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Download an entry form from
www.sdfwa.org

Entries Due
April 29, 2011

Show Dates:
June 10 - July 4, 2011

$21,000 in Prizes!

22 Entry Classes
from Furniture
to Wood Carving

Design in Wood Exhibition is co-sponsored by the San Diego
Fine Woodworkers Association and the San Diego County Fair.
Design in Wood is the largest juried woodworking exhibition
of its type and is open to all interested adult woodworkers. For
further information, contact Bob Stevenson, Design in Wood
Coordinator, at (619) 422-7338.
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29 Diamond Inlay Table

Create striking patterns with a router.

35 Jessica's Jewelry Box
Display all your skills building an exquisite
project

44 Benchtop CNC Routers

Computerized carving for the small shop.

57 Hexagonal Pen
Create geometnc ;h.‘i;;n.‘-s with your router
and a shopmade jic

61 Gimbal Jig
How to use a plunge router to scoop out a
curved seat

66 Cedar Plant Stand
An Asian-inspired
display stand
for deck, patio
or porch

68 Make Your Own Bar Rail Molding
Plus 9 useful tips for making any
large-profile molding.

Departments
11 Workshop Tips

16 Well-Equipped Shop
22 My Shop

24 Tool Nut
25 Turning Wood

74 Oops!
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We're new to the neighborhood. But not the industry. For more than 60 years,
Canadian-based General Mfg. has been designing, producing and selling high
quality, reliable woodworking machinery. Now we've opened our first American
distribution center in Murfreesboro, TN. This new venture will allow us to better
serve our American distributors and their customers. So you'll enjoy faster,
easier access to our extensive line of woodworking products. And know that
whatever you build, your tools were built on a long, proud heritage of trust.

For more information visit general.ca.

- www.general.ca
Excallbur General* International USA Inc., 780 Jessica St.. Murfreesboro, TN 37130
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Digital Woodworking -
The Next Generation

WHEN IT COMES TO TOOLS AND MACHINES, wood-
working is still a very traditional craft as prac-
ticed by most small shop woodworkers. The
types of tools on the “I own, I want” check
list haven’t changed much in the past 100
vears—or thousands of vears if only hand

tools are considered. Whether done with
hand on power tools, \\'lll){]\\'tll'king still in-
volves the same cutting, leveling, drilling and shaping processes that
Noah used to build his big boat!

Now jump to 2011. We enjoy cordless drills, electronically controlled
variable-speed routers, smart saws with flesh-sensing safety technology,
and some of the finest hand tools ever made. But none of these have
altered the fundamental practice of the craft. That’s about to change—
slowly perhaps, but as surely as the cell phone has gone from a conve-
nience to a necessity, we're going to see changes in the way many wood-
workers pursue their craft. The tool that's going to make this difference
is the Computer Numerically Controlled (CNC) router.

CNC technology has actually been around for decades. It has al-
ready significantly influenced woodworking at the commercial level,
because CNC routers are highly efficient at machining both regular
and irregular shapes. With the availability of affordable professional
machines (e.g. ShopBot) and the recent introduction of benchtop
models (See “Benchiop CNC Routers,” page 44), the technology is
steadily making its way into small professional and home shops. In
many ways, a CNC router is just another tool; but for being “just anoth-
er tool,” it holds tremendous potential for small shop woodworkers.

As a technology for the small shop, CNC routers are drawing both
skepticism and curiosity. Three years ago, 1 decided to get off the
“wait and see” fence and jump into the world of CNC/digital wood-
working. It's been an exciting ride. I welcome your comments and
questions about CNC routers and invite you to join the discussion at
AmericanWoodworker.com/CNC.

Keep the chips flying,

Kbyl
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Come Visit us at
KBIS in Las Vegas!
April 26th - 28th
Booth #C4577

WWW.ISLANDLEGS.COM




. More On the Web at AmericanWoodworker.com

o Hand Cut Dovetanls Q Jewelry Box, In Depth

Discover a new system for paring dovetails at See 75 photos on making Jessica’s Box (p. 35) at
AmericanWoodworker.com/WebExtras AmericanWoodworker.com/WebExtras

) Veneer Press ()} Shop-Made Crown Moldlng

Learn how to lay veneer with cauls at We shape it on the tablesaw at
AmericanWoodworker.com/WebExtras AmericanWoodworker.com/WebExtras

AR LR DRVl el L)

Scooped-Seat Video Q Vacuum Bag Video

See the Gimbal Router Jig (p. 61) in action at Learn how to lay veneer with a vacuum bag
AmericanWoodworker.com/WebExtras at AmericanWoodworker.com/WebExtras
Find us on: faCEbODk. } Follow us on:
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.. HOW CAN THE BEST GENERAL
PURPOSE SAW BLADE GET
EVEN BETTER?

Make It Available In Thin & Full Kerf
Designs For Every Table & Chop Miter Saw!

Intreducing the Premier Fusion saw blade in both Thin and Full Kerf

design. Now woodworkers have a superior general purpose blade

7 for both the table and chop miter saw in the shop and for the
r 4 lower horsepowered saw on the job site. The New Thin Kerf
combines the advanced Premier Fusion featuras with a
thinner kerf design to provide a flawless finish while
reducing material waste, which makes it the ideal
choice for lowered powered saws

Freud’s patent-pending Premier Fusion Saw Blade
1s the most technologically advanced blade on

the market with a radical new “Fusion” tooth
design that combines a double side grind with a
30 degree Hi-ATB'to produce a glass-smooth
chip-free top and bottom sur while npping

and crosscutting

The unique Fusion tooth design

combined with Freud-made TiCo™ Hi-Density
Carbide, superior anti-vibration design and
patented Perma-SHIELD® non-stick coating
create the ultimate general purpose saw hlade
with Tlawless cutting performance

Choose from four blades in the Full Kerf Premier
Fusion series ~ 8",10", 12" and 14" or try the new Thin
Kerf 10" Premier Fusion. Use a Premier Fusion blade

< Iltem #P410T A

. once and you'll be convinced

o & 4 &

To sign up for Freud’s e-mail newsletter ~WWW.freudtools.com

or to find a dealer near you visit or call: 1-800-472-7307

Red saw blades and router bits are a registered trademark of Freud America, Inc




THRIVING ON INNOVATION

T0O0LS

Forrest sets the standard for excallence
with these new top-quality blades:

* Woodworker Il 48-Tooth Blade for
general-purpose applications. Features
a 20° face hook, a 25° bevel, and sharp
points for clean cross-grain slicing and
quiet, smooth cutting

* “Signature Line" Chop Master for
quiet, precise cutting and less splinter-
ing. Features 90 teeth, 2 -5° hook to
control the feed rate, and re-designed
angles with 10° or 12" diameters and
5/8" or 1" center holes

* 2-Piece & 4-Piece Finger Joint

| | Sets with reversible, interlocking 8"

‘ blades. ldeal for rabbets and grooves.

|

Blades have 24 teeth and standard 5/8"
bore. Reversible for 3/16" and 5/16"
cuts or 1/4" and 3/8" cuts

* Thin Kerf Dados for clean cutting
of 3/16” to 1/4" grooves in thin plywood
and man-made materials. Available in
two-piece and three-piece sets for table
or radial arm saws.

Big News From Forrest

4 New Blades

For Discerning Woodworkers

www.ForrestBlades.com 1-800-733-T111 (In NJ, call 973-473-5236)

© 2010 Forrest Manutactunng Code AW

Our blades are U.5.A-manufactured and
have a 30-day, money-back guarantee
Custom sizes available, Order from
Forrest dealers or retailers, by going
online, or by calling us directly,

FORREST

The First Choice of Serious
Woodworkers Since 1946

Accurate template routing Adjustable twin side-lence,
with a guide bush dust spout, ¢ culter change

VARIABLE

SPEED PLUNGE ROUTER

Light duty plunge router for trade user and

different
case inCluded

SALE PRICE

$99-

Price valid at participating

mmumm 2011

tr en d For more information visit:

www.trend-usa.com

Spindie lock lor easer

hobbyist with improved power and performance.

Removable base for
Carving or grnding

NEW 2010/11 CATALOG
NOW AVAILABLE
F




Workshop Tips | Clever Ideas From Our Readers

Terrific Tip!

Trash Can Outfeed

TOSAVE SPACE, my trash can doubles asa
work support. I made a dolly with lock
ing casters to fit the can'’s bottom, so |
can roll the unit to wherever it's needed.

'he work support is adjustable in
height. 1t’s just a round-nosed board
with two 174" x 6" slots, held in place
with 1/4" bolts and jig knobs. | routed
curved grooves in the support’s feet to
match the trash can’s rim, so the sup
port doesn't slide off the can. When
[ want to empty the trash, | just lift
off the support. I've made reference
marks on the support for the correct

height of each tool.

Jay McClellan

No-Clamp Featherboard

| ADDED A PAIR OF POWERFUL HANDLED MAGNETS 1o
my shop-made featherboard. They fit snugly into two
notches and hold the featherboard absolutely rigid. The
magnets enable me to place the featherboard anywhere
I want on my tablesaw or bandsaw without fumbling
with clamps. Each magnet exerts 100 pounds of force—
plenty of clamping power. To remove the featherboard,
I just grab each magnet by its handle and tip it over.

Charles Mak
SOURCES
Master Magnetics, Inc, www.magnetsource.com,
(888) 293-9399, 100 Ib. force Handle Magnet, #HM-100, $10.
Handle magnets can also be found at some auto supply stores,

Terrific Tips Win Terrific Tools!

We'll give you $100 for every original workshop tip we publish. One Terrific Tip Is featured
in each issue. The Terrific Tip winner receives a $250 gift card.

E-mail your tip to workshoptipssamericanwoodworker.com or send it to American Woodworker Workshop Tips, 1285 C P Center Drive,
Suite 180, Eagan, MN 55121. Submissions can't be retumed and become our property upon acceptance and payment. We may edit submissions
and use them in all print and electronic media.

FEBRUARY/MARCH 2011 AmericanWoodworker.com 11




Install in work
surfaces as .
thin as 174",

Veritas® Inset Vise

This low-profile vise Is similar to a wagon vise in function, but in a compact,
self-contained form for easy installation in a work surface, adding a perma-
nent, adjustable dog right where it's needed. Designed to hold work between
its single jaw and an external stop such as a bench dog, it has a clamping
capacity that is limited only by the size and dog-hole spacing of your work
surface. The knurled stainless-steel toggle handle turns a /2" diameter
Acme-threaded steel rod to move the jaw in a 4” range of travel. The /2" tall,
1315 wide jaw has two jaw-mounting positions spaced 37/s” apart, for
compatibility with dog-hole spacing up to 7%/4". A keyway in the jaw face
accepts a #10 nut for affixing custom shop-built jaws. When the vise is not
in use, the jaw can be removed whenever you need an unobstructed work
surface. Available separately, an optional /2" tall, 17/2" wide pivoting jaw can
also be used in place of the fixed jaw to clamp irregular objects against work
stops positioned outside of the clamping axis. The vise installs fiush in a
stepped mortise in any surface at least 1'/4"thick (instructions, template and
mounting hardware provided). Constructed of machined steel castings and
anodized aluminum extrusions. Made in Canada. Patent pending.

05G31.01 Inset Vise $89.00

05G31.03 Optional Pivoting Jaw $12.40

and N.Y sales t

dalelelalalelaleleh

Fyu g e g v % 1

Acme-threaded screw applies direct
force for clamping and spreading.

Inward slope of 2' on jaw hoids wood securely in place.

To order this inset vise, call or visit us online. Take a Digital Tour of
Request a copy of our free 284-page woodworking our Catalog Pages

tools catalog or browse it online.

It’s like flipping through our

1-800-683-8170 www.leevalley.com  print catalogs, only better

i ceValley& veritas

Low-profile jaw for unobstructed




Workshop Tips

continued

Natural Poplar is OK!
YELLOW POPLAR DESERVES MORE RESPECT. |'ve read
articles by professionals who say that poplar must be
stained to look good, but | beg to differ. It just needs
tme

When freshlv planed, the heartwood of vellow pop
lar is often olive green, The sapwood is a much lighter
color. I don't mind the contrast—in fact, [ enjov the
challenge of cutting the wood to take advantage of it
I'he green color doesn't bother me, either. After a few
years, | know the heartwood will turn to a lovely shade
of brown

I made the bench above 6 vears ago. | finished it

with several coats of Watco Teak Oil, and it has ;

beautifully

Offset Biscuit Joints

| USE BISCUIT JOINTS in lots of small projects, particularly
for joining rails to legs. I usually reference from the bottom
of the plate joiner rather than use its fence. When I want to
make an offset joint, I cut the slots in the rails first. Then
I add a large shim plate to the bottom of the plate joiner,
using double-faced tape, and cut the slots in the legs.

The offset between leg and rail is the thickness of the
shim—no measuring required. I've made a set of five shims
of various thicknesses for different offsets, and store them
with my machine.

Tom Caspar

C T T SRR A A T 1,
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Self-Cleaning
Blast Gate

WHEN SAWDUST GOT PACKED into the back end of my
planer’s blast gate, I couldn’t close the gate all the way.
I solved this annoying problem by cutting a notch in
the gate. Now, when I close the gate, all the dust slides
right through.

Fredrich Meder

FEBRUARY/MARCH 2017 AmericanWood ker.com




Tenon Preview

A TENON SHOULD BE ONE-THIRD the thickness of a
rail—at least, that's what an old rule of thumb rec-
ommends. A 3/4" board should have 1/4" tenons, for
example, But what about a 7/8" board? What's one-
third of that?

I use my dial caliper to help solve this type of
problem. I usually make a tenon the same size as
one of my mortising bits, not some in-between frac-
tion. So, for a 7/8" thick board, should the tenon be
1/4" or 5/16" thick? If I could “see” the tenon on the
board, I'd know which one to pick. That's easy: I just
place the dial caliper on the board and open it to 1/4".
Now | can instantly tell what a 1/4" tenon will look
like—and its shoulders, too. Then I open the caliper
to 5/16", make a mental note of what that tenon looks
like and decide.

John English

Drawer Stop Screws

MAKING AN INSET DRAWER line up flush with the face
of a cabinet can be fussy work. To make it easy, | just
install two screws on the back of the drawer and turn
them until the drawer’s front is perfectly aligned.

Bob Smith

N ZENTNER

Cam-Action Bench Dog
| MADE A CLAMPING DEVICE [or mv D 1t can

quickly snug up ard just by sw 12 a lever, The

lever has a ca s stop tight agamst

p tig
the board.

1 made all the parts from 1/4" thick stock. The total

thickness ol the device s 1/27, so | can use it tor ',\l.n'.m:‘_
than 1/2" thick.

20" long, The

or sanding any piece that's mor
..Il'Il!

