es of the boxes themselves. Chuck a 
chamfer bit in a router and set it to 
cut 1/8" and run the profi le around 
the doors outside edge and along the 
top and bottom of the boxes, includ-
ing both sides and the front. 

Each door edge, at the top of the 
door, needs to have a hole drilled to 
accept the short brass rod (available 
at any hardware store) on which 
the door will hang and travel in the 
groove as it is opened. A shop-made 
jig is just the trick to complete this 
step quickly and accurately. 

Build the jig using a scrap of the 
cutoff  material from your door 
pieces. Locate the center of the 
piece, which will be 3/8" from the 
edge, and also mark a line that is 3/8" 

DRILLING 

JIG

DOOR

CLIMB CUT

14 Positioning the pocket-screw 

holes in the door rails is important. 

Too close to either edge can cause 

problems. Don’t forget to add glue 

to the joint.

15 Squaring the corners left round-

ed from the router bit is a job for the 

chisel. It works best to begin with 

a cut across the end grain and to 

then take small cuts with the grain, 

removing the waste. 

16 The 3/8" x 1/2" rabbet for the 

glass and the retainer strips requires 

that you climb cut a portion to elim-

inate any tear-out. Adding a small 

bevel to the edges of the piece will 

help the joints between the separate 

units. The edge work also allows the 

doors to fl ip up and slide back into 

the case without binding. 

17 Aligning the holes for the doors 

to pivot becomes easy work with 

the use of this shop-made jig. 

17

14 15

16
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in from the end. At that crossing is 
where you need to drill the 1/4" hole 
completely through the block. Use 
the drill press because you need the 
hole to be straight.

Next, add two pieces of Masonite, 
or other thin plywood-type material, 
to both sides of the block. To use 
the jig, slide it over the long grain 
of the stile, keeping the 3/8" space 
toward the top edge of the door. Add 
a clamp to hold the jig and drill the 
hole using the jig as a guide. Set the 
drill bit to cut to a depth of 3/4". 

Drill two holes per door, install a 
1" piece of brass rod using no glue 
(we need to be able to remove them 
over the remainder of the project). 
Once the rods are in place you can 
test the door to the opening. If you 
have a problem it will most likely be 
binding at the top or bottom.

In either case you will need to 
remove a sliver of material to allow 
the fi t. This can be done at the joint-

18 The barrister bookcase gets an Arts & Crafts look 

with the simple fi nishing method described for this 

project. It works great for oak—both white and red.

19 With the fi nish complete, an easy way to install the 

glass for the doors is with matching retainer strips. They 

are cut and fi t then attached with a 23-gauge pinner.

20 No glue is used to hold the brass rods in place. 

They can be removed if the door should ever need to be 

taken out of the bookcase.

18

19

20

er or with a plane. Both solutions 
require you to work carefully around 
the end grain. All that’s left is to cut 
the plywood pieces that comprise 
the backs of the individual units and 
mill a number of pieces to use as the 
glass retainers from some scrap.

Finish as Easy as 
the Project
This fi nish technique was developed 
by former Popular Woodworking 
Senior Editor Robert W. Lang. If 
this method had been around years 
ago when I was working with oak, I 
would have built many more proj-
ects from this hardwood. You will 
not fi nd an easier fi nish anywhere 
that I know of.

To begin, don’t waste a huge 
amount of time sanding. I know you 
like the sound of that! Bring the piece 
to #120 grit with the random-orbit 
sander and fi nish sand by hand using 
#150 grit sandpaper. Done! Now you 

are ready to stain the bookcase.
The staining process continues in 

the easy category. Rag on a coat of 
Olympic oil-based “Special Walnut” 
stain. Apply an even coat and allow 
it to sit for 15 minutes before wiping 
any excess away. That coat needs to 
dry for 24 hours before moving on.

Next up is one coat of Dark Wal-
nut Watco Danish Oil. Apply this in 
the same fashion as the stain. Rag a 
coat onto the stained bookcase and 
allow that to cure for 15 minutes, 
then wipe away any extra oil with a 
clean rag. In this process the oil acts 
as a toner that will even the shading 
as it adds color to the project. Again, 
let the oil coat dry for a day.

The rags used in both of the previ-
ous steps can become a fi re hazard if 
not disposed of properly. You can lay 
the rags out on the fl oor of your shop 
or put them into a bucket of water. 
Combustion is a result of these rags 
thrown into a pile either in the trash 
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can or a corner of the shop. Always 
dispose of rags properly.

The fi nal step in the fi nishing 
process is to apply a coat of amber 
shellac. Can you guess how this is 
applied? You bet: Rag it on. Keep a 
wet edge on the wide-open areas 
and on any other areas simply coat 
them. That’s it. Once the shellac 
is dry (the next day) add a coat of 
paste wax after knocking down any 
nibs with a non-woven abrasive pad.

The Finishing Touch
Attach the plywood backboards to 
the back of the units with screws 
after the fi nish is complete. All that 
is needed is to run four screws, one 
at each corner, through the pieces 
and into the unit bottom and the 
rear rail of the unit top. Use a 
countersink and wood screws for a 
professional look.

Installing the glass and knobs 
will complete the bookcases. Have 
1/8" glass cut to fi t the openings of 
the doors and fi t a glass-retainer 
strip around the inside of the rabbet 
holding the glass in place. 

The knobs are like the rest of the 
project; simple and elegant. What 
would fi nish this project better 
than a simple brass knob? Find the 
location and drill a pilot hole to 
make installing the knobs a snap. 
A bit of wax on the threads will 
ensure easy installation.

