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" ® Originally created to replace stacks of wooden-bodied molding
Oenl aS - and joinery planes, combination planes are defined by their
flexibility. Invaluable for restoration work, a combination plane
remains an ideal choice for times when you need to make a

CO m bi n ati O n short run of custom molding.

The Veritas Combination Plane is the result of four years of
P I a n e research and development. It is precisely machined, easy to
adjust and holds settings securely — all features that, together

. . Sl with the improved blade technology, also make it fully reliable in

DeS|gned with ' use. It represents our continuing commitment to designing and
. . manufacturing exquisite woodworking hand tools that do not

the dlscernlng limit the expression of the person that is wielding it. Like all
woodworker Veritas products, our combination plane is designed with the
c . discerning woodworker in mind; it is built to the highest
in mmd standards, comfortable to handle, and made in Canada.

We have prepared a 16-page brochure that provides detailed
information about the Veritas® Combination Plane.

You can view it online or add

a copy to your next order.

1-800-683-8170
leevalley.com

Configure the plane for
left- or right-hand use
or to accommodate
grain direction.

Accessories
Two Baltic birch plywood
boxes are available separately:
one provides a place to keep the fully
assembled combination plane; the other,
holds blades side by side in two 6" long rows.

Our combination plane will accept the right-hand
(and unhanded) blades available with the Veritas Small
Plow Plane, as well as the blades used with the Stanley #45 and

most of those used with the Stanley #55.
We also offer an all-new assortment of blades

ﬁﬁ'ﬁ ¥| to create a variety of decorative profiles.
s A

Combination plane blades aby
- -

Py

Box for
combination plane Blade box

CARD #28 or go to PWFREEINFO.COM
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Chippendale
Challenge

This step-by-step build of a classic
Chippendale chair is a playground of mortise-
and-tenon joinery and sturdy design.

BY JEFF MILLER

ONLINE » Perfect Shoulders
Learn to cut a perfect tenon with this can’t-
fail jig, from author Jeff Miller.
popularwoodworking.com/apr18

DEBEY ZITO PHOTO BY TROYCE HOFFMAN; OTHER PHOTOS BY THE AUTHORS

FEATURES

36 Hold Everything
(With Almost
Nothing)

These workholding tricks that predate
modern vises are simple, clever and practical
—and can help you turn a simple plankinto a
well-functioning workbench.

BY CHRISTOPHER SCHWARZ

ONLINE » The Bureau
Workbench

With a few simple tricks, the author shows
how to turn your dresser into a work surface.
popularwoodworking.com/apr18

42 Precisionin the
Woodshop

Learn where and when precision and
accuracy count in woodworking — and find

out why you might be making your life harder.

BY RANEY NELSON

ONLINE » Five-step Process
Learn how the author approaches design
in five straightforward steps.
popularwoodworking.com/apr18

46 8Common
Hinges
Professional cabinetmaker Nancy Hiller
shares her expert techniques by hand and
power for installing the most common types
of hinges, and when to use each type.
BY NANCY HILLER

ONLINE » Professional Advice
Check out the huge array of articles the
author has written on installing all manner of
cabinet hardware, drawer slides and more.
popularwoodworking.com/apr18

53 ALifelong
Love Affair

Debey Zito produces stunning Arts & Crafts
furniture in her shop —and is working hard
to cultivate the next generation of women in
woodworking.
BY LAURA MAYS &
DEIRDRE VISSER

ONLINE » GreatWorkshops
Getan inside look into the workshops of
other world-class craftspeople, including
Judson Beaumont, Frank Klausz, Jeff Miller,
Roy Underhill, Toshio Odate and more.
popularwoodworking.com/apr18
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4 Strut Your Stuff

OUTONALIMB
BY BRENDAN GAFFNEY

6 Dishwasher-
Safe Finish for
Wood?

LETTERS
FROM OUR READERS

10

Staff Favorites
TRICKS OFTHETRADE
FROM OUR READERS

ONLINE » More Tricks

Read some of our favorite tricks and see them

in action in our Tricks videos.
popularwoodworking.com/tricks
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14 The Shaper
Origin

ONLINE » Tool Test Archives
We have many tool reviews available for free
on our website.
popularwoodworking.com/tools
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SHOP FOX

SHOP FOX®
machines are
backed by a 2 Year
Warranty!