I'he mner edges

I'he base Tor the stop is 67 wide
guide rails are 6

I.}h' Ouler

long. of the rails and

edees of the \|'.-.i|[1_!_" stop are beveled at 10
['he bevels on the rails point up, while the bevels on the

stop point down. This doveta gement k

the stop rom I.um up when it's lg |.L””| Ihe rails
I._I”’.Ut.ll".\ i

"W !lil' .1|I\i 6 I|I :-.__:‘ its 1"‘l||'|l.!li_'|.i

witha 1"

8-32 FH machine screw, 3

The cam

end 1s a arcke radius, The lever rotates on an

1" long. The hole for the

screw is offset: It's located 5/8" in from the left side of

the lever and 1" down from the lever's end. Drill this

hole first, v bit, then align the lever with the

sliding stop and « 1¢ the hole through the base

Countersink the bottom of the hole, insert the screw
and fasten it with a wing nut

Serge Duclos

14 AmericanWoodworker.com FEBRUARY/MARCH 2011




The World's Router Bit Source with

<~ 0OUVER 2000

ROUTER BITS & SETS

We also have the Routers and Router Accessories
you need to get the most from your bits

* Router Table Systems * Template Guides

* Edge Guides * Router Books and DVD's

* Router Jigs * Online videos, product

* Router Lifts instructions & much more!

On your order of $75. Use pl‘OI‘I‘IO m www.EagleAmerica.com/AW1102
code AW1102. Prior orders ?m 1-800-872-2511

excluded. Ends 3/31/2011. m World's Router Bit & Woodworking Source i 5. 1B Repiel




The Well-Equipped Shop

Our Pick of the Latest Tools

Compact Routers

DEWALT AND PORTER-CABLE have jointly manufactured
a router that introduces woodworkers to a new class of
compact machines. There are small differences between
the two models, but both combine the maneuverability
of a laminate trimmer with the power, versatility and
user-friendly features of a larger router. Each model is
available as a fixed-base unit or as a kit with an additional
plunge base.

These routers have two features in common with
laminate trimmers: They are very comfortable to hold
with one hand, and they only accept 1/4" shank bits. But
that’s where the similarities end. Most laminate trimmers
have 3/4 hp to 1 hp motors that pull about 5.5 amps;
the new compacts have more powerful 7 amp, 1-1/4 hp
motors. Most laminate trimmers have awkward height-
adjustment controls; the new compacts have a system
borrowed from larger machines that’s very precise and
easy to use. No laminate trimmers have a plunge-base
option; the new compacts do.

In fact, it’s the plunge base that really takes these rout-
ers to a new level. The plunge’s subbase accepts Porter-
Cable-style template guides; the subbases of the fixed-
base models do not. The plunge models also accept a very
nice edge guide (available as an accessory); the fixed-base
models take a different edge guide that isn’t as large or as
easy to adjust. The plunge base offers 2" depth of travel,
while the fixed base offers 1-1/2" of travel.

We've given our Editors Pick award to the DeWalt
version of this router because it has two useful features
that the Porter-Cable model does not: variable speed
and LED lights. Variable speed allows you to decrease the
speed of a large-diameter bit in order to make the router
easier to control. LED lights illuminate the area around
the bit, which is really handy for precision work.

If you've been looking for a one-handed router with

cRic
\._:" L -7

< EDITORS _
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(o] -
OwoO"

s —

more guts than a laminate trimmer, you really should
give these machines a road test. In some ways, these rout-
ers bring us full circle. After years of marching towards
larger and more powerful machines, we finally have a
compact router comparable to the 1/4" collet high-quali-
ty machines of 30 years ago, such as the legendary Stanley
dome-top series. But these new routers have many more
features than the old models and are better engineered.

SOURCES

DeWalt, www.dewalt.com, (800) 433-9258, 1-1/4 HP Peak Vari-
able Speed Compact Router, DWP611, $199; 1-1/4 HP Max Torque
Variable Speed Compact Router Combo Kit, DWP611K, 5139,

Porter-Cable, www.deltaportercable.com, (800) 223-7278, 1-1/4
HP Max Torque Compact Router Fixed/Plunge Combo Kit, #450PK,
$189; 1-1/4 HP Max Torque Compact Router, #450, $129.

Replaceable-Head Bits

PLASTIC LAMINATE and other composite materials dull
even the most expensive router bits in a hurry. A busy
shop that kicks out a lot of laminate work can spend a lot
of money on new bits. Amana has reduced that cost by
designing replaceable cutters for three of the most widely
used laminate bits, The cutters for their new EZ Change
bits are roughly half the cost of a new standard bit.

When an EZ Change bit géts dull, you just unscrew
the cutter from the shank and install a new one. Leav-
ing the shank in your router saves set-up time,

The three profiles include a flush-trim bit for trim-
ming laminates, a template/pattern bit for plunge cuts
and dados, and a no-file bit for leaving a slightly round-
ed edge on trimmed laminates. EZ Change bits have
1/4" shanks.

a8

SOURCE

Amana Tools, www.amanatool.com, (800) 445-0077, EZ Change
Template/Pattern Bit, 847174, $25; 3-pack of Carbide-Tipped Cutters
for #47174, $37; EZ Change Flush Trim Bit, #47170, 523; 3-pack of

Carbide-Tipped Cutters for #47170, $34; EZ Change No-File Bit, #47176,

$33; 3-pack of Carbide-Tipped Cutters for #47176, $59.
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A Router’s Best Friend
WE'VE ALL HEARD OF BENCH DOGS—the devices that
clamp the ends of a board to keep it from slipping—but
have you heard of Bench Paws? They're the latest addi-
tion to a growing family of products that elevate and grip
a board for routing, sanding and finishing,

Bench Paws have five pads on both sides that resist
slipping. You can place a board on a set of four Paws and
have at it with a router or belt sander, but the board won't
budge an inch. The advantage of elevating your work
above the bench, of course, is that you can rout all the
way around the board with a profile bit or a flush-trim
bit. You couldn’t do that if the board were sitting on a
sanding mat, or clinched between bench dogs. The bit
would dig into the benchtop or smack against a dog.

Bench Paws also have one new twist: a counterbored
hole in the middle that accepts a screw or a 3/8" dowel.
You can screw the Bench Paws directly to your worktable
(to keep them from slipping if your table has a finished
surface) or use them as standoffs for finishing by insert-
ing pointed dowels into the holes. Each Bench Paw has a
chamber for storing its own screw and dowel.

SOURCE
Woodworker’s Supply, www.woodworker.com, (800) 645-9292,
Wolf Bench Paws, #157-877, 519.99 (set of four).

Router Table Box Joints
MAKING BOX JOINTS on
alternative t
l-.]-.., Lo r‘-,-.j

a router tabl

a router table 18 a time-saving
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This box joint ng from Eagle America
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as a complete kit

SOURCE

Eag)

Make
Your Own

Flooring

LET'S SAY YOU'VE FOUND
a way to get a lot of lum-
ber for next to nothing.
You're working on your
house, and you want to
mill some of that wood
for molding; no problem,
there are lots of router bits
available for that. You're
ambitious, and you also
want to make your own floors. Can you find bits specifi-
cally tailored for this job? Yes—Infinity now has them.

Infinity’s Floor Making bits have 1/2" shanks and are
designed to work with material up to 1-1/8" thick. One bit
creates a rounded tongue, which makes assembling a floor
much easier. (A standard tongue-and-groove set creates
a square tongue, which doesn't slip into a groove quite as
nicely.)

The tongue-forming bit also cuts the bottom edge of
each board at a 1/2° slant, tapering inward from top to bot-
tom. When two flooring boards made by these bits come
together, there will be a small gap at the bottom. This
unique innovation was suggested to Infinity by a profes-
sional flooring installer, who found that dust and debris on
the subfloor prevented boards from nesting tight against
each other. The gap provides a cavity for that debris.

SOURCE
Infinity Cutting Tools, www.infinitytools.com, (877) 872-2487,
Floor Making Router Bit Set, #61-509, $120.
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The Well-Equipped Shop

Dovetails in One Pass

LEIGH DOVETAIL JIGS have long been known for their
ability to make drawer joints that look handmade
joints with wide tails and narrow pins. This was a
major improvement o It-blind

tail igs which could

tails of r.'n]'l'ml width. 1

however: You could rout both the front

a drawer at the same time, in a sin
1, vou had to cut each piece sep

l'.l;"-.

|”I""'. 5

t Leigh jig—the D4RPro—now

you to make equal-: ed halt-blind dovetails in a
single pass, just like

a4 Van I.ll.‘

. routing tronts

Second, most

le with

¥ icc d

rout tw
sists of two parts: a bl
the fingers, that limits 1
front; and 1at automatically oftsets
orrect distance
wvailable as

the D4R

SOURCE

continued

Lock Miter Setup Jig

A LOCK MITER IS AN EXCELLENT JOINT for building boxes
and small cases. It creates lots of surface area for glue
and a tight mechanical fit—the two requirements of
any good woodworking joint. There’s one big downside,
however. Setting up a lock miter bit in a router table is a
pain. A new jig from Prazi, the GrooveCenter, makes the
process much easier.

With a lock miter bit, one of the parts is routed hori-
zontally, lying flat on the table, while the other is routed
vertically, standing against the fence. You use the same
fence and height settings to cut both parts. (You can’t cut
one part, readjust things and cut the second part to fit.)
Both the fence and height settings need to be accurate to
within a few thousandths of an inch. Usually, that accu-
racy requires a lot of trial-and-error cuts; the Groove-
Center nails both settings much quicker.

The GrooveCenter was initially designed to quickly
position a router table’s fence for cutting grooves or mor-
tises precisely in the middle of any stock. It performs that
task quite well, but the folks at Prazi also realized that
their device, with the addition of a depth gauge, could
also be used to quickly set up a lock miter bit. You can see
how the jigs works by watching a video at Prazi’s website.
The GrooveCenter has an adjustable stop to accommo-
date each major brand of lock miter bit.

SOURCE
Prazi USA, www.praziusa.com, (800) 262-0211, GrooveCenter,
PR-6000, $149; 2-Axis Depth Gauge, PR-6500, $49.
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PowerLift.

The world’s first Motorized Router Lift.

Only The PowerLift...
lets you do true Hands
Free Plunge Cutting.
Raise the spinning
router bit into the
wood... on the fly!

No cranks or handles.

“f = hasabi-directional

ments to a spinning
router bit (within .005")
for real precision.

Only The PowerLift...
DC motor action allows you to change the
router bit above the table in seconds.

* Make repeatable plunge cuts
for mortises and dados. The
built in Depth Stop sets the
maximum height the bit can

protrude above the table.

“Fast, Smooth “Top Table

Mortises” Fence”

Our solid carbide The customizable

Spiral Upcut Router Table Top

Router Bit Set with Fence features

cuts mortise and 224" x 32" tabletop,

tenons cleanly . miter slot, T-tracks,

and quickly. Long high split 36" long W)
lasting micrograin fence,and Aluminum

carbide also cuts composites, Router Plate with guide pin.

laminates and more. The 1/2"
shank bits are 1/4", 3/8" and 1/2"

in diameter.
#200 e PGS

Tabletop, Fence & Router Plate
#2393 P 150.95
PowerLift, Tabletop & Fence
#2200 SAVE $40............$510.95

ke your table a mortising

* Pre-mounted 1/4"
thick Aluminum
Router Table Insert

Only The PowerLift hasa
Digital Control Panel (with mounting
arm included), so you can set the speed,
direction, and height of the lift.

* Tap the footswitch to make incremental
passes, achieving clean cuts without
turning off the router.

machine. A jig that controls the
work piece up top, combined

with raising the spinning bit via
the footswitch yields perfect mortises.
PowerLift « #0450....ccoo...... $389.95

“45 Classic
Cut Profiles”
MLCS 45 piece, car-
bide tipped Router Bit £5 %"
Set includes straight,
round over, chamfer,
cove, ogee, dovetail,
round nose... 20 . L2
distinct profiles in 53 %
all! Wood storage 4

box included.

FREE lube!

1/4" shank * #6074 - $119.95
1/2" shank*#8374._______ $119.95

Now at MLCSwoodworking.com

1-800-533-9298

FROFESSIONAL ROUTER BITS & WOODWORKING PRODUCTS

FREE SHIPPING!

IN CONTICUOUS USA « RO BOX 165 AL HV, PA, 18004 *201 1



The Well-Equipped Shop | contined

Motorized Router Lift

THE NEW POWERLIFT from MLCS has the potential to take
woodworkers one step closer to the ultimate router table.
Using only a foot pedal, you can raise or lower your router
bit by a few thousandths of an inch. A digital readout gives
you the exact height of the bit. Total travel is up to 4",

The PowerLift allows you to make mortises and stopped
grooves by plunging upwards into a board, which is much
safer than lowering a board on a spinning bit. You can't make
upward plunge cuts with a hand-cranked router lift, of course.

The PowerLift’s control box has two buttons for moving
the router up or down, two buttons for adjusting the speed
of that movement, a button for changing the readout from
inches to millimeters and a button for zeroing out the height
of the bit at any point.

While all these features work well, there is room for
improvement. For example, the PowerLift has a mechani-
cal depth stop—a rod attached to the lift that stops the
lift’s upward movement when the end of the rod contacts a
switch. We found the rod awkward to use. Hitting a specific
height to within a few thousandths of an inch required trial-
and-error adjustments of the rod. Ideally, we would want
an electronic, programmable stop. You'd simply punch in a
number and the bit would automatically stop at that pro-
grammed height. The PowerLift doesn’t have that capability.

The PowerLift comes mounted to a 9" x 12-1/8" alumi-
num router plate. Once you fit the plate to your table—or
just drop it into a table from MLCS—setup is pretty straight-
forward. Mount a router in the lift, attach the digital control
box 1o your table, plug in four cables, power up and you're
ready to go. The lift travels high enough to bring the router’s
collet above the table, so you can change bits quite easily.

The lift only fits
3-1/2" dia. fixed-base
routers, such as
the  Porter-Cable
PC690 and 890 series, Dewalt
DWD616, Bosch 1617EVS
and 1618EVS, and Craftsman
320.17543. Most of these routers
have 1-3/4 hp to 2-1/4 hp motors.
If you're going to use large panel-
raising bits, we recommend the extra
power of a 3 hp router, such as the Porter-Cable 7518 or Mil-
waukee 5625-20. These routers have 4" dia. motor housings,
and won't fit the PowerLift.

SOURCE

MLCS, www.mlcswoodworking.com, (800) 533-9298, PowerLift, #9450,
$390; PowerLift System plus Router Table Top and Fence, #2200, $520;
PowerlLift System plus Router Extension Table (for a tablesaw), #2201,
§520; PowerLlift System plus Cast-lron Router Extension Table

(for a tablesaw), #2202, $610.

Dust-Collection Upgrade

MOST ROUTER TABLES need better dust collection. They
usually have a port on the fence, but that’s only half the
battle. What about all the dust that’s thrown below the
table? Rockler has an answer—actually, two answers: the
Dust Bucket, which encloses your router, and the Dual
Port, a tee that allows you to hook up a 4" hose to both the
Dust Bucket and the fence’s port.

Properly sizing the enclosure around a router is essen-
tial for good dust collection. If you have a cabinet below
your router table hooked up to a dust-collection hose,
you've probably noticed that thg cabinet still fills up with
dust. Why does this happen? Usually, the volume of the
cabinet is too large. The air inside it isn’t moving fast
enough, so the dust particles settle to the bottom. In order
for the dust to remain suspended in the air you'd need an
enclosure with a much smaller volume—such as the Dust
Bucket.

The Dust Bucket is made from galvanized steel. It has
a front door for accessing your router, a 4" port, keyhole
slots for mounting to your table (so you can easily remove

OM ZENTNER

the unit) and a vent for controlling airflow. It measures
13" wide x 13" high x 10" deep.