Sliding the doors into the boxes is 
the last step before fi lling the book-

case with your books. Slide the door 
into the case on a slight angle to the 
front, lift the brass rod on the side 
toward the rear of the case into the 
groove and position the other rod to 
move into the groove as you bring 
the door square to the front.

Lift the door so it is perpendicular 
to the case and slide it to the rear of 
the case. Holding the door up to the 
top of the unit, install 3/4"-long brass 
rods into the remaining holes. Your 
barrister bookcase is ready to use.

The great thing about this barrister 
bookcase design is that as your col-
lection grows, and you know it will, 
so can your bookcases. You can add 
to the existing stack or start another 
bookcase. They are easy to build and 
adding to the stack is something you 
will enjoy. PW

Glen D. Huey is a period furniture 
maker, woodworking author and 
former managing editor of Popular 
Woodworking.
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C Top Front Rails
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L Side Crown Moulding
M Case Top
O Base Frame Sides
P Base Frame Center Support
Q Base Frame Front Flat Rail
R Base Frame Back Flat Rail 
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T Base Moulding/Side
Y Short Unit Back
Z Tall Unit Back
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1 From a powered rotary tool and chemical cleaners, to simple picks and 

brushes, cleaning reclaimed hardware is often a matter of using whatever works. 

2 Thoroughly cleaned, this tarnished brass drawer pull almost looks brand new.

1

2

Restoring Reclaimed Hardware
Excerpt by Yoav Liberman
Learn the nuts and bolts of making hardware new again. 

Shop Skills

From the time I began collecting 
reclaimed wood I remember salvag-
ing all kinds of hardware pieces. I like 
to dismantle hardware from found 
furniture that is either too damaged 
or too big to haul back home, or 
impossible to take apart and lift from 
the street. This hardware sometimes 
includes handles and locks, latches 
and casters, and occasionally even 
ornamentation worthy of saving. 
And remember, most items left out 
on the curb the eve before trash day 
ends up in the landfi ll. So, why not 
save the hardware if you cannot save 
the furniture?

Over the years I became fi nicky 
about the types and quality of hard-
ware I chose to salvage. Where in 
the past I used to save die-cast zinc 
and stamped-steel hardware, these 
days I mainly save stainless steel, 
cast iron, brass and bronze parts. 
I am not intimidated by hardware 
that displays an unattractive sur-
face, or is painted or tarnished, as I 
know that can easily be rectifi ed. 

Removing Paint, Varnish 
and Tarnish
Salvaged hardware, even if made 
of corrosive-resistant materials 
such as bronze and brass, is almost 
always covered with oxidation 
(patina), accumulated grime or, in 
the worst cases, it’s painted over a 
few times. 

Sometimes patinated hardware is 
exactly what you want for a new-
ly designed project. In this case I 
recommend cleaning the grime and 
dirt off  by lightly scrubbing the item 
with 0000 steel wool moistened with 
mineral spirits. Then moisten a cot-
ton cloth or paper towel with mineral 
spirits, and wipe the hardware clean 
of any residue left by the steel wool.
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 Shop Skills 

Removing Patina
If you’d like to achieve a polished 
look, use a more aggressive steel 
wool, abrasive pad or even a high-
speed rotary tool equipped with an 
abrasive disc or brush. Then, once 
the patina has been removed you can 
decide what level of polish you want 
for the new/old surface. By using 
fi ner and fi ner abrasives or polishing 
compounds you will be able to reach 
a very high level of sheen.

Painted or Varnished 
Hardware
If your hardware item is painted 
over or is covered with old protec-
tive lacquer that looks unattractive, 
I recommend using paint stripper to 
entirely remove the old fi nish.

Rust Removal from 
Ferrous Hardware
Rust, the mortal enemy of steel and 
iron, can be removed via a few tech-
niques. You can erode it with abra-
sives and steel brushes, you can use 
chemicals or acids, you can submerge 
rusted objects in a bath of sodium 
carbonate (also known as “washing 
soda”) and water, and with the help 
of electricity reverse the corrosion 
through a process known as elec-
trolysis. And if this is not enough, I 
have recently learned about a cutting 
edge technology that utilizes laser 
beams to incinerate rust away. Which 
method is best for your application? 
It depends on the object, the amount 
of rust on it and how much time you 
want to invest to remove it.

Removing Rust 
with Chemicals
In my experience there are two 
main options: acids and dedicated 
pH-neutral rust-removing chemicals. 
Over the years I’ve experimented 
with 5% vinegar, 20% vinegar, citric 
acid solutions and a product called 
Evapo-Rust. Among the four, Eva-
po-Rust, and other commercial prod-
ucts of its kind such as Rust-Oleum 
Rust Dissolver are the only ones 
with a neutral pH level. That means 

3 Apply the stripper to the surface and let it soften the layers of finish.

4 Then use any combination of a scraper, steel brush and/or picks remove the 

old paint or varnish.

5 If your stripper can be rinsed off with water, then dunk the item in soapy water.

6 Scrub with steel wool or an abrasive pad.

7 When thoroughly cleaned, rinse in water and dry it with a hair dryer or paper 

towel. The difference with the original look is like night and day.

3

5

4

6

7
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8 Submerged in vinegar.

9 A baking soda bath neutralizes 

the acid.

10 A fi nal rinse.

11 Supplies for making your own 

citric acid.

8 9 10

that they only work on the rust, and 
that you don’t have to worry about 
neutralizing acid residues possibly 
left on the surfaces after the removal 
process. You just need to wash with 
water and dry the objects. 