INNOVATIVE PRODUCT
SINCE 1989!
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i ot

TRACK SAW MASTER PACK

® Motor: 120V, 1.1TkW, 5500 RPM, 9A

7" 2 HP PLANER MOULDER W/ STAND @®

¢ 177335 us

Overall dimensions: 36%4"L x 22"W x 342"H
Approx. shipping weight: 324 Ibs.

® |ncludes saw blade: 160mm x 20mm x 48T
® Dust port dia.: 12"
® Saw weight: 11 Ibs.

o Blade rim speed: 9070 FPM ® Motor: 2 HP, 240V, single-phase, 10.8A
e Max. cutting depth at 45°: without rail 1" ® (Cutterhead speed: 7000 RPM e CPM: 14,000 e CPI: 64-300
w/ r(;il 176" I ‘ ( = < ’_ ® Feed rate: 0-18 FPM e Max. profile: 6%"W x 3%4"D
® Max. cufting depth at 90°: without rail 2%/s2", =2 © Planing width: 7" e Min. stock length: 9"
w/ rail 13Vs2" S g , ® Min. stock thickness: %" e Max. stock thickness: 7'2"
L]
L]

M -

W1835 Track Saw

Includes: ==
Accessory Pack &
55" Guide Rail ' » J_ ==

—T‘

W1812 7" 2 HP Planer Moulder w/ Stand
W1832 Track Saw Master Pack D3393 Elliptical Jig for W1812
10" TABLE SAW 13" 3/4 HP, BENCH-TOP OSCILLATING 12" X 15" VARIABLE SPEED
WITH RIVING KNIFE DRILL PRESS BENCH-TOP WOOD LATHE
L o in 2501 sihgleprase ¢ e deph ofeut Motor: % HP, 110V, 1725 RPM * Mofor: % HP, 110V, single-phase, universal mofor
Bl t Elip U= . o ol R Overall height: 38" ® 12" swing over bed
° Toblel Tl frorTl Rl g : e ) Spindle travel: 314" ® 15" between centers
- G A 8 20 A 2 LDE R EEaEiiE Swing: 13V4" e Two spindle speed ranges: 500-1800 RPM &
® Table size with extension: 29"

Drill chuck: %"

Speeds: 12, 250-3050 RPM
Table: 12%" dia.

Table swing: 360°

Table tilt: 45° left & 45° right

1000-3800 RPM
® 1" x 8 TPI RH thread spindle size
® Spindle indexing in 15° increments

27" x 53%"
Arbor speed: 4300 RPM
® Arbor size: %"

® Max. dado width:

® QOverall dimensions:
62"Lx41"Wx40"H
® Approx. shipping

- g weight: 527 Ibs.

® Heavy-duty cast-iron
et construction
* Approx. shipping  Approx. shipping =
weight: 87 Ibs. g % * =
: 7% s
‘\__./_ — - : - n"-'%'.__‘.
Includes 10" ' ‘ @"‘ : i - /’;‘ﬁ
Carbide-Tipped * C poasr > EJ' =
Blade g _ . s

W1819 10" 3 HP Table Saw with Riving Knife W1668 13" 3/4 HP, Bench-Top Drill Press W1836 Bench-Top Wood Lathe