SOURCE

Rockler, www.rockler.com, (800) 279-4441, Dust Bucket Dust Collection
for Router Tables, #32321, $79.99; Dust Right Router Table Dual Port,
#20225,514.99,

20 AmericanWoodworker.com
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ShopBot_-

Don't let the small size fool you. The ShopBot
Desktop is a lot more than a "starter CNC."
It's a powerful digital fabrication tool that gives you:

* engraving-level precision

 the power and rigidity to machine parts
from wood, foam, plastic, aluminum -
Just about anything

e the ability to do a wide range of specialty
signmaking applications with the addition
of plotter pen, drag knife or etching accessories

* ShopBot software that's fully compatible
with other ShopBot tools and resources

Check out our website, then call our friendly
customer service team. We listen to your
needs and can help you find the right tool

to match your passion!

Making high-performance CNC
fabrication tools affordable since 1996.

ShopBot_

888-680-4466 « shopbottools.com

Smart Dust Collector
Most Powerful Tested
EDITORS' . ¥
2 CHOICE & = Most Airflow (CFM)
oo o
w = 2-3x the Suction
(Static Pressure)

American Woodworker Magazine Dec
szmsmnsmstedmzm » Best Filtration

Smart Dust Collecior GE H12 certified HEPA media filter!
=T  (99.97% @ 0.3- 0.5 microns)

l IVariahle

automatically adjusts to

maximize suction and CFM
; Patent Pending
Compact! |
Only ’
:,;, Strobe Light -

when dust barrel is full'

Patent! Pending

o
)
v

Flame-Guard Protection
Patent Pending

Drop down dust barrel on castors

® |WF Challenger Award Finalist
Innovative Wood Processing Technology 2011

........ INNOV8 2011 Award
Wood Magazine, Dectan. 20102011

:rrnu““‘“w: .

Patent # US 7 824 457 B2

e e dust collectors
Top Award Winner in All Independent Tests Since 1993.

ﬁﬁﬂ @ w é@@@

Oneida

“ Air Systems )

Dust Collection Since 1993,




y Shop = Where Our Readers Live

MOST OF MY FRIENDS associate terms
such as “relaxing,” “refreshing”
and “renewing” with a visit to a spa.
Although 1 love being pampered
as much as any girl, I've discovered
that woodworking has the same
rejuvenating effect. The scent of
fresh-cut wood is my aromatherapy!

My 20" x 20’ shop started out 19
vears ago as a second garage in the
backyard of our home in north-
ern Ohio. As my self-taught hobby
has grown, so has my power tool
collection. We complete nearly all
home repair and remodeling jobs
ourselves, thus the initial reason for
acquiring tools. In addition, my hus-
band has given me tools on many
occasions. Instead of flowers on Val-
entine’s Day, for example, | received

Spa Shop

a Wood Wizard—much to my satis-
faction. Flowers fade, tools keep on
giving! Years ago we built a grand-
father clock from a kit. Since then
I've been on my own, except for oc-
casionally needing structural advice
on a project. My husband helps with
assembly and gluing on large proj-
ects and most of the spray finishing.
He’s also the ool assembly, demo,
maintenance and repairman.

The mostimportantaspect of any
workplace is organization. If you're
wondering, the spices in my kitchen
are alphabetized on mrnables by
category—efficiency in the kitchen
gets me to the workshop sooner! All
of my wood is separated by type and
size. Cherry and walnut are my fa-
vorites. Long stock is stored in racks

above the garage door. Incidentally,
I never miss an opportunity to ac-
quire old beds. The head- and foot-
boards are great sources for good,
recyclable hardwood. One person’s
trash is this woodworker’s treasure!

I keep all of my smaller tools
in cabinets or drawers. My favorite
shop cabinet is an old medication
cart that I bought from a hospital
supply store. It has heavy-duty lock-
ing casters and drawers on both the
front and back. Its top can serve as
a work surface or hold a benchtop
tool. I've loaded this cabinet with
supplies and tools—one side for
wood preparation and the other
for finishing.

An electric wall heater makes it
possible to work all winter long. |

22 AmericanWoodwor)
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use my dust collector
and ceiling-mounted
air filtration system to
keep workshop dust
under control. The
aisles of the concrete
floor are covered with
salvaged commercial
carpet samples that can
be easily repositioned
or replaced if necessary. Keeping
the shop “dog-proof” is a priority, as
we foster puppies for a local rescue
center and have two shoploving dogs
of our own.

Fretwork, intarsia and turn-
ing are my favorite woodworking
activities. I've made stair railings,
a baby buggy, map puzzles and
nighistands as well as ornaments,

Tell Us
About Your Shop

boxes, shelves, clocks,
plaques and frames.
Enclosing a claw-foot
bathtub was my most
unusual project and
bandsawn boxes are
my latest endeavor.
As | see it, wood-
working projects of- E-mail you

fer two partitularl_\' americanwoodworker.com
appealing benefits. First, they pro- hgital phot C
vide a genuine sense of accom-
plishment. Second, they allow me
to make huge messes that don't
have to be cleaned up for days.
Now that's refreshing! %

Diane Dauvison
North Olmsted, OH
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Tool Nut Tools QOur Readers Love

Legacy of the WPA

1 BOUGHT THIS OLD 18" BANDSAW for a song from a used machinery dealer
over 30 years ago. “It came from a local high school,” he said. “I heard
that it was purchased by the school back in the 1930s with funds from the
WPA—one of those Depression-era back-to-work programs.”

This bandsaw needed a lot of work. I didn’t recognize the brand,
but I did notice a small brass plate on the back of the upper housing
that read “ERECTED BY M. SUTTON AND P. HOFFERT.” Imagine
that! These two men (and the company they worked for) were so
proud of this machine that they wanted the future to know who
built it. That plate clinched the sale.

The saw’s motor didn’t run, so I placed a 16" pulley on the
rear end of its shaft and added two more motors to the saw. One
isa gﬂud-dmm 3/4 hp, 1725 rpm motor for cutting metal; the
other is a 1-1/2 hp, 3450 rpm motor for cutting wood. This is
an unconventional solution, I know, but it works! I use the saw
almost every day.

Years after I purchased my saw, | found it on a website devoted
to old machinery (www.owwm.com) and discovered that this old
relic was a real gem. It was made by the legendary Oliver Ma-
chinery Co., of Grand Rapids, Michigan—a No. 192. I learned
that Olivers were widely used in vocational programs and
pattern shops, which helps explain why that school bought
this particular machine. The website featured an ad for a No.
192 in a 1926 edition of Industrial Education magazine.

The serial number on my machine confirmed the story I had
heard long ago: The saw was made in 1929, just before the stock
market crash and the dark days of the Depression. When [ use my
vintage saw, [ like to think of those brighter times when it was “erect-
ed,” and hope that somewhere, today, there are more M. Suttons and P.
Hofferts who also take pride in their work. Thanks, guys!

Tony Sporborg

All That Glitters

“SOTHIS IS WHAT THEY USED TO LOOK LIKE. Wow!” That's what
I told all my friends after spending hours completely
disassembling, cleaning and polishing a Porter-Cable
Model 507 Extra Heavy-Duty circular saw, made in
1956. I went to all this extra trouble because I thought
this particular saw was something special. It had what
looked like a gold nameplate (regular 507s have a silver
one). “A presentation saw,” I thought. “Maybe unique!”

I eagerly polished all the aluminum surfaces by
hand—machine buffing would have changed the saw’s
appearance too much. As a last step, I thought I would
gingerly clean the nameplate, too. As I rubbed, the
gold turned to silver. That beautiful yellow was just tar-
nish, or an old finish, or stars in my eyes. I simply have
an average 507, but man, does it sparklc'

Dick Ford
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Turning Wood | by Alan Lacer

————

Turned

oothpick Holder

An introduction to
hollowing end grain.

HERE'S AN ATTRACTIVE LITTLE
PROJECT to learn the ins and
outs of hollowing end grain. Its
thin shaft and delicate details
also present an opportunity to

fine-tune your spindle-turning

skills. And when you're fin-

ished, you'll have a nifty conver-

saton piece for the dining table,

especially if you turn the tooth-
picks, too (just kidding!).

FEBRUARY/MARCH o117  AmericanWoodworker.com 295



Mount the blank in a scroll chuck after
turning a tenon on one end. The tenon's

Establish the bottom of the cup by cutting
in slightly below the line marked earlier.
Support the blank with a cone center.

Prepare the blank

1. Begin by mounting a blank
that’s about 2-1/2" square x 5" long
between centers on the lathe. You
can use virtually any type of wood, as
long as it’s relatively dry and doesn’t
contain any pith.

2. Round the blank into a cylinder
using the roughing gouge.

3. Using either a parting tool or a
skew chisel, turn a short tenon on one
end of the blank so you can mount it
in a scroll chuck (see Sources, page
27). Make sure that the tenon fits
in the scroll chuck without bottom-
ing out (reduce the tenon’s length)
or having to extend the jaws too far
beyond the chuck’s body (reduce the
tenon’s diameter). Also, be certain
that the tenon’s shoulder is slightly
concave. Remove the blank from
between the centers.

4. Install the scroll chuck and
mount the blank (Photo 1).

26 AmericanWoodworker.com

Use a toothpick to set the depth of the
hollow cup. Mark the line all the way
around the blank.

Use a detail/spindle gouge to roughly
shape the outside of the cup, including
the flared rim,

5. True the cylinder if the mount-
ing process has created any variation.
Bring up the tailstock for extra sup-
port during this operation.

A toothpick-friendly shape
6. Determine the cup’s depth
with a toothpick (Photo 2). The cup
shown here will be about 1-1/2" deep,
but feel free to experiment, depend-
ing on how far you want the tooth-
picks to extend above the holder.

7. Mount a Jacobsstyle chuck (see
Sources) in the tailstock and install a
5/8" Forstner bit (see Sources). To
avoid scorching the wood, this bit
should be carbide-tipped or made of
high-speed steel. Use tape to mark
the drilling depth on the bit.

8. Turn on the lathe at slow speed.
Then slowly advance the tailstock to
drill the hole (Photo 3). Go slowly to
avoid overheating the bit or the wood.
Retract the bit often to clear the chips.

FEBRUARY/MARCH 2011

Drill out the cup, using a Forstner bit and

a Jacobs-style chuck. The bit’s taped-on
depth stop matches the line on the blank.

Refine the bowl’s shape and add
decorative elements such as tiny beads
with the gouge and the skew chisel.

9. Use a parting tool to establish the
bottom of the bowl on the outside of
the blank. Cut in about 1/4" away (on
the headstock side) from the depth
line drawn carlier (Photo 4). Reduce
the diameter by no more than one-
third at this point. Support the blank’s
tailstock end with a apered cone cen-
ter (see Sources). The cone fits inside
the hole that's just been drilled.

10. Begin to shape the outside of
the cup (Photo 5). Be very careful
not to reduce the diameter too much
at this point; doing so will make it
much more difficult to hollow the
cup's inside. Start at the upper rim—
I like a flared rim on this type of
holder, but this is an excellent oppor-
tunity to play with a variety of curves,
both concave and convex.

11. Add interest by using a skew
chisel o create one or several small
beads (Photo 6).

12. Back off the cone center.



Hollow the cup with a radiused or round-

nose scraper. Insert the tool without touching
and engage the near side as you draw itout.

Shape the bottom of the cup and its
transition to the stem by working in the
opposite direction.

Then hollow the cup with a 1/2" or
3/4" round-nose or lefiside radiused
scraper (Photo 7). Hold the scraper
flat on the ol rest, with the back
end of its handle slightly elevated. In
order to work with the grain, insert
the tool without engaging the wood
and cut only as you pull the tool out
of the hole. It’s best 1o hollow the cup
in stages. Start with the upper third,
then move to the next third and
finally to the bottom. The final pass
starts at the bottom, moves up along
the side and over the rim.

13. Refine the cup's inside surface
by shear scraping, a finishing process
used prior to sanding that removes
very little wood but results in a finer
surface than the initial shaping. Put a
fine burr on the curved-edge scraper
and tilt the tool in the direction you
want to move (Photo 8). At approxi-
mately a 45° angle you'll notice a
change in the chips being produced—

.

Clean the hollowed surface by shear
scraping. Raise the scraper onto a corner
at 45", Then work the near side, as before.

Embellish the stem with thin diameters
and delicate details,

and improved surface quality.

14. Establish the holder's overall
height by cutting in with the part-
ing tool. Then use the detail /spindle
gouge to begin shaping (Photo 9).

15. Use the same movement—
from large to small diameters—but
from the opposite direction to shape
the bottom of the cup (Photo 10).

16. As toothpicks weigh next to
nothing, push your skills to the limit
by turning the stem very thin and
adding small details (Photo 11).

17. Finish-sand the outside of the
holder to 220 grit.

18. Separate the completed hold-
er from the blank, using the parting
ool or the skew chisel (Photo 12).
The parting tool is easier to use, but
the skew leaves a better surface.

19. Make sure the bottom of the
holder is flat by rubbing it on a piece
of sandpaper adhered to a flat sur-
face. I sand the bottom to the same

FEBRUARY/MARCH 2011

Shape the base and begin to reduce the
stem's diameter with the detail/spindle
gouge. Work from large to small diameters.

Part off the completed holder with 2
parting tool or the skew and a light touch
to grasp the holder as it separates.

grit as the outside surfaces.

20. A wothpick holder doesn’t
need much protection, so you can
use almost any finish. Your top prior-
ity is the way the finish looks, 8

SOURCES

Packard Woodworks, Inc.
www.packardwoodworks.com, (800) 683-8876,
Oneway Talon 4-Jaw Scroll Chuck, #112670,
$232, Threaded Insert for Chuck, #112606,
$24.95; Oneway Live Center #2 MT (includes
cone center), #112622, $120; Jacobs-Style
#2MT Keyless Chuck, #111022, 537.95.

Highland Woodworking
www.highlandwoodworking .com,
(B00Q) 241-6748, Freud 5/8" Carbide-
Tipped Forstner Bit, #472004, $26.99,

Alan Lacer isa woodwmer,
writer and instructor who lives near
River Falls, WI. To see more of Alan’s
work visit www.alanlacer.com
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Moisture Meters

2 Year Warranty
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Diamond Inlay Table

Create striking patterns
with a router.

by Peter Schmitt



Fig.A
Exploded View

FLUSH

Fig.B

Diamond Inlay Layout and Registration Lines
fie—

1" ¥5 FY. SCREW (TYP)

Y= x Vor GROOVE (7YP)

13- .M_‘.%_“- _T
< §2-Y/2" -l !
Cutting List Overall Dimensions: 30° Hx45" Lx 16"W

Part Name Qty. Material ThxWxL

A Leg 4 Mahogany /2" %1172 x 29-1/4" (3)

B Endapron 2 Mahogany 3" x3-34"xT-18"

C Side apron 2 Mahogany 34" x3-3/4" x 40-1/8°

D loosetenon 16  Maple 14" x1"x1"
E  Top 1 MDF(b) A X AL XA

F Sideedging 2 Mahogany 34" x1-3/8" x 45" (¢, d)

6 Sidestinging 2 Culymaple  3/8"x3/8'x45" Watch a video showing how to veneer
H  Endedging 2 Mahogany  3/4"x1-3/8"x16" (¢ d)) a tabletop in a vacuum bag press at

) Endstinging 2 Curymaple  I/8"x38°x16" AmericanWoodworker.com/WebExtras
K Topstinging 4  Culymaple  1/8"x1/8"x48"

L Spline 3 Maple 1/4"x1"x45" (e)

£¥ vt i) ool 1114wt e e — 2 e

i e oo AmercanMoobworker comMebErts
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Build the base

Mill stock for the aprons and
legs (see Fig. A and Cutting List,
at left). Feel free to change the
joinery. I used a mortiser to chop
square mortises and then cut loose
tenons to fit, but dowels, biscuits
or even pocket screws would also
work. Leave the legs (A) as square
blanks until the mortises have been
cut; then taper both inside faces on
each leg. Cut the aprons (B and C)
to final dimensions; then cut the
mortises and drill the pocket holes.
Make the loose tenons (D). Glue
the legs and end aprons. Then glue
the side aprons between the two as-
sembled ends.