Vinegar
Regular 5% vinegar (the food-grade 
type you buy at the grocery store) is 
probably the cheapest and the most 
available means for removing rust. 
Instead of 5% vinegar you can use 
stronger 20% vinegar. You won’t 
fi nd 20% vinegar at the grocery. It’s 
usually sold in home improvement 
stores and online. Using 20% vin-
egar gives you the same results as 
food-grade vinegar, but faster.

Fill a plastic or glass container 
with vinegar, then submerge the 
object and let the vinegar do its job. 
Check the de-rusting progress and 
scrape loose rust off  with a brass 
or steel brush or use steel wool 
or an abrasive pad. Mechanically 

removing the loose rust encourages 
the chemical reaction to access the 
remaining surface rust. 

After a few hours of immer-
sion, check the progression of the 
de-rusting process and remove 
additional loose rust with a stiff  
brush, steel wool, picks, hooks or a 
scraper. Then immerse the object 
again as necessary.  

When the vinegar has aff ected 
most of the rust, buff  off  the black 
patina that formed on the metal 
during the process using a cloth or a 
very fi ne polishing media (very fi ne 
steel wool can work too). 

After the metal is free of corro-
sion, rinse it with water and neutral-

ize the acidic vinegar in a solution 
of a baking soda and water. One 
teaspoon per cup of water is fi ne. 

Give the hardware a fi nal rinse in 
water again, and then dry immedi-
ately—you’d be surprised just how 
quickly rust can re-form on damp, 
bare metal. You can use paper tow-
els followed by an air blower (or hair 
dryer) and when that is done apply 
a protective coat to the surface such 
as gun blue, wax, paint, or lacquer to 
prevent rust from reoccurring.

Citric Acid
You can make your own citric acid 
from a powder available online and 
in some stores. I dilute one volume 

11
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 LEARN MORE

Working Reclaimed Wood 

Hardcover • 160 pages • $27.99

Working Reclaimed Wood guides you 
through the entire process of finding 
reclaimed wood with case studies, 
projects and makers' stories.

Available from Popular Woodworking 
Books wherever fine books are sold.

unit of citric acid in 10 volume units 
of water, which gives an approximate 
pH level higher than 20% vinegar, 
around pH 1.5. And if we mixed citric 
acid in less water we could create an 
even more potent acidic solution. 

Re-patination of 
Restored Hardware
Newly restored brass and bronze 
hardware will begin to oxidize with-
in days. Many love to see this slow 
and natural transformation as the 
metal succumbs to nature’s call. But 
if you want to protect the shiny sur-
face, consider varnishing, lacquering 
or applying wax on it. 

If you want to bestow your re-
claimed hardware with the instant 
look of an “antique” appearance or 
even a very dark “ebonized” look, 
consider using the gun blue family of 
products. Once the fl uid is applied on 
a grease-free and oil-free surface, it 
turns the surface dark. The more you 
apply the darker it becomes. Using 
cotton Q-tips, (12) apply gun blue 
on an oil-free brass or bronze surface 
and wait until it stops darkening. 

12

13

14

Once you like the new look, rinse the 
piece in water (13) and lightly polish 
with a cotton rag. 

In photo 14 you can see three 
diff erent surface treatments: dark 
brown patina, patinated luster, and 
polished. If you wish to achieve a 
look of a patinated luster surface (not 
too shiny, but not black), slightly 
abrade the newly built gun blue layer 
with fi ne steel wool (#0000) until 

you reach the level of sheen you like. 
Take into account that the gun blue 
patina is thin and can be scratched or 
even rubbed off  easily. To preserve 
its ebony look, apply a coat of wax, 
varnish or lacquer it. PW

Yoav Liberman is a designer, wood-
worker and educator. He is passionate 
about reusing discarded wood and found 
objects. See more at yoavliberman.com.

12 Apply gun blue patina on an oil-free brass or bronze surface and wait until 

it stops darkening.

13 Rinse the piece in water and lightly polish with a cotton rag.

14 There are three different surface treatments: brown patina (bottom left),  

patinated luster (top and bottom middle), and polished (bottom right). 



Woodworker’s Marketplace

Seat Weaving Supplies

CHAIR CANE & SPLINT, Shaker tape, 
fi ber and natural rush. Complete line of 
basketweaving supplies. Royalwood Ltd., 
517-WW Woodville Rd, Mansfi eld, OH 
44907. (800) 526-1630. 
www.royalwoodltd.com.

Classifi ed rate is $6.00 per word, 15-word minimum. Order 
must be accompanied by payment; ads are non-commissionable. 
Send to: Popular Woodworking Magazine, 10151 Carver Road, 
Suite 300, Blue Ash, OH 45242 or Don Schroder, d.schroder@
verizon.net. Phone: (610) 821-4425, Fax: (610) 821-7884.

Books

WE HAVE A WIDE VARIETY of wood-
working books–from small projects, to 
home improvement, to enhancing your 
woodworking skills, and more! To see our 
full line of books, please visit our web site at 
PopularWoodworking.com/Shop!

Finishing Supplies & Equipment

BLOXYGEN SAVES LEFTOVER FINISHES–
Preserve Expensive Varnish, Paint.
www.bloxygen.com or (888) 810-8311.

SHELLAC.NET–WOOD FINISH SUPPLY   
Large Shellac Flake Selection - Brushes - Dyes
BEHLEN Finishing Supplies - Stains - Aerosols
RENAISSANCE Wax. (877) 245-5611.