KNIFE BELT SANDER/BUFFER 14" SUPER-DUTY RESAW BANDSAW WALL DUST COLLECTOR

e Motor: 1 HP, 110V, 14A, 1725 RPM ® Motor: 2 HP, 110V/220V (prewired 110V), 1720 RPM e Motor: 1 HP, 120V/240V, SP“
® Belt size: 2" x 72"-76" range ® Amps: 15A at 110V, 7.5A at 220V . single-phase, prewired 110V, Qs
* Belt speed: 4500 FPM o Table size: 21%"L x 1672"W <o 7A/3.5A ‘247560
® Leftarbor: 1" x 8'/2" extension ® Table filt: 5°, 45° D ® Air suction capacity: 537 CFM
with s arbor _ )  Floor fo table height: 37" ﬁ. e Static pressure: 7.2"
© Height with belt arm horizontal: 1172 ® Max cutting height: 14" d | e Infake hole size: 4" ol
* Height with bel?nlrm vertical: 37 e Max throat capacity: 13V2" - e Impeller: 10" balanced o=
. ) P ¥
) g;:{?:l)‘:”:;gfgh e Max cutting width with fence: 12" 9 ; cast-aluminum "
Mg . " o . =
e All ball bearing construction : gzz:uf--ﬁ} izr:/sv x 32'2"D x 76"H 4/( } . ?gg?iez(‘ld"m. X depth):
o Approx. shipping weight: 113 Ibs. . ‘
pprox. shipping weig s e Fooprint: 23"L x 18"W e Bag filtrafion: 2.5 micron
® Approx. shipping weight: 388 Ib. & ® Dust level viewing window
i z ® Height with bag inflated:
" _ ) A |
‘@ = o ‘@ Made in an . iU
’ ' - Vs pprox. shipping weight:
o A 150 9001 Factory =2 popox

W1843 Knife Belt Sander/Buffer

W1849 14" Super-Duty Resaw Bandsaw

W1826 Wall Dust Collector

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

SHOPFOX.BIZ

sales@woodstockint.com WHOLESALE ONLY

1-800-840-8420

SHOP FOX?" is a registered trademark of Woodstock® International, Inc.

WMH

CARD #114 or go to PWFREEINFO.COM



OUT ON A LIMB BY BRENDAN GAFFNEY, INT. EDITOR

Strut Your Stutt

have the great privilege of ringing

the opening bell for this years PWM

Excellence Awards — and the joy of
telling you that your work will have a
chanceatwinning the $1,000 grand prize.
Submissions will be accepted from April
1-June 16,at popularwoodworking.com/
2018excellence.

Entrance to the contest comes at no
cost—all youneed to enter is photos of
your work, a title and a short descrip-
tion, including the materials used in its
construction and its dimensions. This
year, we've revamped the categories.
They are:

m Casework, Cabinets & Bookcases

m Seating

m Tables

m Boxes, Smalls & Miscellaneous

m Best Beginners

Letme clarify the last two categories:

The “Boxes, Smalls & Miscellaneous”
category is where the object you've made
that isn’t furniture
will fitin — these can
be turned ornaments,
shop-made tools,
sculptures, humi-
dors, spoons, snob
sticks, etc.

The “Best Begin-
ner” category is new
to thisyear’s contest.
Any type of work can
be submitted to this
category, with the
qualification that
it was made in the
maker’s first year of woodworking. If
you've picked up the woodworking bug
for the first time since last year’sawards,
attended your first schooling in the craft
or finally gotaround to making instead
of daydreaming, thisis your chance to
show the world your new skills!

To be clear —you cannot have been
in the practice of working with wood
before last year’s call, with a firm cut-
offat April 1, 2017.

4 m POPULAR WOODWORKING MAGAZINE April 2018

Thestaffand contributors of Popular
Woodworking Magazine will review and
select our favorites, alongside our read-
ers. Your online voting for the Reader’s
Choice Awards will open on June 20,
and your votes will determine a win-
ner in each of the five categories. Six
prizes of $100 will be handed out to
the five editor’s picks in each category
and to the one overall reader’s choice
winner—as thatbig grand prize award
0f $1,000 selected by the editors.

Last year’s contest was inspiring —
we had makers from around the globe
with all manner of backgrounds and
expertise, who submitted gorgeous
work. Al Spicer’s Morning Glory Demi-
lune Table (pictured here) took home
the grand prize, with its astounding
veneer and marquetry work, delicate
form and attention to detail.

One tip to those interested in entering
this year’s contest — quality photogra-
phyisimportant! We
want to have every-
thing at our disposal
to discuss the fine
points of your work —
do your work justice
and take good pho-
tos. Neutral back-
grounds, sharp focus
and good lighting
will help the judging
process —and if you
win, we'll be looking
for high-resolution
photography for the
magazine’s November issue.

The rest of the contest details, in-
cluding directions on entering, can be
found on our website, popularwood
working.com/2018excellence.

The staff —and your fellow readers
—are looking forward to you strutting
your stuff! pwm

O =t
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Bend the sanding rules.