Veneer the top
Cut the top (E) to final size, making
sure the dimensions are correct and

Lay out the inlay pattern on the top by marking a centered
diamond and two end-to-end diagonals. Then precisely mark
registration lines on both sides of each diagonal pattern line.

/;
Center the bit on the pattern line. Clamp the template on the first
registration line. Then position the router’s guide bushing against
the template. The bit should automatically bisect the pattern line.

the ends are square. Any variation
will mess up the inlay pattern. MDF
makes the best substrate for veneer-
ing, but hardwood-veneer plywood
and solid wood can also be used.

I use traditional methods to lay
up veneer (see how to lay up a ve-
neered table top the traditional way
at  AmericanWoodworker.com /We-
bExtras). But instead of using cauls
and clamps to glue the veneer to the
substrate, | use a vacuum bag press.
Here's how to do it

Cut a piece of 3/4" MDF slightly
larger than the top to use as a pres-
sure board inside the press. Cover
this piece with rosin paper 1o keep
the veneered top from sticking to it.

Use a small paint roller to apply
even coats of yellow glue on both
the top substrate and the venecer
Position the veneer on the substrate,

FEBRUARY/MARCH 2011
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Rout a groove from end to end. Then move the router to the
other side of the template and rout a second, shorter groove,
You'll have to reposition the end clamp before routing.

using centering marks for reference,
and tape it in position. Then place
the top veneered-face down on the
rosin paper<covered pressure board
inside the bag. Close the bag, start
the pump and maintain the vacuum
pressure until the glue has dried.

Remove the substrate from the
press and then remove any rosin
paper that has adhered to the ve-
neer—dampening the paper soft-
ens the glue and makes it easy to
remove. (Note: sand the surface as
little as possible 10 maintain the ve-
neer's thickness.) Trim the veneer
flush with the substrate on all four
sides.

Stabilize the top by applying ve-
neer to the bottom side, following
the same procedure. The veneer
used for this side doesn’t have to be
pretty, because it won't show.
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a third groove.

Cut lengths of inlay stringing on the tablesaw.

Lay out the inlay pattern
The veneered top's inlay pattern
consists of diagonals running from
corner to corner and a diamond
created by connecting the center-
points on each side (Fig. B). The
border is created by inlaid edging
pieces (F-]) that surround the top.

Laying out the inlay pattern re-
quires accurate measurements and
precisely drawn lines. Mark the di-
agonals and the diamond on the ve-
neered top. Then draw registration
lines on both sides of each diagonal
pattern line, spaced exactly 3/16"
away (Photo 1).

Install the stringing

Use a plunge router equipped with
a 1/2" o.d. guide bushing and a
1/8" down-cut spiral bit to rout the
grooves for the inlay (six 1/8" wide

32 AmericanWoodworker.com

Move the template to the opposite side of the pattem line,
align it with the second registration line and clamp it. Then rout

6 &

Glue in the first three pieces of stringing. Scrape them flush after
the glue has dried. Then rout the three grooves that run in the
opposite direction and install the last three pieces of stringing.

x 3/32" deep grooves altogether,
three in each direction). Use a
48" long template made of 3/4"
plywood or MDF and cut exactly
6-1/16" wide to guide the router.
(Note: Using a different size guide
bushing changes two things: the
spacing of the registration lines and
the width of the template.)

Clamp the template on the first
registration line and check the bit’s
location at both ends of the top to
make sure the template is prop-
erly located (Photo 2). In fact, you
must make sure the bit bisects the
pattern line before you rout each
groove—and reposition the tem-
plate, if necessary.

Rout the first two grooves from

the same setup, using both sides of

the template (Photo 3). If everything
is correctly sized, you won't have to

FEBRUARY/MARCH 2011

reposition the template. To rout the
third groove, move the template to
the second registration line (Photo
4). Again, make sure the bit is prop-
erly centered on the pattern line be-
fore you rout.

Cut the 1/8" square inlay string-
ing (K) on the tablesaw, using a 48"
long piece of maple (Photo 5). Set
the fence 1/8" from the blade and
make four passes with the board on
edge. Then reset the fence and make
four more passes to cut four 48"
lengths of stringing.

Install the first three pieces of
stringing (Photo 6). Apply a thin
bead of glue to the bottom of each
groove. Press in the stringing and
tape each piece to hold it in place. Af-
ter the glue has dried, flush the string-
ing with the surface, using either a
card scraper or a sanding block with



1

8 | A

Install the edging, using splines to level the pieces with the

surface of the veneered top.

80 grit paper. Then follow the same
procedure to rout the three grooves
that run in the opposite direction and
install the stringing in them.

Attach the edging
Cut three 3/4" x 1-3/8" x 46" blanks
of mahogany for the edging (one
blank for each side and one for
the two ends), along with three 45"
lengths of 3/8" square maple string-
ing. Cut or rout a 3/8" x 3/8" rab-
bet in the top face of each mahoga-
ny blank. Then glue in the stringing
(Photo 7). After the glue has dried,
rip the edging blanks to their final
1-1/4" width—position each blank
so the cut cleans the joint on the in-
side edge. Then scrape or sand the
top inlaid surfaces flush.

Install a slotcutting bit in the
router table and rout grooves in

& | :
Create the decorative edging by gluing a large piece of
stringing into a rabbet cut on the inside edge.

polyurethane.

the edging blanks and the top for
the spline. Orient the pieces top-
face down for routing and install a
featherboard on the fence to keep
the pieces firmly pressed against
the table. Mill lengths of spline (L)
to mount the edging. The spline
should fit the grooves without bind-
ing or wobbling.

Mark the edging blanks and cut
and fit the miters. Then glue on the

edging pieces (Photo 8).

Apply a finish

Level the joints between the edging
and the top with a card scraper or a
sanding block. Then finish-sand the
top and base to 320 grit. Apply a fin-
ish (Photo 9). I start by wiping on
several coats of tung oil. Then, for
added durability, I wipe on several
coats of polyurethane. %
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Apply a finish. | prefer to wipe on tung oil, followed by

Peter Schmitt vained

at the Thomas Chippendale
School of Fuirniture in Scotland
and now runs Schmitt Custom
Furniture in Minneapolis, MN.
See Peter's work at
www.schmiticustomfurniture.com

AmericanWoodworker.com 33



Clockkit.com

.-=h= Clock Kits & Clock
= == Making Supplies Sussex

Mantle Clock
Motors « Chimes Only $18.25

B Insert Clocks - Dials

1-800-653-1930

PROVEN
AT SEA.

N

EPIM Nfs )

For a deep, lustrous, long lasting
finish on furniture, doors, and
woodwork of all kinds. Try a can.

v EPIFANES <%
\\\V\\\“\\ 1-800-269-0961 » www. epddne'; com

Dealer inquiries welcome.

YAmazingjlittieIMagnetsiEndlessiRossibilities!

==For A Limited Time

SAVE 60%
only!
$71%5.98

Reg $39.99

100-c

Rare Earth Magnet
Value Pack

Item # K10369

Special Value Pack Includes:
45 ea. 1/4" Magnet # 10369
30 ea. 3/8" Magnet 10370
25 ea. 1/2" Magnet # 10371

~ WIN A LAGUNA
PLATINUM TABLESAW!

™ $1,995.00 value

Heavy duty dovetail trunnion system
Premium grade cast iron table top
3 hp TEFC motor with magnetic switch

ENTER at

AmericanWoodworker.com/contest

Contest ends March 31, 2011

THRIVING ON INNOVATION

NA TOOLS

|L{ﬂ 1‘

e For A Limited Time

Oniy!
$29. 98

Rey $59.99

50rc

Rare Earth Magnet
Value Pack

ltem # K10372

Special Value Pack Includes: .
25 ea. 3/4” Magnet # 10372 v

25 ea. 1" Magnet # 10373

3uner Holding Power!

On Orders Over $75

flower 48 States)

FREE

CATALDG
Offer Valid for 90 Days.

Add Pewer & Versatility With
Our Optional Cups & Washers

SINCE 1972
OHIO'S LARGEST TOOL STORE!

800-345-2396
hartvilletool.com
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essica’s Jewell

‘ :

Display all your skills building an exquisite project.
by Martin Greshoff

BUILDING A SMALL BOX can challenge your skills
just as much as making a huge cabinet. This
box, made from maple, cherry and ebony, will
take your craftsmanship to a new level. You'll

learn an advanced dovetiling technique,

make your own inlay, and embellish a piece
with crossbanding and stringing.

That’s a lot of work to invest in a small
project, but I feel that a jewelry box should
be just as elegant as its contents. | made this
box as a present for my daughter, Jessica, on
her 21st birthday. As a family heirloom, it will
probably outlast the cabinets I've made!
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Fig.A
Exploded View

Fig.B
Tray Dovetails

Fig.C
Lid and
Base Dovetails

Leam how to make precise dovetails by hand at
[' AmericanWoodworker.com/WebExtras

;ig’ D
Tray Cross Section

Y | WAt
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Notes on construction
I use an old trick: First, I glue up
a hollow box, with sides, ends, top
and bottom. Then I cut all the way
around the box, creating a lid that's
separate from the base. Following
this technique, the figure of the lid
automatically matches the figure of
the base, and the lid and base are
exactly the same length and width.
The sides, ends, top and bottom
of this box are all made from solid
wood. The top and the bottom are
glued all the way around the lid and
base. 1 live in the UK., where wood'’s
moisture content doesn’t change
much from season to season, so this
method of construction is accept-
able. However, if you live in a place
where indoor humidity swings
widely from summer to winter, solid

While there are many ways

lo join a box,
[ believe dovetails are
the best choice.
They’ll never come apant.

wood may be a risky choice. The top
and bottom could crack if they are
sufficiently restrained by the glue
from expanding and contracting.
Consider making these parts from
plywood instead. You could make
your own, using a subtly figured
maple veneer, if you wish,

This box is embellished with ebo-
ny stringing and 1/16" thick cherry
crosshanding, edging and inlay
(Fig. A). I purchased the stringing

(see Sources, page 42) and cut all of

the 1/16" thick cherry pieces from
solid wood. Alternatively, you could
buy 1/16" thick cherry veneer (see
Sources).

I made this box with an unusual
kind of joint: double lap dovetails.
While there are many ways to join a
box, I believe dovetails are the best
choice; they'll never come apart.
However, through or half-blind
dovetails wouldn't be appropriate

Remove the
waste around
the pins. Use a
router first, then
use a chisel to
clean up the
end grain and
cormners.

Cut a rabbet on
each side piece.
Stand the end
plece on top of
the side piece
and mark around
the pins,
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for this design. Over time, they'd

. show under the crossbanding cov-
mmt:e ering the box's corners (see The
way around to fit Telegraphing Effect, below). Dou-
inside the box. ble lap dovetails avoid this problem.
Use a flush-trim Double lap dovetails require skill
bit to remove the to make by hand. If you haven't had
overhanging lips much experience cutting dovetails,
of these pieces. I recommend that you master half-

blind dovetails first. They're easier
to make than double lap dovetails,
but both use similar techniques.
It's possible to make double laps
with a router and a dovetail jig, pro-
viding the jig can handle thin mate-

Glue cherry rial. Basically, vou'd make the sides

gossbcndlng of the box from 3/8" thick pieces
ko 8 shallow.. and the sides from 1/2" thick piec-
rabbet routed into e ya _ e .
the top. Start with es. You'd rout s[.lll(l.l'lltl h_.ll!-l:hnrl
the comers, using joints, then gll_u- 1/8" thick faces
tape to hold the onto the side pieces.

pieces in place, As a completely different alter-
then fill the spaces native, you could miter the box’s
in between. corners and reinforce the joints

with cross-grain spline. If you were
to make the box from plywood, this

would be the best joint to use.

The Telegraphing Effect

'YEARS AGO, DOVETAILS WERE COMMONLY USED (0 join high-end
furniture. It's easy to spot them on the veneered jewelry box
at right, isn't it? Over the years, the sides of the box have
shrunk in thickness, but not in length. This results in dove-
tails that are slightly proud of the surface. Their protruding
end grain has deformed the veneer on top.

Old-timers had a word for this: telegraphing. In this
case, telegraphing doesn't refer to Morse code sent along a
wire. It means “sending a message unwittingly,” like raising
your eyebrows when you're dealt four aces. Only here, you
haven't hit the jackpot.

You can find many examples of telegraphing on antique
veneered pieces of furniture. Most of these pieces were
made using air<dried wood which has since contracted in
width and thickness in modern, centrally heated homes, Just
about any flaw in the substrate (the wood under the veneer)
might show through. Knots, checks, uneven gluelines—all
of these eventually come to the surface, so to speak, even
though the veneers used were often quite thick.

Does telegraphing rule out the use of dovetails under
a veneer? No, you just have to make a modified half-blind
joint: the double lap dovetail (used on the jewelry box in this
article), or a secret mitered dovetail (which is even trickier
to make). When these joints are glued, neither the pins nor
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Cut the dovetails

Begin by milling the sides (A) and
ends (B). Lay out the pins on the
end pieces (Fig. C), then saw and
chop the joints (Photo 1). This pro-
cedure is just like making a half-
blind drawer joint, only here you're
making the drawer front first. I use
a router, equipped with a fence,
to remove most of the waste, then
remove the remaining waste with a
chisel (Photo 2).

Lay out the dovetails on the side
pieces. First, scribe gauge lines 1/2"
in from the end on the pieces’ inside
faces. Next, use a router table to cut
5/8" x 1/8" rabbets on the ends.
Stand each side piece on the gauge

See 75 how-to photos on making this box,
plus detailed instructions, at
AmericanWoodworker.com/WebExtras

line of the corresponding end piece
and trace around the pins (Photo 3).
Saw and chop out the waste (Photo 4).

Before gluing, apply finish to the
inside faces of the ends and sides—
just on the upper half, above the lin-
ing (E & F), plus a 1/4" wide strip
at the bottom. Finishing these areas
will make it easier for you to remove
dried glue after the box is assembled.

Glue the box

Glue the sides and ends. Plane or
sand the outside corners flush. Mill
the top (C) and bottom (D)—I
glue them up from two book-
matched pieces. Cut the top and
bottom 1/8" oversize in length and
width, then rout rabbets all the way
around both pieces. Glue the top
and bottom to the box (Photo 5).
Use a router and a flush-trim bit
to remove the 1/16" overhang all
the way around the top and bottom.
When you're done, all the edges of
the box should be perfectly even.

Cut a small
rabbet all the
way around the
edges of the lid.
Glue 1/8" square
strips of ebony
stringing into
the rabbets.

Scrape the
stringing so it’s
flush with the
surface,

Rout a small
groove on

the inside
edge of the
crossbanding.
Use afenceto
guide the router.