Kits & Plans

FULL SIZE FURNITURE LAYOUTS   
Drawn by Philip C. Lowe. (978) 922-0615. 
116 Water St., Beverly, MA 01915. 
www.furnituremakingclasses.com 

Schools/Instruction

JOHN C. CAMPBELL FOLK SCHOOL,   
Brasstown, NC. Courses for all skill levels. 
Week and weekend classes year-round, 
taught by nationally known instructors. 
Friendly, supportive environment. Com-
fortable, on-campus housing. Delicious 
meals served three times a day. 
www.folkschool.org (800) 365-5724.

Bob Van Dyke – Director

www.schoolofwoodworking.com

Featuring hands-on classes
for all skill levels taught 

by nationally known 
craftsmen including

Steve Latta, Will Neptune, 
Peter Follansbee, Mary May, 

Mike Pekovich and more!

The Furniture Institute
of

Massachusetts

1 to 3 year Fulltime Programs
Fulltime Programs Approved for Veterans

Summer Workshops, Weekend & Night Classes

See our class schedules at: 
978-922-0615   www.furnituremakingclasses.com

Study with award winning instructor
Phil Lowe

Classifi ed

Get Popular Woodworking 
delivered right to your 

mailbox or inbox.

Subscribe & Save!

HEAD TO
popularwoodworking.com/

subscribe

700+ 
WOODWORKING VIDEOS.

24/7 
ACCESS.

POPULAR 
WOODWORKING 
VIDEOS is a Netflix for
makers, where you can binge 
on projects, techniques and pro 
tips to advance your craft.

• Full-builds from Chris Schwarz,
Frank Klausz, Jeff Miller, Roy 
Underhill and more

• 30+ seasons of Woodwright's
Shop with Roy Underhill and 
60+ episodes of I Can Do That! 

• Plans and sketches to build 
the projects yourself.

Sign up at videos.popular
woodworking.com



Advertiser’s Index

You’ve landed in cigar heaven! Take advantage of this amazing offer from 
America’s biggest cigar retailer, Cigars International. Ten premium handmade 
cigars from industry giants like CAO, Gurkha, Toraño, and many more. That’s 
worth the price of admission alone, but I’m also including a gorgeous, 
40-capacity desktop humidor. The whole package is worth $160, but it’s 
yours right now for just $1999.* That’s nearly 90% off MSRP!

Ultimate Humidor Combo #451

Includes 1 each of: HC • Mark Twain • 5 Vegas • Amati
Ramón Bueso • Bahia • La Perla Habana • CAO • Gurkha • Toraño

+ 40-Capacity Desktop Humidor

10 CIGARS
+HUMIDOR

$1999*only

www.CigarsIntl.com/SA7676
You must enter the complete web address for special offer

1-888-244-2790
Mention code SA7676

Item #: CA62-SP

40-CAPACITY 
DESKTOP HUMIDORFREE

$160 
value!

* Plus $499 s/h. Purchase may be subject to state or 
local sales tax where applicable. First-time purchasers 
only. One per customer. No sales to anyone under the 
age of 21. We do not ship to Utah or South Dakota. 
For more information see www.CigarsIntl.com/SHIP. 
Offer expires 10/15/19.

 Page  # Web Address  Page  # Web Address

3M Cvr 2 3m.com

Beall Tool Company 56 bealltool.com

Bessey Tools of North America 15 besseytools.com

Bloxygen 56 bloxygen.com

Bradford Exchange 61,  63 bradfordexchange.com

Bridge City Tool Works 7, 9 bridgecitytools.com

Cigar International  57 cigarsinternational.com

Connecticut Valley School 
of Woodworking 56 schoolofwoodworking.com

Cook Woods 56 cookwoods.com

Dream Products 59 dreamproducts.com

Epilog Laser 13 epiloglaser.com

Furniture Institute of 
Massachusetts 56 furnituremakingclasses.com

Gorilla Glue 13 gorillaglue.com

Hammer-Felder Group USA Cvr 4 feldergroupusa.com

Harbor Freight 21 harborfreight.com

John Campbell Folk School 56 folkschool.org

Knew Concepts 7 knewconcepts.com

Lignomat USA 9 lignomat.com

Norton 15 nortonabrasives.com

Oneida Air Systems 17 oneida-air.com

Peters Valley Craftsman 9 petersvalley.org

Rikon Power Tools 19 rikontools.com

Royalwood Ltd. 56 royalwoodltd.com

Shellac.net 56 shellac.net

Stauer 58 stauer.com

Varathane 3 varathane.com

Wall Lumber 7 walllumber.com

West Penn Hardwoods 7 westpennhardwoods.com

Whitechapel Ltd. 56 whitechapel-ltd.com

Woodcraft 19 woodcraft.com

Woodline 17 woodline.com

Woodpeckers 5, 17, Cvr 3 woodpeck.com

Woodstock International 11 woodstockinternational.com



•  Precision movement  •  Digital and analog timekeeping  •  LED subdials  •  Stainless steel crown, caseback & bracelet  
•  Dual time zone feature  •  Stopwatch  •  Alarm feature  •  Calendar: month, day, & date  •  Water resistant to 3 ATM  •  F   its wrists 7" to 9"

Stauer… Afford the Extraordinary.®

“Blue face 
watches are 
on the discerning 
gentleman’s 
‘watch list’.”
– watchtime.com