Glue 1/16"
square ebony
stringing into the
groove. Press in
the stringing with
a hammer—it
doesn’t need to
be clamped.

FEBRUARY/MARCH 2011
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12 Glue 1/16" thick

cherry edging to
the top edges of
the base and the
bottom edges of
the lid. Trim the
edging with a
low-angle block
plane.

Add the cross banding
Cut the crossbanding (G) from
solid wood or use veneer. Rout a
shallow rabbet all the way around
the top and glue the crossbanding
in place (Photo 6). Use clamps and
blocks—tape alone isn't adequate.

Plane, scrape or sand the cross
banding so it’s flush with the top.
Remove any overhang with a block
plane or a router and a flush-trim
bit. Repeat the same process all the
way around the sides and ends of
the box.

Add the stringing

Make or purchase the stringing
(L. & M). Rout a slightly undersize
1/8" x 1/8" rabbet along all the
edges of the box (Photo 7). Cut
the 1/8" stringing to length using

I use an old trick:
After gluing the box,
I saw all the way

around it,
separating the lid
from the base.

a chisel, mitering the ends. Glue
and tape each piece in place, then
scrape or sand the stringing so it’s
flush with the surface (Photo 8).

Rout grooves for the 1/16" inner
stringing (Photo 9). Miter the ends
of the stringing and glue each piece
in place (Photo 10). Scrape or sand
the stringing so it’s flush.

Cut off the lid

Saw all the way around the box
using a thin-kerf crosscut blade
(Photo 11). Plane or sand all of the
sawn edges.

Using solid wood or veneer,
make the edging (H & ]) about
1/32" extra-wide. Cut the pieces
to length, mitering the ends, They
should be flush with the inside of
the lid and base, and overhang on
the outside. Glue them in place.
Sand the inside edges and trim the
outside edges (Photo 12).



Continue the 1/16" string-
ing around the corners of the lid
and base (Photo 13). Score these
grooves with a marking knife first,
then remove the waste with a 1/16"
chisel. Add a small ebony square
on each outside corner, so the
1/8" stringing appears to run right
through the corner.

Make the star inlay

Use a compass to draw a paper pat-
tern for the star segments (Figs. E
& F). Cut 8 small pieces of inlay
material (K), trace the pattern on
each piece, and cut the segments
(Photo 14). Draw centerlines on
the lid. Tape the segments togeth-
er and place the assembly on the
lid, aligning it with the centerlines
(Photo 15). Score lines around the
star.

Rout a recess for the inlay, free-
hand. Clean up the edges and cor-
ners with a chisel and a knife (Photo
16). Glue the inlay in the recess.
Rout grooves for the ebony string-
ing that border the star segments

Fig. F

Star Inlay .l'-;.'E'.-'."':

COMPASS

Tape the pieces

position the
pattern on top
of the lid. Score
lines around the

Make a recess
for the inlay.
Begin by using a
router, freehand.
Straighten the
edges of the
recess using a
chisel, then use
a knife to clean
out the tips. Glue
the inlay in the
recess.

Routa 1/6"
groove all the
way around the
pattern. Use a
straight board,
clamped to the
lid, to guide the
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Cutting List

Section

Box

Side

End

Top

Bottom

Side lining
End lining
Crossbanding
Long edging
Short edging

T~ =T MmO Mo e

wea o e =

Notes:
a) Make from 2 bookmatched

N = e ha N

- .

A el .

Part Name Qty. Material

FRERE FEIRIIERELIS

These joints are

a thin-bladed
knife or scalpel.

Add felt lining
inside each
section of the
tray.

Ovesall Dimensions: 5-1/2"H x 14"W x 8.5/8°D

ThxWxL

12" x 538" x 14
V2" x5-3/8" x8-5/8"
14" B-5/8"x 14" (a)
14" xB-5/8"x 14" (a)
14" x4 x 13"

14" x4"x7-5/8
116" thick (b)

Me" x 12" x4
116" x 1/2'x8-5/8"
116" x1"x3"

B x 18 x13
116" x1/16" x 26’

14" x 2" x 12-34°

VA" %2 x7-3/8°

B x 718" x 12-1/2°
VA" x2-3/8"x 12-5/8"
V& x 1-NN16"x3-1/2°

pieces.
ummnwwmmmmcmm Make enough for about

16 feet in total
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Dovetail the tray.

very small and are
best laid out using

(Photos 17 & 18). Glue the string-
ing, then scrape and sand it flush.

Tray and hinges

Make pieces for the lining (E & F).
(The purpose of the lining is to cre-
ate a tight seal all the way around
the box when it’s closed.) Cut rab-
bets in the pieces (1o support the
tray), miter their ends, and glue
them inside the base.

Build the tray (N through S).
Dovetail the corners (Photo 19 and
Fig. B) and chop shallow mortises
for the dividers. Shape the top of
the center divider (Fig. D) and glue
the tray together. Add felt lining in
each comparument (Photo 20). I
glue felt fabric to pre-cut pieces of
cardboard, but you could also use
adhesive-backed felt, available at
craft stores.

Install the hinges. I use quad-
rant hinges (see Sources), which
incorporate a stay to hold the lid
in an open position. These hinges
require some careful mortising, but
they're quite elegant—in keeping
with the rest of the box. s«8

Martin

Greshoff,

a graduate of
Rycotewood
College. designs
and builds
custom furni-
ture in Mitcham, South London.
You can see more of his work

at www.martingreshoff.co.uk

SOURCES

Inlay Banding, www.inlaybanding.com, (704)
221-2147, 1/8" x 1/8" x 36" Ebony stringing,
$6.40 ea. 1/16" Ebony stringing, $1.10/ft.

Constantines, www.constantines
com, (800) 443-9667, 1/16" thick
cherry veneer, #16CH, $2.25/ sq. ft.

Rockler. www.rockler.com, (800)
279-4441, Brusso Solid Brass Quad-
rant Hinges, #11099, 546/pr.
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| DuraGrit Carbide Blocks and Discs
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EASY-TO-USE ROUTER
JIGS & TEMPLATES

MAKE ROUTING FUN AGAIN
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MILESCRAFT.COM
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Perfect signs
every time | WEL!
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Rout any font
or line drawing
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MOLDS

a 4-in-1
MOLDING FACTORY!

Now, turn a $5.00 rough board into $75.00 worth of high-dollar
; molding in just minutes. Make over 500 standard pattems, curved molding,
tongue & groove, picture frame stock, any custom design. QUICKLY CONVERTS
from Molder/Planer to Drum Sander or powerfeed Multi-Blade Ripsaw.
Made in U.S.A. 5-Year Warranty. Choose from 12", 18" or 25" models.
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| MOLDING!
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Woodmaster Tools, Inc. Dept. PX44 1431 N, Topping Ave., Kansas City, MO 64120 www.woodmastertools.com
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NEW 3-Side Molding System tumns your Woodmaster into a
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Benchtop CNC Routers

4 1all shop by Randy Johnson
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PHOTOGRAPHY: JASON ZENTNER UNLESS NOTED

THE BUZZ IS GROWING around
computer numerically controlled
(CNC)routers—particularly around
benchtop CNCs for the small and
home shop. Why? 1 believe there
are four reasons.

First, an increasing number of
small shop and home shop wood-
workers are discovering the cre-
ative possibilities these machines
offer.

Second is the cost, which rang-
es from about $2000 o $6000. A
benchtop CNC is still a major pur-
chase when compared to most oth-
er pieces of small shop woodwork-
ing equipment, but the versatility
of these machines is convincing
many woodworkers that they're
worth the price.

The third reason is size. Like
other benchtop tools, you can
store a CNC in a corner of your
basement or garage. They easily
fit on top of a mobile shop cart.

Finally, is the general intrigue |
believe most of us have with tech-
nology. Benchtop CNCs are pretty
approachable even for the average
non-techy woodworker.

Smaller is catching on
Early industrial CNCs could easily
cost $250,000. In the late '90s Shop-
Bot targeted the small shop mar-
ket with machines under $10,000.
Their smallest machine at the time
was a 4'x4'.

In 2006 CarveWright pushed
the size and price bar even lower
with the introduction of their CNC
carving machine. Priced at under
$2000, it was designed specifically
for the hobbyist market; it cer
tainly caught the attention of many
woodworkers. CarveWright reports
having sold over 20,000 of these
machines worldwide.

In 2009 the Rockler Shark CNC
hit the market. Its traditional gan-
try design and benchtop size caught
my attention, so I got one for our
shop and started working with it. At
the TWF tool show in Atlanta this
past August, I discovered that sever-
al other companies were also intro-
ducing benchtop CNC routers. so |
secured a Shopbot benchtop CNC
router and a new version of the
CarveWright CNC router for our
shop. General International and
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CAMaster were also introducing
benchtop machines but they were
not available in time for this article,

The big questions

From discussions with other woodo-
workers, I find the questions about
benchtop CNCs boil down to three
things: size, precision and useful-
ness. Although limited by their
small sizes, the benchtops I tested
did a good to excellent job of carv-
ing and small parts cutting. I believe
that most woodworkers would find
one useful in their shop.

CNC routing is a big topic, so
in this article I've presented only
the highlights of my research and
a sampling of my test carvings,
There's a lot I don't cover, such as
CNC design software use, 3D carv-
ing, bit choices, tool path strate-
gies, and ways to hold your work in
place. But stay tuned, because next
issue we're starting a new depart-
ment on CNC routing that will fur-
ther explore ways to use CNCs in a
small shop.




arveerght Versiqr

The hardware

The most significant things about
the CarveWright Version C are its
ease of operation and oops-proof

approach to CNC routing. TI've
carved several dozen designs on
the machine and haven't had a
single “crash.” That is to say, all the
designs turned out as planned with-
out the bit ever cutting at the wrong
place or depth. I can’t say this about
my work on the other machines.

NASA engineers invented the
CarveWright and loaded it with tech-
nology. It has several sensors that
work in tandem with the software
to automatically measure a board’s
width, length and thickness. It even
prompts you when to change the bit
and then automatically measures
the bit's projection to ensure the
correct cutting depth. It knows if
your board is the wrong size for your
design and will offer you the option
to scale your design or to insert a
new board.

This high-tech, oops-proof design
comes at a price though. The sen-
sors and mechanical parts that make
the automatic operation possible

46 AmericanWoodworker.com

require regular cleaning and lubrica-
tion. Maintenance requirements are
spelled out in the owner’s manual
and the machine operated smoothly
(without warning messages) as long
as | performed the necessary main-
tenance before each carving. This is
more maintenance than most other
kinds of woodworking machines
require.

The CarveWright lives up to its
name—its overall carving ability is
very good. Unlike gantrystyle CNC
machines, the CarveWright feeds
the board through the machine,
similar to the way a surface planer
feeds a board. The spindle carriage,
which holds the router bit, oper-
ates like an ink jet printer, zipping
back and forth as the board feeds
through. The machine will accom-
modate boards up to 5" thick, 14"
wide, 144" long and up to 20 pounds,
but I found the machine had trouble
feeding %" thick by 14" wide boards

that were much over 8' long. Narrow-

er boards that were longer worked
fine, but needed to be well support-
ed at both ends while carving.
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High-tech, easy-to-use push
button operation makes

it almost goof-proof.

The CarveWright Version C has
several upgrades from the previous
model, including a quieter spindle,
simple-to-loosen chuck, modified
board tracking system and reinforced
frame design. Optional upgrades
include heavy-duty rubber table
traction belts (which replace
sandpaper traction belts) and several
new software options. CarveWright's
simple push-button operation and
high-tech engineering make it very
easy to use.

Price: $1599 (basic model)

SOURCE:
www.CarveWright.com

The software

CarveWright comes with its own
preparatory design software that
is easy to learn and well suited for
relief carving, sign making and
small-pdrts cutting. Optional soft-
ware is available that allows you
to import your own designs from
other programs, including both 2D
and 3D shapes. CarveWright also
maintains a pattern store with 100s
of carving designs for sale, ranging
from about $5-820. The large selec-
tion includes everything from shell
carvings to rosettes, to animals and
automobiles.

Pros: Compact size, near goof-
proof user interface, operates
independent of your computer,
can carve long boards, uses both
1/4" and 1/2" diameter bits.

Cons: Tendency to stall unless

cleaned and lubricated.
Light duty—not intended for
commercial use.



The CarveWright spindle consists
of a carriage with bearings that run
on parallel round guides. The router
bit is held in a chuck that is driven by
a flexible shaft. Changing the router
bit simply requires loosening an allen
screw. The chuck accepts steel-shank
bits from 1/8"-1/2" diameter. The Z-axis
touch plate autoratically measures
the projection of the bit to ensure
correct cutting depth.

Carving designs are
loaded onto a memory
card at your computer,

The memory card is then
inserted into the machine, 3 == Memory card
allowing you to keep your »
To see a video of the CarveWright computer out of your shop & ,
in action and maintenance tips, visit and away from the dust. Once the card is inserted, it’s all push-button
AmericanWoodworker.com/CNC operation, as the machines steps you through several prompts to make sure
the board, design and bit are correctly set up. Only then will it start carving.

CarveWright Project Gallery

RTLOTY L

Armoire doors and panels made by Serge Caron, Quebec, Four and five string hollow body violins made by Brandon

Canada. Carved using the CarveWright, MacDougall, Ojai, California. Carved on the CarveWright.
More pictures and information at www.lahucheapin.com. More pictures and information at www.liquidguitars.com.
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The hardware
The two most common concerns |
hear from non-Shark owners per-
tain to the Shark's plastic frame
and its use of a Bosch Colt router,
Neither of these created major per-
formance issues as long as | didn’t
push the feed rate or depth-of-<cut
too hard. The Shark CNC Pro Plus
has a top cutting rate of 200" per
minute, but I usually use a feed rate
of around 100" per minute to main-
tain the quality of cut and avoid
taxing the router. As a compari-
son, full size small shop CNCs can
cut at speeds of 400-600 inches per
minute, depending on the bit and
material. The Shark is not intended
to compete with a full-size machine,
s0 some patience is required. | also
found that turning down the speed
of the Colt router one or two steps
tended to produce shavings rather
than dust and reduced the sound
level—both good things. It also
keeps both the router and the bit
cooler, which should extend the life
of both,

The 25" x 25" cutting area of the
Shark Pro Plus table is not big
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enough to cut a cabinet side or
long chair leg on, but it does have
the largest cutting area of the three
machines. Plus, | found that with
some creative jigging, | could suc-
cessfully cut some long parts in two
or three steps. It's not ideal, but it
can be made to work.

Since the Shark doesn't have
proximity switches, you must make
sure your cutting pattern is set up
within the cutting area of the table.
Failure to do so can cause the gan-
try or router carriage to run into
the frame and lose track of its loca-
tion, spoiling your design. Doing so
is called a “crash.” Crashing is part
of the learning curve; every CNC
operator will experience a crash at
some point. In fact, I have a nice
collection of “crashed” boards.

I started out on the original
Shark CNC Pro. It had an MDF
table, which 1 found hard to keep
flat. The 3/4" thick T=slot alumi-
num table on the new Pro Plus
version is an excellent upgrade,
offering both stability and ease
of clamping.
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Simple design with
user-friendly interface
makes the Shark easy to

learn and operate.