Every once in a while a timepiece comes along that’s so incredibly 
good looking, masterfully equipped and jaw-droppingly  priced, 

that it stops us stone cold. A watch that can take you seamlessly 
from the 18th hole to the board room. A watch that blurs the line 
betweens sports watch and dress watch. We’re talking the Blue 
Stone Chronograph, and it sits at the top of the discerning gentle-
man’s watch list. 
Striking in appearance and fully equipped with features, this is a 
watch of substance. The Blue Stone merges the durability of steel 
with the precision of crystal movement that’s accurate to 0.2 seconds 
a day. Both an analog and digital watch, the Blue Stone keeps time 
with pinpoint accuracy in two time zones. 
The watch’s handsome steel blue dial seamlessly blends an analog 
watch face with a stylish digital display. It’s a stopwatch, calendar, 
and alarm. Plus, the Blue Stone resists water up to 30 meters, mak-
ing it up for water adventures. 
A watch with these features would easily cost you thousands if you 
shopped big names. But overcharging to justify an inflated brand 
name makes us blue in the face. Which is why we make superior 
looking and performing timepieces priced to please. Decades of 
experience in engineering enables Stauer to put quality on your 
wrist and keep your money in your pocket. 

Your satisfaction is 100% guaranteed. Experience  the Blue Stone 
Chronograph for 30 days. If you’re not convinced you got excel-
lence for less, send it back for a refund of the item price. 
Time is running out. Originally priced at $395, the Blue 
Stone Chronograph was already generating buzz among watch 
connoisseurs, but with the price slashed to $69, we can’t guaran-
tee this limited-edition timepiece will last. So, call today!

14101 Southcross Drive W., 
Ste 155, Dept. BSW359-01
Burnsville, Minnesota 55337 
www.stauer.com

Stauer Blue Stone Chronograph non-offer code price $395†  

   Offer Code Price   $69 + S&P  Save $326
You must use the offer code to get our special price.

1-800-333-2045
  Your Offer Code: BSW359-01 
   Please use this code when you order to receive your discount. 

Rating of A+
Stauer®

† Special price only for customers using the offer code versus the price on 
Stauer.com without your offer code.

TAKE 83% OFF INSTANTLY!
When you use your OFFER CODE

“The quality of their watches is equal 
to many that can go for ten 

times the price or more.” 

— Jeff from 

McKinney, TX

Stone Cold Fox
So good-looking...heads will turn. So unbelievably-priced...jaws will drop.



1-800-530-2689DreamProducts.com website offers may 
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Order Now TOLL-FREE

Toenail
Fingernail

Folds For 
Compact 
Storage

BEST NAIL
CLIPPERS

THE

 YOU WILL EVER USE!

Side Cutting Blade 

Makes Precise,

Hygienic

Corner

Cuts 
Extra
Large
Finger
Loops

Shipping & 
Handling

Free
when buying 2 or more

SAVE
46%

off original prices

EZ Grip Side Cut Clippers

Won’t Slip Or Slide

Receive A Free 
Surprise Gift
With Every 
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De
pt

. 7
80

53
 ©

  D
re

am
 P

ro
du

ct
s,

 In
c.

 (P
ric

es
 v

ali
d 

fo
r 1

yr
.)

EZ grip, carbon steel chrome-
plated clippers feature extra-long 
handles, with exclusive dual fi n-
ger loops to prevent slipping and 
accidental nicks or cuts. Side-
cutting style makes precise, hy-
gienic corner cuts to help prevent 
ingrown nails. Looped ends keep 
the clippers from slipping and 
make them so easy for anyone to 
use.  3” fi ngernail and 4” toenail 
clippers both have precision sharp 
cutting edges.

Satisfaction Guaranteed or Return For Your Money Back

UP
TO

Check or money order payable to: Dream Products, Inc.
Send Order To:  412 Dream Lane, Van Nuys, CA  91496

2.95

CA residents must add 7.25% sales tax

TOTAL  $

  $

 $

 $

 $

 $

FOR EXPEDITED SHIPPING (optional)
Add An Additional $2.95

(receive your order 5-7 days from shipment)

____ Toenail Clipper(s) @ $9.99 ea.

___ Fingernail Clipper(s) @ $6.99 ea.

Item# 86388

Item# 86371

Add $3.95 Regular Shipping and Handling 1st item
FREE Shipping & Handling when buying 2 or more

EZ Grip Side Cut Clippers

Please Print Clearly

 VISA     MasterCard     Discover®/NOVUSSMCards     
Card#                                                                                         /

Name 

Address

City                                                       ST         Zip

Daytime Phone #

                                           EmailDept. 78053

 Exp. Date
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Flexner on Finishing
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As I have said many times, 
spray guns are pretty simple tools. 
By comparison, they aren’t any more 
diffi  cult to use than a router. Still, 
there are a couple of critical parts 
you should be familiar with to get 
the best results. These are the fl uid 
nozzle and the air cap.

NOTE: This article doesn’t cover airless 
or air-assisted airless spray guns. Airless 
are popular with painters who want to 
cover large surfaces quickly and don’t 
mind the small trade off  in quality, and 
air-assisted airless are popular in indus-
try and large cabinet shops that have a 
high volume of work to be fi nished.

Introductory Remarks
In the last issue of Popular Wood-
working (#247), I explained the ba-
sics of spray guns and how to choose 
which to buy. Here’s a short review 
of the article.