The Shark CNC Pro Plus was
introduced the summer of 2010

with several enhancements over the
previous version. Most importantly, a
new T-slot aluminum table replaces
the original MDF table, and the

maximum cutting height capacity
has been increased from 3" to 4",

The operating software has also

been improved, providing smoother
operation when the machine changes
cutting directions.

Price: $3799 (router extra)

SOURCE:
www.rockler.com

The software

The Pro Plus comes standard with
V-Carve Pro and 3D Carve from Vec-
tric. V-Carve Pro is primarily made
for sign design, but it also works well
for designing flat parts of almost any
shape. It's easier to use than many
CAD programs.

The “control” software that links
your computer with the Shark is basic
but easy to learn. Once you start run-
ning your design on the Shark, you
can disconnect your computer from
the machine—a handy feature made
possible by an onboard memory card
in the Shark’s electronics.

Pros: 4" x 25" x 25" cutting
area, Tslot table, simple control-
ler, computer can be discon-
nected after program starts,
flexible plastic frame springs
back to position if bent.

Cons: Router carriage flexes if
pushed too hard, limited to bits
with 1/4" shanks. W, Y, Z posi-
tions must be set manually by
eye, lack of proximity switches.




The Shark’s frame is made of bolted together high-density
plastic with aluminum corner reinforcements on the gantry.
Round linear bearing on stainless steel rods guide the gantry’s
movements.

To see the Shark in action, visit
AmericanWoodworker.com/CNC
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The Shark’s control software is basic, but easy to learn. It gives
you manual control over the X,Y,Z position of the router and is

used to set the bit’s starting position. The “Load G-Code” command
loads your design. “Run from SD Card" runs your design. Clicking on
the E-STOP button will immediately stop the machine if you notice
something going wrong with the cut.

Shark CNC Project Gallery

Spalted end grain mahogany
turned lidded box by Ed
McDonnell, Parkland, Florida.
Carved using the Shark CNC.
The dragon is a VectorArt 3D
model. The rest of the design
was created with Aspire CNC
design software (by Vectric).
7-1/4" diameter.

Bits used were:

.25" ballnose,

625" tapered ballnose,

30° engraving v-bit.
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The hardware
The welded aluminum frame, the
industrial grade THK linear bear-
| ings and steel guide rails were some
of the first things I noticed on the
Desktop. After some use I also dis-
covered that the 1-1/2"thick T-slot
table is very stiff and showed no
signs of flexing, even under heavy
clamping. Cutting capacity is 3"
(with 1" bit extension) x 24" x 18",
The cutting height capacity is some-
what of limit when using longer
bits. Some of which need to extend
almost 2",
One of the most convenient and
i useful features of the Desktop is its
| ability to automatically set the Z axis
height of your router bit. It also has
proximity switches, which are used
| to accurately set the X and Y axes
locations. The machine rememhers
these settings even after it's been
turned off. This makes it easy to
repeat a setup from a previous day.
The Desktop that I used includ-
ed an .8 HP industrial spindle. It’s
a $1595 upgrade with three huge
benefits. The first is that the arbor
operates with virtually zero run-
out. A typical router can have arbor
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run-out of as much as .005". This

amount is not a problem for some
operations, but can be for others.
The second benefit of a spindle
is that it can run 1000s of hours
before it needs to be rebuilt. A typi-
cal router may need to have its bear-
ings replaced after only 100 hours
of operation.

The third benefit of a spindle is
that its sound level is considerably
lower than a handheld router’s.
The spindle on the Desktop has an
arbor-driven (high speed) cooling
fan that makes it louder than larger
industrial spindles, which use inde-
pendent lower speed fans. Industri-
al spindles operate with only a soft
hum until the bit contacts the wood.
Since CNCs can run for many hours
at a time, the lower sound level is a
valuable benefit.

The combination of the Desk-
top’s robust frame and spindle
allowed me to run the machine
near its maximum cutting rate of
230" per minute and still get good
results. The Shopbot Desktop is
even capable of accurately machin-
ing aluminum.
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A robustly bualt
small scale machine with
full size features that
delivers precise results.

ShopBot has built CNC routers since
1996 and has always tried to keep

their machines affordable for small

shop woodworkers. With their new
Shopbot Desktop model, price was still
important—but not the top goal. Rather
they pursued a machine design that
would be highly accurate, robustly built,
and could accommodate an industrial-
grade spindle.

Price: $4995 (without router or spindle)
$6590 (with spindle as shown)

SOURCE:
www.shopbot.com

The software

Operating the Shopbot desktop is
similar to operating a fullsize CNC
machine, because it has mainly
the same features. The ShopBot
Desktop comes with both full and
basic versions of their control soft-
ware. The full version gives you
lots of options for controlling the
machine but takes a while to learn.
So it makes sense to start with the
basic version and graduate to the
full version when vou're ready. The
Desktop comes with PartWorks
CNC design software (by Vectric),
which is similar to V-Carve Pro, also
by Vectric.

Pros: Aluminum frame, proxim-
ity switches, Z-axis zeroing func-
tion, 1-1/2" thick Tslot aluminum
table, available with an industrial
spindle, accepts 1/4" and 1/2"
diameter bits, dust/safety shroud.

Cons: Computer must be
connected during operation
and cannot be used to run other
programs (including PartWorks)
while running the Desktop.
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The ShopBot Desktop welded
aluminum and machined frame and
gantry come fully assembled. THK
linear bearings run on frame-mounted

steel rails and precisely guide the
router’'s movements.

Zeroing out the height of a router bit
on the Desktop is done the same way
as on industrial machines by using an
aluminum touch plate and a software

command. The machine senses the

plate and automatically records the

bit’s height relative to your work. It's an
extremely useful and convenient feature.

The Desktop ships with Shopbot's full
version controller (left) as well as a basic
version. The full version takes a while to
learn, but provides dozens of additional
commands for controlling the actions and
movements of the Desktop. Several of
these advanced features are useful even to
the beginner.

Watch the Desktop in action at

Highly detailed relief carving created with the ShopBot Desktop.
Made by the ShopBot staff. 9" x 16"

Dovetailed plywood coin bank machined on the
Desktop. Made by the ShopBot staff. This box is an
example of how CNCs allow and encourage you to
explore construction techniques that can be difficult to
accomplish with traditional tools, 7-1/2" x 3"
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Relief Carving

A major part of my early training
in furniture building involved 4ra-
ditional Chippendale and Queen
Anne style carving. [I've always
wondered how well a CNC would
do with a finely detailed carv-
ing design. The design at right is
neither Chippendale nor Queen
Anne, but rather a test design that 1
created with Aspire software. Aspire
is what's referred to as a 2.5D mod-
eling program. It's capable of cre-
ating high-relief designs that are
one-sided with no undercuts. I was
able to run the design on all three
machines. As you can see in the
photos below, they all performed
extremely well. The quality of the
machined surface was so smooth
that it took only about three min-
utes to sand off tiny mill marks and
fuzzy grain before staining and var-
nishing.

The key to such a detailed carv-
ing is a 1/16" ball-nose bit. The
fine tip cuts the details while the
tapered shaft adds strength and
reduces flexing that can cause chat-
ter and breakage. It took about two
hours to carve this 4" x 4"design.

Relief carving with the CarveWright is
done with a proprietary 1/16" tapered
ballnose bit (right) Relief carvings on the
Shark and Shopbot are first roughed out
with a 1/4" ballnose bit and then detailed
with a fine ballnose bit such as the 1/16"
Onsrud bit on the left.

The CarveWright excels at relief carving The Shark Pro Plus performed The Shopbot Desktop delivered
and its results are almost indistinguishable  exceptionally well at carving this 2-1/2D excellent surface quality on this test relief-
from those of the other machines. relief, carving.
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Chip Carving

I designed this Chip Carving with
V-Carve Pro, which can be used 1o
apply incised v-carving to almost
any shape. CarveWright's Center-
line lettering software only works
on letters, so I didn’t create a chip
carving with their machine.

When viewed at arm’s length,
both the Shark and the Shopbot
chip carving designs look good.
Close examination does, however,
reveal a difference. The Shopbot's
chatter-free carving can most like-
ly be autributed to the Shopbot's
industrial spindle and rigid frame.
The small chatter marks on the
Shark’s chip carving are probably
a result of router shaft run-out, or
slight flexing of the Shark’s plastic
frame—or a combination of both.

The Shark Pro Plus left some small chatter marks in the The Shopbot produced perfect chatter-free cuts in this chip
triangles of this chip carving test. Slowing the feed rate did not carving test, a testimony to the accuracy of the spindle and the
reduce the chatter. The cause is either router run-out or flexing robust mechanical design of the Desktop.

of the router carriage.
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V-Carve Lettering

Incised, or v-carved, lettering has
been around since the Romans-and
its appeal still attracts woodwork-
ers. If you've ever v-carved letters
by hand, you know it takes a lot of
skill and practice. V-carving with
a hand held router and template
guides is much easier, but typically
results in a round cut at the end of
the leters—unless you lift the rout-
er while exiting the letter. Doing so
will create a vshaped ending point,
or serif, but it's more akin to cursive
writing than to classical incised let-
tering.

A CNC router can precisely
lift the bit at the terminal ends
of letters to create a true incised
appearance. The Shark and the
ShopBot both accept letter files cre-

ated by V-Carve Pro, a dedicated
CNC program made by the Vectric
CNC software company. Cutting
depth, number of passes and feed
rate can all be controlled through
V-Carve Pro. Adjusting these set-
tings helps control the quality of
the cut. CarveWright has its own
proprietary v-carve lettering pro-
gram called Centerline. The let-
tering test plaque only took about
8-10 minutes to complete on each
machine.

The ShopBot Desktop and the
Shark Pro Plus produced similar
results with all the lettering sizes.
Under close examination, the
details in Shark’s carved letters were
not as crisp those of the Deskiop,
but the difference was not perceiv-

able when the plaques were held at
arm’s length. The Shark had to be
run at a slower feed rate than the
Desktop to achieve similar results—
although that only amounted to a
minute or two of running time for
this test plaque.

CarveWright letters had two
problems: chatter marks and burn-
ing along the v-cuts. These prob-
lems can primarily be attributed to
CarveWright's method of v-carving
in one pass at a slow feed rate. It'sa
software matter that CarveWright is
looking at changing. Even though
carving in a softer wood produced
less burning, the chatter marks
were still there.

The 4" letters were carved with a 90° v-bit. The 1/2" letters were carved with a 60° v-bit. The 1/4" and 1/8" letters were
carved with a 60° engraving v-bit. Though there was little quality difference between the Shark CNC and Shopbot
Desktop results, the Shark had to be run at a slower feed rate to achieve similar results.

CarveWright left noticeable burns in

the cherry test board. It appeared that
burning was caused by the cut being
made slowly and in one pass. CarveWright
is working on new letter-carving software
to address this problem.

Shark Pro Plus produced very good
v-carved letters at moderate feed
rates. Higher feed rates caused some
irregularities in the details of the letters.
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ShopBot produced the smoothest,
crispest letter carving and was able to
do so at a faster feed rate than the other
machines.



Keyhole Inlay

I conducted this test to see how accu-
rately the machines could cut a 2" x
3" key and matching keyhole. Each
test board had a series of increas-
ingly larger keyholes. The key holes
were “drawn” in the design program
at 005" increments. This is a relative
measurement since bit diameter, cut-
ting direction and grain direction
can affect the accuracy of the open-
ing. This test also showed that the
machines do a good job of cutting
perpendicular to their tables. The
gaps would have been larger if the
cuts weren't vertical to the board's
face. The visible gaps in the inlays
below ranged from .005" - .010",

The CarveWright required the keyhole to
be drawn .015" smaller”than the key for it
to fit. Odd? Yes. Cause: slight software, bit
or machine variance.

The Shark CNC Pro Plus required the The Shopbot Desktop required the

keyhole to be drawn .020" larger thanthe  keyhole to be drawn .010" larger than the
key to allow it to fit. A .010" gap remained  key to allow it to fit. This left a 005" gap at
around most of the key. the top and bottom where the long grain

was more easily cut.

Long Carvings

which feeds the board through similar to a thickness planer. The but they need to be done in stages. This might not be practical

8" x 60" carving above took about eight hours to carve using a
1/16" bullnose bit. The designs are from the CarveWright Pattern
Store, which has hundreds of ready-to-carve patterns,

Most sell for $5-$20.

for some designs. sdf$
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Award Winning Routers

® Easy spring removal for table use
® Built-in safety lock out switch
® Patented micro-adjust knob

® Easy access brushes

® World's best routers

i

Above table bit height adjustment and bit changing on ALL 3 size models!

For a dealer near you contact: HTCproductsinc.com

® Patented through the table bit height winder
® Channeled dust port for superior collection
® Automatic collet lock for 1 wrench changes

Ph. (800) 624-2027
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More Great Resources for you and your shop! F

Getting the Most from
Your Wood-Buying Bucks
$19.95 « Code: 46045

How to Make Bookshelves
and Bookcases

$19.95 « Code:4581

How to Make Picture Frames
$19.95 » Code: 4598

Great Book of Woodworking Projects
$24.95 « Code: 5045

Workshop Dust Control
$19.95 « Code: 4611

How to Make Kitchen Cabinets
$24.95 » Code: 5069
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Understanding

Wood Finishing

How to Select and Apply
the Right Finish

Widely reqarded as the bible of wood finishing,
you'll leam the [atest on finishing techniques
and materials from best-selling author Bob
Fexner.

$34.95 « Code: 5489



\

Hexagonal Pen

Create geometric shapes
with your router and

YOU CAN MAKE ATTRACTIVE WOODEN PENS without a
lathe, All you need is a plunge router and a shop-
made jig. The jig takes a while to build—certainly
longer than it takes to rout a pen with it. But once
you've built the jig, you'll be ready to rout pens by
the dozens in many different geometric shapes.
Of course, you'll also need pen hardware kits
and wooden pen blanks. Pen kits include all the
pen’s necessary metal components, such as the
ink cartridge and the decorative tip. They're avail-

able in woodworking specialty stores and online
(see Sources, page 60). You can byy wooden pen
blanks or make your own. Some pen kits include
pen blanks.

I first learned about this pen-making method
from Neil McCaw, a retired, self<taught wood-
worker. Although I never saw Neil make a pen,
I created this jig based on his explanation, and
now I teach pen-making classes at a local wood-
working store,
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a shopmade jig.
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Fig. A Pen-Routing Jig

/2" %5 F Y.
SCREW (TYP)

& /4-20
CARRIAGE
BOLT

5" DIA. > Ya" D4
COUNTERBOKE

5 g
\\1&*3'%-

Index block line angles
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Build the jig

Use lumber, plywood or MDF to
build the jig (Figs. A and B, above).
The jig shown in the photos is made
of poplar. All the parts are 1/2"
thick, except for the index block
(A). Make sure the pieces are flat.
Angled lines drawn on the index
block are the key to making differ-
ent geometric shapes. Changing
the angle of these lines changes the
shape. 1 keep several different in-
dex blocks on hand (Photo 1).

1. Glue the top (B) together using
a pair of 1/2" wide pieces to establish
the length and width of the slot.

2. Use a drill press equipped with
a fence to accurately drill counter-
sunk holes for #6 screws in the left
side of the top and countersunk
slots for 1/4-20 machine screws in
the right side. Make sure the screw
heads rest slightly below the surface
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so the router will travel smoothly.

3. Cut the legs and feet (C-E) to
final size. Mark the legs “left” and
“right.” Drill countersunk holes for
#6 screws in the feet.

4. Drill holes in both legs for
the carriage bolt. To make sure the
holes are perfectly aligned, stack
the legs, hold their top ends against
the fence and make sure their sides
are flush before drilling.

5. Use the same setup to drill the
hole in each index block that you
make. Reposition the fence to drill
the hole in the depth block (F).

6.On the leftleg, drilla3/16" deep
counterbore for the carriage bolt.

7. Drill pilot holes in the top and
bottom of the left leg. First, mark
the exact location of each hole:
With the leg standing or clamped
in a vise, position the top on it, so
the sides are flush and the leg is
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centered on the top’s screw holes.
Then drill shallow starting holes in
the end grain, using a hand-held
drill and the same bit you used to
drill the holes in the top. Remove
the top and chuck a 1/8" bit to drill
the pilot holes. Note: Take care to
drill straight. Any variance from 90°
will result in a misaligned jig.

8. Follow a similar procedure
to drill pilot holes in the right leg.
After positioning the top, mark the
sides of the slots on the top of the
leg. Then drill centered 1/8" pilot
holes, using the marks to position
the bit. Finish by boring out the pi-
lot holes with a 1/4" bit.

9. Drill holes in the right leg for
the 10 mm cross dowels (see Sources).

10. Fasten the depth block to
the left leg with a brad nail or small
screw, so it's easy to replace. Insert
the carriage bolt to align the holes
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Index blocks with lines drawn at different
angles allow using the jig to create pens
with a variety of geometric shapes.

4

Lock everything in place by screwing the
stove bolts into the cross dowels that are
mounted in the right leg assembly,

and use a try square to align the
block and the leg. The depth block
dimensioned in Figure B produces
the 9/16" dia. hexagonal pen bod-
ies shown on page 57. To create
slimmer or wider pen bodies, make
additional depth blocks with differ-
ent hole locations.

11. Glue and screw the feet to
the legs. Then glue and screw the
top to the left leg. Keep all of these

joints square and flush. Use ma-

chine screws and cross dowels to at-
tach the top to the right leg.

Prepare the blanks

Wooden pen blanks are com-
monly 3/4" square and up to 6"
long. Study the pen blank prepara-
tion instructions included in your
pen kit before proceeding.

12. Cut each blank 1/16" lon-
ger than the brass tubes included

Epoxy
I

Start by gluing the brass tubes from a pen
kit into a pair of wood pen blanks. Mark the
blanks to keep the grain oriented correctly.

Install a guide bushing in your router to
ride in the slot in the top of the jig. Use a
straight bit for routing.

in your pen kit. Mark the center
of each blank, and drill the center
hole using the recommended drill
bit. The tube should slide through
the hole without binding or wob-
bling. It's OK if the hole isn't per-
fectly centered.

13. Glue in the tbe with CA
glue or 5-minute epoxy (Photo 2).

14. Square both ends of the
blank and trim its length to match
the brass tube.

Rout the blanks

15. Slide a pair of blanks onto
the carriage bolt between the depth
block and an index block that's
marked to create hexagonal blanks
(Photo 3). Install the right leg as-
sembly and securely tighten the
wing nut to anchor the carriage
bolt’s square shoulder in the lefi
leg. You shouldn’t be able to rotate

FEBRUARY/MARCH 2011

Disassemble the jig to install the blanks and
the index block. Then reinstall the right leg
assembly and tighten the wing nut.

Set the plunge depth. Lower the bit until
it touches the jig's depth block. Then lock

the router's depth stop,

the blanks with your fingers. Square
the right leg assembly to the top
and align the edges. Then secure
it by tightening the machine screws
(Photo 4). Note: To create tapered
geometric shapes, simply install two
or three playing cards between the
right leg and the top before you
tighten the machine screws.

16. Outfit your plunge router
with a 1/2" o.d. guide bushing and
a 3/8" straight bit (Photo 5 and
Sources). Set the router’s speed to
about 18,000 rpm.

17. Mount the router on the jig
to set the final depth of cut (Photo
6). Then mark the end of the rout-
ing pass (Photo 7).

18. Return the router to the left
end of the slot and lower the bit to
remove about 1/8" of material on
the first pass. Then rout from left to

right (Photo 8).
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Mark where to stop routing. Slide the
router until the bit touches the index

19. Turn off the router and wait

until the bit stops. Then lower the
bit for the next pass. Repeat Steps
18 and 19 until you reach the final
depth of cut.

20. Remove the router and
slightly loosen the machine screws
and the wing nut so you can rotate
the pen blanks with your fingers.

21. Turn the jig upside down
and rotate both blanks clockwise
until the newly-routed facet aligns
with the diagonal lines drawn on
the index block (Photo 9). Re-
tighten the wing nut. Then turn
the jig upright, square the leg,
align the ends and tighten the car-
riage screws.

22. Place the router back on the
jig and repeat the process until all
six facets have been routed (Photo
10). Then remove the blanks.

60 AmericanWoodworker.com

Rout the first facet on both blanks.
Make several passes from left to right,
block. Then trace around the router's base.  removing no more than 1/8" with each pass.

Twi b,

mechanisin
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-
\ G
& &
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Assembile the pen, using the remaining
parts from the pen kit.

Finish the blanks

23. Lay sandpaper of various
grits on a flat surface. Hand sand
each facet with the grain, using the
same number of strokes. (Over-
sanding any one facet will ruin the
blank’s symmetry.)

24. Apply your favorite finish. 1
spray on two coats of gloss lacquer
or polyurethane.

Assemble the pen

25. Decide how to orient the
blanks on the pen.

26. Use a C<clamp or a bench
vise to press the tip (or “nib”) into
the bottom end of the lower blank.
Then press the twist mechanism
{brass end first) into the other
end, up to the indention on the
mechanism. Install the cartridge (it
screws into the twist mechanism)
and check its projection at the tip,
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Reposition the blanks with the jig upside
down. Rotate them clockwise until the newly-

routed facet aligns with the index block’s marks.

Charles
Mak

is a businessper-

son in Alberta,
Canada. During
his spare time,
he can be found
working in his shop or at his local
Lee Valley Tools store, where he

teaches classes in making geomet-
ric pens, decorative brass etching,
and creating automata,/mechanical
sculptures. Charles can be reached
at geometricpens@gmail.com.

to make sure you don't press the
mechanism in too far. Slip the cen-
ter band over the twist mechanism.

27. Press the cap and clip togeth-
er into the top end of the upper
blank. Then slide it onto the twist
mechanism. 8

SOURCES

Lee Valley Tools, www.leevalley.com,
(800) 871-8158), Ballpoint Twist Pen
Hardware Kit, #88K70.02, $4.90 each; Pen
Blanks, prices vary; 10mm x 16mm Cross
Dowel, #00N18.16, 40¢ each (2 req.); 1/2"
Guide Bushing, #46J91.15, $4.80; Guide
Bushing Ring nut #46J91.11, 52.90.

Woodcraft, www.woodcraft.com,

(800) 225-1153, Pen Hardware Kit, #123052,
$3.50 each; Pen Blanks, prices vary; Freud
3/8" straight bit, #828669, $19.49.



Gimbal Jig

How to use a plunge router to scoop out a curved seat.

OK, HOW DO YOU MAKE A CONCAVE SEAT? | designed a stool quite a while ago
that called for one, but I stalled out trying to decide what approach to
take. I considered lots of options—such as using an adze (nope, 1o casy
to screw up), a tablesaw (way too many cuts, and a lot of cleanup), or a
bandsaw (again, too much cleanup). Thé best way, I've found, is to use
a router.

Of course, you have to build a device to guide the router—something
I call a gimbal jig (see How The Jig Works, Fig. A, page 62). It’s not very
complex, and it’s easily adaptable to a seat of any size. All you need is a
plunge router and a 1" dia. extra-long straight bit (see Source, p. 65).
We've used this jig dozens of times at the school where I teach, Philadel-
phia Furniture Workshop, to build the stool I designed (left).
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Fig.A
How The Jig Works

This jig is designed to make a concave surface on a
workpiece of any size. It's composed of three parts: an
auxiliary router base, a carriage and a platform.

The auxiliary router base has two side
runners, whose curvature matches two
runners attached to the carriage. [ Soesst
makes a concave cut in the Al -

o HUXTLIARY ROUTER BASE K

left after each pass

enables you to rout CONCAVE RUNNER
the entire surface of 83
the workpiece. You'll
get the best results by
limiting each passto a
1/8"deep cut.

See the gimbal jig in action at
AmericanWoodworker.com/WebExtras

Fig.B
How To Calculate the Radius of An Arc Have you ever been stumped trying to figure out the radius
A & of a large arc? It's actually fairly easy—with a calculator.
First, draw a line between the two points that the arc will
8 connect—let’s call this the run. Mark the midpoint of that line. Next,
- = determine how high the arc will go—let's call that the rise.

Next, use your calculator to convert these numbers to decimals.
Finally, use this formula:

_ A +B
g 2B
F R=the radius of the arc

A= 1/2 of the run
B=therise

For example, for a curve that connects two points
17" apart and rises 1/2°, the calculation goes like this:

_ 85°405' _ 72254025
T 505 T
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Make the jig

Begin building the jig by making
the plywood runners (B4) for the
jig’s carriage. Baltic birch is the best
material—it’s strong, stable and
doesn’t have any voids. Cut a piece
of Baltic birch about 6" wide and
the final length of the runners—
about 10" longer than the seat
you'll be routing.

The runners will have exactly
the same curvature as the seat. So,
how do you accurately draw a curve
that large? You'll need a simple for-
mula (Fig. B). a calculator and a re-
ally big compass.

First, draw a cross-section of the
seat on the plywood (Photo 1). Cen-
ter the drawing, parallel to the long
edge. My seat begins with a blank
that is 17" long and 1-1/4" thick.
The scoop is 1/2" deep in the mid-
dle. Using the formula, I find that
the curve has a 72-1 /2" radius—just
over 6 feet! I'll need some elbow-
room to draw a curve this big, so |
move evervthing down to the floor,
You'll have to anchor the piece of
plywood so it can’t move. In our
teaching studio—an old industrial
loft—I just screw the plywood to the
floor.

Next, make a beam compass. |
use a pair of trammel points that
can be clamped anywhere on a
narrow wooden stick. One of the
points also holds a pencil; the
other has a sharp tip. (While tram-
mel points are convenient, because
they're adjustable, you can make a
beam compass by drilling a hole for
a pencil in one end of a long stick
and a hole for a nail in the other
end, spaced the correct distance
from the pencil.)

The next step is to find the cen-
ter point of the seat's curve (Photo
2). Tape a heavy piece of paper to
the floor (a manila folder works
well). Position it about 6' away from
the piece of plywood. Place the
pointed end of the trammel on the
upper right corner of the drawing
and draw an arc on the paper. Next,
place the trammel’s point on the
upper left corner of the drawing.
Draw a second arc., The intersection
of the two arcs is the center point of
the curve,

Begin making the jig by drawing a full-size cross section of the seat on a piece
of 3/4" plywood. Tape or fasten the plywood to your floor.

] Tofind the center of a large curve, make a trammel that's the radius of

the arc. Place one end on each point you want to connect (here, the top
corners of the seat). From each point, draw a short curve on a piece of paper taped
to the floor. The intersection of these curves is the center point of the arc.

Draw the arc. Turn the trammel around, so the pencil end is on the plywood. Place
the trammel's point on the center point of the arc. Draw a curve through the two
top corners of the seat. Continue the curve all the way across the board.
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Saw the ar, staying close to the line.
Make another piece just like this one. They
will become the jig’s runners—the curved
parts that guide the router.

Turn the trammel around, place
its point on the center point, and
draw the curve all the way across the
piece of plywood (Pheto 3). You'll
need two runners for the jig: repeat
the process, using the other half of
the plywood for the second runner.

Saw the runners (Photo 4). Save
the offcuts—you’ll need them later.
Sand exactly to the line (Photo 5).
When you're done, make sure both
runners are identical,

Mill the other parts for the car-
riage (B1, B2, B3 and B5) and as-
semble them on a flat surface (Fig.
C). Be sure that the sliders (B5) are
parallel to each other. Add the run-
ners (Photo 6). Draw a centerline
on the outer faces and across the
top edges of both sliders.

Build the platform to hold the
workpiece (C1 through C6, Fig. D).
The base (C1) must be flat, without
bend or twist. Position the rails (C2)
so the carriage will slide easily. Po-
sition the side stop (C4) so the seat
will be centered between the rails.
After the platform is complete, draw
index marks on the right-hand rail.
Begin by placing the carriage on the
rails. Align the carriage’s centerline
with the inner edge of the rear stop
(C3). Draw one index mark oppo-
site the centerline, then continue
the series of marks at 1/2" intervals
(half the diameter of the router bit)
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down the rail.

Using the offcuts from the run-
ners, build an auxiliary base for
your router (Fig. B). Apply a coat
of finish to this base’s runners, the
runners and sliders on the carriage,
and the rails on the platform—
wherever two pieces slide on each
other. Add a coat of paste wax after
the finish dries.

Use the jig
Mill the seat blank and secure it to
the platform (Photo 7). (My seat
has holes drilled in it for through
tenons—it’s best to make these
holes before the seat is routed.)
Place the carriage on the platform,
align the carriage centerline with
the first index mark, and clamp the
carriage to the platform (Photo 8).
Fasten the auxiliary base 1o your
router (Photo 9), then place the
base and router in the center of the
carriage. Adjust the router’s depth
stop so the bit will cut a maximum
depth of 1/2" into the blank. Ro-
tate the router’s depth-stop turret
so the first pass cuts only 1/8" deep.
Pull the router back to its starting
position, nearest you (Photo 10).
Before you begin, stop to think
about three safety issues:

® Cut only on the push stroke. If

you cut on the pull stroke, vou'll be
climb-cutting, which can be unsafe.
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Runner

® Move the carriage from right to left
for successive passes. You'll be climb-
cutting if you move the carriage the
opposite way.

® Use only the left half of the bit. 1f
vour cut is wider than half of the
bit's diameter, the router will prob-
ably be hard to conwrol. The jig's
index marks will limit the width of
each cut by the correct amount.

Start the first cut. Push the rout-
er down the carriage (Photo 11),
then pull it back. Turn off the rout-
er, re-clamp the carriage at the next
index mark and make another pass.
Repeat the process until you've
routed all the way across the seat.

Return the carriage to the first
index mark. Adjust the router to
cut an additional 1/8" deep and
rout the entire seat again. Repeat
this once more; you've now gone a
total of 3/8" deep. Make two final
passes using 1/16" deep cuts.

When you're done, the seat
should be fairly smooth (Photo 12).
I glue the entire stool next, running
the legs through the seat. After the
glue is dry, 1 spokeshave the ends
of the legs so they're flush with the
seat, then lightly sand the seat and
the end grain of the legs. s
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Set up the jig for routing. Begin by
securing the seat blank to the jig's

platform, using opposing wedges.