Spray guns work by using air to 
turn a liquid stream of fl uid (paint, 
fi nish, stain, glue, whatever) into a 
mist. This is called atomizing. There 
are two sources of air: compressors 
and turbines. Compressors produce 
air under high pressure. Turbines 
produce high volumes of air under 
low pressure. Both can be used to 
power HVLP (high-volume-low-
pressure) spray guns. These are the 
newer type spray guns that came 
on the market about 30 years ago 
and are now so widely used that it’s 
become diffi  cult to fi nd the older 
high-pressure spray guns.

The advantage of HVLP is equiva-
lent quality atomization at much low-
er pressure, so there is less bounce-
back and therefore less waste. 

Fluid Needle and Nozzle
The fl uid needle and nozzle are sold 
as a pair, though with some brands 

one size needle can be used with 
several size nozzles. This is accom-
plished by milling the needles to a 
more gradual taper. Either way it’s 
critical that the needle “seat” well 
into the orifi ce of the nozzle so it 
doesn’t leak.

The purpose of the fl uid nozzle is 
to control the amount of fl uid that 
exits the spray gun. Larger orifi ce 
nozzles allow more fl uid to exit and 
also allow for thicker materials, 
such a paints and adhesives, to be 
sprayed. Smaller orifi ce nozzles 
restrict the fl ow. Typical sizes used 

for most stains and fi nishes range 
from 1.8 mm (0.07 inches) to 0.5 
mm (0.02 inches).

Off -the-shelf spray guns usually 
come with a 1.4 mm (0.05 inches) 
nozzle. You may fi nd that this 
works well with everything you 
spray. It usually does. But if you 
want more control, especially if 
you spray a variety of surfaces or a 
variety of liquid materials, you may 
want to use diff erent size nozzles. 
Better quality spray-gun manu-
facturers off er fl uid needles and 
nozzles in a number of sizes.

1

2

Getting the Most From Your Spray Gun
By Bob Flexner
The critical parts are the fl uid nozzle and air cap.

1 On most spray guns 

the fl uid and fan-width 

control knobs are on the 

backside of the gun. The 

fl uid control knob is the 

lower one in this example. 

It always lines up with the 

fl uid nozzle and needle.

2 Sometimes the fan-

width control knob is on 

the side of the gun rather 

than the back.



LIMITED-TIME OFFER   PLEASE ORDER PROMPTLY

YES.  Please reserve the Corvette® jewelry indicated below for me as 

described in this announcement.

Signature

Mrs. Mr. Ms.
Name (Please Print Clearly)

Address

City                                                           State                           Zip

E-Mail (Optional)

P.O. Box 806, Morton Grove, IL 60053-0806

“Corvette®: The Legend” Men’s Ring  $99*  01-21836-001
“Corvette®: An American Legend” Men’s Bracelet  $89*  01-21954-001

SAVE OVER 20%    Both the Ring and Bracelet  $149*  01-30840-001

PRIORITY RESERVATION                                     SEND NO MONEY NOW

*Plus a total of $9.98 shipping and service for each item (see bradfordexchange.com).Please allow 4-6 weeks 
after initial payment for shipment of your jewelry. Sales subject to product availability and order acceptance.To assure a proper fit, a ring sizer will be sent to you after your reservation has been accepted.

This special offer is available ONLY by mail or by phone —
use the Priority Reservation below or call 1-866-768-6517

GET GEARED UP TODAY!

WHEN YOU ORDER BOTH THE
RING AND BRACELET NOW!

AN AMERICAN LEGEND®

CRAFTED IN SOLID STAINLESS STEEL

CLASSIC CORVETTE® LOGO AND FAMOUS 
CHEVY RACING CHECKERBOARD PATTERN

UNIQUE TIRE TREAD DESIGN ON SIDES

MEN’S RING

GENUINE LEATHER & SOLID STAINLESS STEEL

CORVETTE® CLASSIC LOGO AND DETAILING

STAINLESS STEEL MAGNETIC CLASP

MEN’S BRACELET

GET YOURS NOW... before this 
legend turns another page in history

When the Corvette® was introduced in 1953, it 
ushered in a whole new era to the automotive 
world. Over the past 6½ decades, the Corvette®

continues to bring state of the art design, 
technology and pure performance to car 
enthusiasts. Today you can celebrate this legend 
and the history making still to come with our 
custom men’s ring and bracelet. And if you act 
now, you can save when you buy both!

General Motors Trademarks used under license 
to The Bradford Group.
©2019 The Bradford Exchange 
All Rights Reserved. 01-30840-001-BIMPO

MEN’S RING... engineered from solid stainless steel, featuring a centerpiece with a Corvette® logo from its 
earlier years against an ion-plated jet black background. Framed by a border that incorporates the Chevy racing 
checkerboard pattern, the name — Chevrolet® Corvette®, and ion-plated 24K gold accents. There’s a tire tread 
design on each side and the inside of the band is etched AN AMERICA LEGEND.

MEN’S BRACELET... hand-crafted in braided genuine leather, with a cylinder in solid stainless steel at the 
center showcasing a Corvette® logo from its earlier years, as well as the Chevy racing checkerboard pattern. 
Reverse side etched with “Corvette®: AN AMERICAN LEGEND”. Stainless steel beads have sculpted tire 
tread designs. Sized at 8½” to fi t most wrists; closes with a unique stainless steel magnetic clasp.

                         ETCHED ON BACK

Ring Size:_______ (if known)

SAVE OVER

20%

*For information on sales tax you may owe to your state, go to bradfordexchange.com/use-tax 



62  ■ POPULAR WOODWORKING

Air Cap
Air caps are also commonly sold 
together with fl uid nozzles and 
needles as a set. But you can inter-
change air caps and fl uid nozzles to 
improve atomization. If your source 
of air is a compressor, you can also 
use a diff erent air cap to widen the 
spray pattern or fan width.

The air cap contains a number of 
holes to atomize the fl uid and shape 
the pattern. The air that comes 
through the center hole and other 
holes next to it atomizes the fl uid. 
The air that comes through the hole, 
or holes, in the horns shapes the 
pattern. The larger these  holes the 
wider the possible spray pattern as 
long as there is enough air.

Making Choices
So how would you mix and match air 
caps and fl uid nozzles to improve the 
quality or effi  ciency of your work? 
There are fi ve variables: viscosity of 
the fl uid material; the amount of air 
your compressor or turbine produc-
es; the speed at which you want to 
spray; the size and shape of the ob-
ject you’re spraying; and the quality 
of results you want.

The thicker the liquid you’re 
spraying, the larger the fl uid-noz-
zle orifi ce you should use because 
it’s harder to push thicker liquids 
through small holes. Smaller orifi ces 
will cause you to have to move the 
spray gun more slowly over the 
surface. The exception is the pres-
sure-pot setup where you could turn 
up the pressure to compensate.

It’s obvious that you have to have 
enough air from your compressor or 
turbine to atomize the liquid you’re 
spraying to reduce orange peel and 
move at the speed you want or you 
won’t get good results. You can com-
pensate for too little air, however, by 
using a smaller fl uid nozzle and air 
cap or by thinning the material so it 
doesn’t take as much air to atomize 
it. Either way will result in your build 
being less.

If you want to increase your fl ow 
rate, or the speed at which you can 

move over the surface, you will need 
to use a larger fl uid nozzle and air 
cap, as long as you have enough air, 
of course, to get good atomization.

Your effi  ciency or ability to reduce 
waste is determined by the size and 
shape of your work. For example, 
if you are spraying a large tabletop, 
your effi  ciency is increased by using 
a needle/nozzle set and air cap that 
gives you the widest possible fan 
width for fewer passes to cover the 
surface. By contrast, if you’re spray-
ing chairs with narrow legs and arms, 
you want a narrow pattern to reduce 
overspray. You can achieve this in 
two ways. One is to use a needle/
nozzle set and air cap that gives you 
that narrow pattern. The easiest way 
for most amateurs and small shops 
is simply to close down the fl uid and 
fan-width control knobs, usually 
located at the gun’s back.

The quality of your work is mea-

sured by the amount of orange peel 
you get. The less obvious the orange 
peel the higher the quality. Orange 
peel is usually caused by spraying 
too thick a liquid with too little 
air or by moving the spray gun too 
rapidly across your work. To correct 
the fi rst problem, increase the air 
pressure (from a compressor) and 
change to a larger needle/nozzle 
set and air cap, or thin the materi-
al. To correct the second problem, 
slow down or thin the material. 
You won’t be able to increase the 
amount of air with most turbines.

For most projects you can proba-
bly get by with the needle/nozzle set 
and air cap that came with your gun. 
But it’s good to know that you have 
more control if you want. PW

Bob Flexner is the author of Flexner 
on Finishing, Wood Finishing 101, and 
Understanding Wood Finishing.
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 Spray Guns 

3 Needles and fl uid nozzles are usually sold in sets. Some manufacturers mill 

their needles to a more gradual taper so they can be used with several different 

sizes of fl uid nozzles. These fl uid nozzles are 1.3mm, 1.4mm and 1.5mm.

4 The size of the hole in fl uid nozzles makes it easier or harder to get thicker 

liquids, such as paint and adhesives, through. Smaller hole sizes require more 

air pressure or thinning of the fl uid material to get it through and atomized well.

5 The hole in the center of the air cap and the hole, or holes, to the side atomize 

the fl uid. The holes in the horns are smaller on high-pressure air caps (left) and 

larger on HVLP air caps to let more air under very little pressure through.



Celebrate YOUR TEAM in Style!
CHOOSE 

FROM ALL 
32 NFL
TEAMS!

Crystal glasses and 
decanter are rimmed 

with gleaming
12K gold for beauty 

and years of use

Shown smaller than actual size. Decanter is 9" tall. Glasses are 3½" tall. Drink responsibly. 

49ers 006 Bears 011 Broncos 002Bengals 019 Bills 017 Browns 020 Buccaneers 032

Steelers 004 Texans 022 Titans 033 Vikings 014 Saints 007

Cardinals 015 Chargers 031 Chiefs 026

Jets 029Jaguars 024Dolphins 027 Giants 028Falcons 016Eagles 009

Colts 023

Cowboys 001 Patriots 012Lions 021 Panthers 018Packers 005

Seahawks 003Raiders 030 Rams 013 Redskins 008Ravens 010

*For information on tax you may owe to your state, go to bradfordexchange.com/use-tax         

The four crystal tumblers and decanter arrive together in a distinctive, cushioned gift box. But don’t delay, or you could miss out! Each 

team Legacy Crystal Decanter Set is exclusively available from The Bradford Exchange, and sellout demand is expected. Act now to 

acquire your own team’s set in four easy installments of just $39.99, totaling $159.99*. The set is backed by our 365-day money-back 

guarantee. Send no money now. Just complete and return the Reservation Application today! 

An elegant 
arrival is 

guaranteed 
with this 

satin-lined, 
gift box.