Place the router in the carriage. Adjust
the router to make a 1/8" deep cut in the
center of the seat, then pull the router
back to the starting position, nearest you,

Cutting List

Section Part Name  Qty. ThxWxL Alan Turner
= is the founder of
Auxiliary Router Base Al Base 1 3/4"x5-5/8"x8" (a) p]‘lilﬂdclphia Fur-
- - 2 AEADNEINTN . niture Workshop
Camtage 5 Slde 2 HEXFHE 100 s (www.philadelphia-
W ik 2 FREATALNE = furnitureworkshop.
B3 End block stop 2 1-1/4x1-1/4x7-1/8 = N -~ com), a woodwork-
M e 2 labiadian e 8 ing sc‘hool dedicated
i O o d 3!4-:: LYT s ]6"!(] to traditional furniture built with hand
Plstiorm “ B ! A ‘»2‘ y 39: e and power tools. Alan teaches a class on
Q & 2 H x2- VT M6 building the stool featured in this article.
a Rear stop 1 I T2y
4 Side stop 1 34 x 2" x 7T SOURCE
G Fixed wedge 2 I x4 x 0" Whiteside Machine Co.
e 2 L sl www.whitesiderouterbits.com, (800) 225-3982, (see
Notes: ) Baltic Birch plywood ¢) Use offcuts from B4 website for a list of distributors), Double Flute Straight
b) Use offcuts from B4 d) Shop-grade birch plywood Bit, 1/2" shank, 3-3/4" overall length, #1095, $30.

Clamp the carriage to the far right side
of the platform. Line up the carriage's
centerline with the first index mark on
the platform.

Push the router along the carriage to make
each cut. Pull the router straight back to the
starting position, then move the carriage to
the next index mark and repeat. Make the
same cut all the way across the seat.
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Curved
side piece

Fasten a shop-made curved base to

your plunge router, The side pieces on the
base match the curvature of the runners

on the carriage.

12

The finished seat. The full scoop requires
five passes of the router across the seat,
taking 1/8" at a time. For the last passes,
set the bit to remove only 1/16", and go
slowly.
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Cedar Plant Stand

An Asian-inspired display stand for deck, patio or porch.

DY SpiIKe U arisen

THIS STAND WAS ORIGINALLY DESIGNED
for bonsai plants—dwarf trees or
shrubs—but it can be used to dis-
play any kind of potted plant. As
a traditional bonsai stand, it’s de-
signed to be attractive vet not dis-
tract from the beauty of the plant.

I built the stand from 2x2 and
2x6 cedar, but you could also use
other rot-resistant woods such as cy-
press, white oak or walnut. Treated
wood would work as well, but the
stand would look better if it were
stained. The dimensions of the
stand are easy to modify for smaller
or larger pots,

To make the stand, cut the legs
(A) to length, then draw the bot-

66 AmericanWoodworker.com

tom arcs (Photo1). Cut the arcs with
a jigsaw or bandsaw, then use the
cutoffs to draw curves on the ends

of the legs. Smooth the curves with
a belt sander.

Cut all of the slats (B and C) to
length. Use scrap pieces of the slats
to lay out the exact width of the
notches in the legs. Cut the sides
of the notches with a jigsaw, or on
a bandsaw or tablesaw, then use a
chisel to square off the bottoms of
the notches (Photo 2). You'll get bet-
ter results by chopping a little bit
off at a time rather than by remov-
ing the waste in one big chunk.

Cut the ends of all of the slats
at an angle (see drawing). Place
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the four short slats side by side and
draw lines across them at 1-1/2" in-
tervals (Photo 3).

If you'll be finishing or staining
the stand, do it now, before assem-
bling the pieces. Left unfinished in
the sun, cedar will turn a beautiful
silvery gray.

Tap the short slats into the
notches so they overhang the sides
of the legs by 1-1/2", drill pilot
holes, and screw the slats to the legs
using stainless steel screws or coat-
ed deck screws. Position the long
slats on the layout marks and fasten
them in place (Photo 4). w3

FRANK ROHF

1
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Draw the arc for the bottom of each leg using a tape measure or
a trammel. Cut out the curve, then use the waste piece to draw
curves on the ends of the leg.

4 v B

o AP o S,
Cut the short slats to length, then draw layout marks at 1-1/2" Align the long slats with the layout marks, then drill pilot holes
intervals. Fasten these pieces to the legs. and fasten the pieces in place.

Left unfinished in the sun, cedar will turn
a beautiful silvery gray.

Cutting List verallDimensions: 7-3/4" Hx 32° W

Part Name Qty. Material ThxWxL

A Leg 2 2x6(edar 112" x5-1/2° % 30"
o 10"~ B Short slat 4 22 Cedar 2 x 292
e i C Long slat 6 2 Cedar 2 X -2 3
N ——— 24" DECK SCREW (TYP)

This and 40 more clever, easy-
to-build woodworking projects
" are featured in Spike Carlsen’s
upcoming book, Ridiculously Simple
Furniture Projects. Spike is also the
author of A Splintered History of
Wood. For more information, go
to AmericanWoodworker.com/
AWBookstore.
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Make Your Own

Bar Rail Molding

Plus 9 useful tips for making any large-profile molding.

g

IF ADDING A BAR is on vour list of

home know
that its large, contoured front rail
is an essential element. Commenr-
cially available bar rail molding is
costly and can be difficult to find in
anything but oak. Fortunately, you
can make this molding—and lots
of other large-profile moldings—in
vour shop.

improvements, you

Divide and conquer
Bar rail molding pauems can be
found by searching online or in a lum-
bervard catalog. Another option is to
duplicate an existing molding—that’s
how I created the pattern shown here
(Fig. A, at right). You can download a
fullsize version of this pattern at
AmericanWoodworker.com/WebExtras.
Use the full-size pattern to match
router bits with various parts of the
profile. You'll need several copies
of the pattern, one for each of the
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components that you identify in the
next step.

Portions that can’t be routed will
be cut on the ablesaw. Divide the
molding into smaller components
that can be made from separate

by John English

boards. Here, a large rectangular
component houses the top of the
molding. This component begins
halfway down the front curve be-
cause each half of that curve can be
formed with a 1" roundover bit. A

" p=— — SN — —=
Fig. A i
Bar Rail Pattern -———

. =
- L ~.
{ 1= (Jp@ ~
EACY RED RECTHNGLE _— ;,:_.
CEPRESENTS H S ——
SEPHTHTE BOHKD 3-/5° !
e e 3

LARGE RECTHANGLE V3" x V2"
SHUARE 1™ > 1"
|, SMALL RECTANGLE /e > V" |
L | - s i

Download a full-size version
of this bar rail pattern at
AmericanWoodworker.com/WebExtras
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To duplicate an existing molding,
hold a piece of paper on a clipboard (or
other firm backing) against a squarely
sawn end of the molding. Then trace the
profile with a super-sharp pencil.
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Attach the top section of the pattem to a large rectangular blank.
Make sure the pattemn is parallel with the bottom edge.

square component vields a quarter-
round molding for the front of the
rail and a small rectangular compo-
nent provides the cap molding that
decorates the bottom.

Begin by milling a blank for the
rail’s top molding component. Make
this blank at least 6" longer than the
bar top’s overall length. Note that
this blank is 1" wider than the fin-
ished molding, for stability when
you cut its profile in a later step.

Face-gluing two pieces of 4/4
stock to achieve the 1-1/2" thick-
ness is acceptable, as long as the
matching faces have been jointed
flat. After the glue is dry, joint, rip
and plane the blank to final size.

Cut out the large rectangle from

When matching bit profiles to a
pattern, simply slide the bit around a
cut-out of the pattern until the profiles
match. Then support the molding at the
appropriate angle when you rout.

ﬂnpoﬁnpmﬁclamwldngawiesofmﬂappingﬂbimw
cuts. Legs on both sides support the blank and keep it level.

Use a support to keep the blank's leading edge fiat on the saw
table, so you can precisely position the fence and the blade

between cuts as you rough out the profile.

4

one copy of the pattern and attach
it to one end of the blank (Photo
1). Spray adhesive is ideal, but yel-
low glue will do the job, too.

Shape the top molding
Create the top molding's contoured
shape on the tablesaw by making a
series of overlapping cuts. Adjust
the blade and the fence between
cach cut to follow the profile. A
standard-kerf blade makes things
go a linde faster than a thin-kerf
blade.

Lay the blank top-face down on
the tablesaw with the pattern po-
sitioned directly in front of the
blade. Support the blank’s cantile-
vered end so you can walk around

The key to making large mold-
ings is to break the profile into man-
ageable components that can each be
made separately.
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Rout a shallow dado on the bottom of the blank. Install feather-
boards to hold the blank against the fence and flat on the table.

4

behind the saw to eyeball the setup
before making each cut (Photo 2).

The extra-long blank provides
several inches of waste at the lead-
ing end, which allows you to check
each cut before committing to
a fulllength pass, Make a short,
stopped cut (to the top of the
blade). Then retract the blank,
examine the kerf and make any
necessary adjustments. Alternate
between adjusting and cutting to
slowly rough out the top's con-
toured profile (Photo 3).

Make several passes with a
large-dia. straight bit to rout the
reveal in the bottom of the blank
(Photo 4). Then use the tablesaw
to remove the legs (Photo 5).

Rift- and quartersawn boards
make excellent molding stock. They're
usualy less likely to warp than plainsawn
stock, which makes them especially
well-suited to long, slender applications,
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Saw off the legs with the blank facing right-side up. Feet created
by routing the shallow dado support the blank.

front edge.

Rout the deep rabbet on the
blank’s back edge (Photo 6). Be-
fore routing, tack on a full-length
shim to support the blank. Mill
the shim's thickness to match the
depth of the shallow dado.

The deep rabbet houses the
bar’s marble top. You may have to
adjust the rabbet’s depth to match
the marble’s thickness. If your bar
doesn’t have a marble (or raised)
top, this rabbet isn’t necessary.

Use the router table to clean up
the roughsawn radius on the back
edge of the blank (Photo 7). Install
the 1" radius roundover bit and set
the fence flush with the bearing.

Then clamp a straight flat piece of

scrap lumber to the router table

To shape a profile on a tablesaw,
start with an extra-wide blank. Center
the profile, so as you cut, material
remains on both sides for support.
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To clean the back radius, install a board to raise and support the

fence.

to support the blank. The support
piece must be parallel to the fence
and the bottom of the blank must
rest at 90° to the fence. Move the
support toward or away from the
fence to adjust the setting—you
may also have to run the support
through the planer to reduce its
thickness.

Install a thin, narrow support
to clean the radius on the blank’s
front edge (Photo 8). This sup-
port has a cutout for the bit, so
that it can be positioned against
the fence. Adjust the support’s
width and thickness until the
blank’s bottom face rests at 90°
to the fence. Use duct tape to affix
this support to the router table—

Always keep the workpiece fully
supported. If the workpiece tips during
a cut, it can bind and violently kick back.
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To clean the front radius, install a support board against the

‘\.,)F\ Shim

Attach a shim to support the blank before routing the rabbet at
the back—routing this rabbet removes the back support foot.

'\hsmponboatd = g :

taper the last few inches of the sup-
port’s top face at both ends (or cut
shallow rabbets in it), so the tape
doesn’t interfere with the blank.

Shape the small moldings
The rail’s second component is a
simple 1" square quarter-round
molding. Mill the profile on a wide
extra-long blank and then rip it on
the tablesaw (Photo 9). Use the 1"
roundover bit to create the round-
ed profile—complete the cut in sev-
eral passes, as this large bit removes
a surprising amount of stock. When
you rip the molding from the blank,
the square edge goes against the table-
saw’s fence—the molding is the offcut.

Mill an extra-long blank for the

To safely make a small molding,
mill the profile on the edge of a wide
blank and then rip the molding from the
blank, using the tablesaw or bandsaw.
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been rounded over.
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Create the cap molding’s profile by using a portion of the
roundover bit. Lower the bit slightly below the table and position

the fence in front of the bearing.

cap molding (the rail’s third compo-
nent). Use this blank as a stop when
you glue the quarter-round molding
to the top molding (Photo 10).

Dryclamp the twop and quarter-
round moldings to make sure their
curved front edges align properly—
adjust the stop if necessary. Then
apply glue 1o the face of the quar-
ter-round molding and use spring
clamps to hold it in place against the
top molding. As soon as these two
sections are satisfactorily clamped,
remove the stop, so it doesn't get
glued on unintentionally.

Use the 1" roundover bit to
create the cap molding'’s profile
(Photo 11). This profile is a small

arc of the bit’s full radius, so it re-

When clamping together irregular-
ly shaped moldings, temporarily clamp
on a stop to keep the pieces aligned.

Cut the quarter-round molding from a wide blank that has

12
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quires setting the bit slightly be-
low the table and setting the fence
slightly in front of the bit's bearing.
This setup will require a little trial
and error, so use a test piece that's
identical in size to the cap molding
blank. This thin blank is susceptible
to chatter, so make light cuts and
use several passes to complete the
profile. Glue on the cap molding to
complete the bar rail molding.

The last step is 1o smooth the
molding’s roughsawn contoured
surface (Photo 12). This can be
done with concave- and convex-
shaped card scrapers or with sand-
paper wrapped around a can, plas-
tic pipe, mailing tube or dowel that
fits the contours. It's a good idea to

Create unusual molding shapes by
using only a portion of the bit's profile.

FEBRUARY/MARCH 2011

Complete the molding by smoothing the contoured surface

with a card scraper or sandpaper wrapped around a can, plastic
pipe or mailing tube.

leave this process until the end, so
the tablesawn profiles and routed
profiles can be worked to blend
seamlessly. w8

John English teaches

Jjoinery at the Black Hills

School of Woodworking

in South Dakota. He's the author
of The Woodworker's Guide to
Sharpening and How to Choose and
Use Bench Planes and Serapers.

Learn how to create crown molding
on a tablesaw at
AmericanWoodworker.com/WebExtras
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g - 95‘. Crazy Mistakes Woodworkers Make

Back Leg Boo-Boo
MY WIFE ASKED me to repair a wobbly kitchen chair. All the
joints below the seat had failed, so it didn't take much to
knock apart the legs and stretchers. The joints were a bit
loose after | removed all the glue, so I planned to wrap a
shaving from a hand plane around each tenon during
glue-up to tighten the fit.
Wrapping shavings around 16 tenons,

applying glue, and assembling and clamping
the joints required all my concentration.
Fortunately, the job went smoothly,
and after the glue was dry, I removed
the clamps and triumphantly sat in
the chair. But something was wrong,
because the seat sloped sideways. Id
been so focused on fitting the joints,
Id installed the legs in the wrong
holes—the shorter back legs were
now on the side. Argh.

David O'Connell

Power Cord Catastrophe
MY WIFE THINKS that | hay (§]

and lined

om to work, The

with the drill pre
other. Get the P
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publication for inspirational project
ideas, complete project plans,
building information, tool-buying
advice, workshop tips and more.
This unique collection gathers a
quarter-century of expertise and puts
it at your fingertips on 2 easy-
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* 2 251 workshop tips

* 271 furniture projects

* 259 weekend projects

* | 78 shop projects

* 453 technique articles
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Accessible and easy to use

* High-resolution, full-color
reproduction, including original
illustrations and advertisements

* Searchable text by issue or
full collection
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ensure all plans are accurate
and up to date

* PC and Mac compatible

* Mouse click flips pages

* Zoom and scroll functions

ORDER NOW AND SAVE $10.00
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Saving time and money has never been more essential. Computer
Numerical Control (CNC) helps you do both. CNC automation is
revolutionizing the future of woodworking by maximizing yield and
efficiency while minimizing the cost of labor. It's time to embrace
technology. Success is a journey... take the reins and take control.
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