RESERVATION APPLICATION                      

SEND NO MONEY NOW
Mrs. Mr. Ms.
                                                  Name (Please Print Clearly)

Address

City                                                 State                     Zip

Email (optional)

9345 Mi lwaukee Avenue ·  Ni les,  IL 60714-1393

Limit: one per order.                             Please Respond Promptly 

YES. Please RESERVE the NFL Legacy Crystal 
Decanter Set for me as described in this announcement.

*Plus a total of $19.99 shipping and service, plus sales tax, per set; 

see bradfordexchange.com. A limited-edition presentation restricted to 95 fi ring days. 

Please allow 4-8 weeks after initial payment for shipment. Subject to product availability and order acceptance. 

Please print the team name and 3-digit number for the 
Decanter Set you wish to order in the space above.

©2019 BGE   01-25268-001-BIC
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End Grain

On a sultry day in September, 
1832, thirty-three-year-old Felix 
Dominy was perched high above the 
rocks of Montauk Point, at the far 
eastern tip of Long Island, removing 
the copper dome of the Montauk 
Lighthouse. The son and grandson 
of highly skilled cabinetmakers and 
clock makers who ran a small shop in 
the nearby village of East Hampton, 
Felix had never done this kind of 
work before. He was a woodworker—
not a coppersmith. Why was he now 
in such a precarious position?

Felix’s story is part of a remark-
able piece of 1960’s scholarship, 
With Hammer in Hand, by Charles 
F. Hummel, then curator of the 
Winterthur Museum, Garden and Li-
brary in Wilmington, Delaware. This 
424-page book catalogs the history 
of four generations of the Dominy 
family through a fi rsthand look at 
their journals, ledgers, tools and the 
products of their shop. All of these 
were preserved by the descendants of 
the Dominys and are now, by a great 
stroke of good fortune, in Winter-
thur’s care. 

The shop itself, basically un-
changed since the death of Felix’s 
father in 1852, was dismantled in the 
late 1950s and rebuilt inside Winter-
thur. It’s a remarkable sight. Dom-
inated by a lathe that was powered 
by a young man cranking a wheel 5' 
in diameter, the shop contains three 
oak workbenches and dozens of 
metalworking and woodworking 
tools. Patterns that the Dominy’s 
used for making clocks and furniture 
hang from the low ceiling.

Felix “must have been desperate 
for work” to take on the lighthouse 
job, writes Hummel. As a young man, 
he had fully expected to carry on his 
family’s business. For three genera-
tions, “the Dominys could complete 

with skill and competence almost 
any task their neighbors asked them 
to perform.” They had functioned 
as “clockmakers, watch and clock 
repairers, cabinetmakers, house 
and mill carpenters, wheelwrights, 
turners, toolmakers, gun repairers, 
metalworkers, and surveyors.” But 
the world was changing. Fewer neigh-
bors were ordering custom-made 
chairs, chests and clocks. 

Hummel writes: “The people of 
East Hampton Township had begun 
to patronize shops in Sag Harbor, 
where manufactured goods could be 
bought ready-made. Steamboats now 
brought goods to Sag Harbor faster 
and more cheaply than the sailing 
vessels of the 18th century. Sag Har-
bor storekeepers accepted payment 
in “country produce and lumber,” 
thus competing with at least one 
of the business advantages, barter, 
enjoyed by the Dominys.”

As Felix riveted the copper sheets 
on the lighthouse dome, he must 
have paused now and then to watch 
those ominous steamboats as they 
entered Long Island Sound. He knew 
that there was no going back to the 
old ways of the craft taught to him by 
his grandfather, Nathaniel Dominy 
IV, and his father, Nathaniel Dominy 
V. His father would carry on in the 
little shop attached to the family’s 
house, but Felix had a restless spirit. 
He abandoned his tools, left East 
Hampton and became a hotel keeper 
on Fire Island, one of the outer 
barrier islands on the south shore of 
Long Island.

Felix’s loss was our gain. His own 
son, Nathaniel VII, stayed behind 
in East Hampton but didn’t take up 
the family business, using the tools 
and shop for odd jobs only. The 1798 
Dominy house stayed intact for 100 
years after the death of Nathaniel V. 

When it was partly demolished in 
1946, its two shops—one for wood-
working, the other for clockmaking 
—were moved to a local family’s 
beach property and converted into a 
clubhouse. The Dominy tools were 
later discovered in a local antique 
store and acquired by Winterthur, 
along with both of the shops. 

Hummel spent almost 10 years 
researching this windfall—his book 
was fi rst published in 1968. Reading 
it immerses you in a world com-
pletely diff erent from ours, where 
the word “craft” simply meant a 
trade, learned through apprentice-
ship, that was primarily practiced 
to put food on the table. You begin 
to ask questions about Felix and his 
father, Nathaniel V, that aren’t easy 
to answer. Did Nathaniel also see his 
world slipping away? Did Felix mourn 
the loss of his workshop life in East 
Hampton? What was it like to see 
your craft, your art, succumbing to 
forces beyond your control?

The book’s title, With Hammer 
in Hand, refers to the motto of the 
New York Mechanics Society: “By 
Hammer & Hand, all Arts do stand.” 
Felix was fond of drawing small 
sketches of a mechanic’s hand hold-
ing a hammer upright—a symbol 
the Society used on its membership 
certifi cates. Hummel closes his pref-
ace by writing, “It is hoped that this 
book can re-create the Dominy’s 
arts and make them stand again.” 
And that’s up to us. PW

Tom Caspar is the former editor of 
American Woodworker and Wood-
work magazines.

Turnabout
By Tom Caspar
Learning from the past can secure our future.