This abrasive takes on any

shape to make detail and flat
sanding easy. And the unique film
backing resists punctures, tears
and creases. It’ll change the way
you think about sanding.

@ 3M 2018, All rights reserved. 3M and PRO GRADE PRO GRADE

PRECISION are trademarks of 3M. LS. patent pending. Ultra Flexible Sandlng Sheets and RO"S
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Dishwasher-safe
Finish for Wood?

e have wood-handled
silverware, which gets
washed in a dishwasher.

In the past L have refinished the wood
using General Finishes Salad Bowl
Finish. That worked well in the be-
ginning, but now years later it has
totally worn off, and the handles are
back to bare wood. The salad bowl
finish seems to wear off evenly with-
out flaking.

We want something that lasts
longer but doesn't end up flaking
off and looking unsightly, maybe
a finish that cures in the wood, not
on the wood. What finish do you
recommend for this application? I
was thinking to use boiled linseed
oil, or do you think I should just stick
with the salad bowl finish and reap-
ply every few years?

Ifnothing holds up toa hot, soapy
dishwasher—is therearecommended
wood finish that would last longer if
I wash by hand? Maybe a two-part
epoxyasa finish, oris that not food-
safe when cured?

Bill Law,
Cincinnati, Ohio

Bill,

I'm surprised the finish lasted as long
asitdid. Salad Bowl Finish is varnish
thinned half with mineral spirits. You'll
get a little build after a few coats. An
oil finishwon’t build, but Iwould think
it would disappear very quickly in a
dishwasher.

You seemed to have good results
fromwhatyou did previously. I would
stay with thinned varnish, and recoat
when needed.

The problem I have responding is
thatyou seem to want something close
to permanent, and nothing is.

Building a thicker finish will
lengthen the time before the finish
wears off, but if water can find a way
underneath, it will cause the finish to
peel and get pretty ugly. Polyurethane
would be easier to apply than epoxy.
Both will block water penetration as
long as they are in good shape, but it’s
notthe penetration that’s the issue. It’s
the wear.

If youre willing to wash by hand, I
would do that and continue using the
wiping varnish.

Bob Flexner, contributing editor
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Hardwood Dustpan

I'm building Christopher Schwarz’s
“Dovetailed Dustpan” from the June
2017 issue of Popular Woodworking
Magazine (#232),and I'm wondering if
I could substitute '/4"-thick hardwood
for the hardboard you used for the top
and bottom.

Will this work or will the wood be
to likely to split off at the bevel? Also
would I have trouble with it warping?

Tim Abbott,
Otsego, Michigan
Tim,
You can indeed use hardwood for the top
and bottom — with some precautions.

I recommend quartersawn stock to
minimize wood movement. Also, Iwould
orient the grain from left to right (instead
of front to back). And attach the top and
bottom with screws. When drilling the
clearance holes for the screws, ream them
out a bit from front to back to allow for
some wood movement.

Christopher Schwarz, contributor

Takes a Licking?

I just finished watching your video
test of the Lixie Dead Blow Mallet
(on the popularwoodworking.com
shop blog). I'm wondering if the in-
terchangeable heads you show in the
video will keep their hardness and
structure over time.

I've noticed that cheaper soft-blow
hammers get soft over time —mine cer-
tainly did. Do you think the Lixie’s
heads hold up over time?

Daniel Smith
via email

Dale,

WhatI can relate on durability is maybe
too small a sample size to be viable as a
“study,” but the mallet we had at Col-
lege of the Redwoods (now the Krenov
School) was at least a few years old when
Lused it, and felt (if my memory is cor-
rect) identical to the brand-new mallet I
used in this test.

That said, Lixie has been around for
some time, and 'm pretty confident that, if
the mallet heads do wear or soften, I'll be
ableto getreplacement heads, and they’re

CONTINUED ON PAGE 8

PHOTO BY BRENDAN GAFFNEY



A DECADE IN THE MAKING —
TOTALLY REDESIGNED i

Use any standard 2 % hp Router

Color Pendant with USB Interface

One-Year Warranty on Parts and Labor

Compatible with Windows 7 or later

Includes Vectric Desktop V9 Designing Software

Prototype or Mass Produce your Own Parts

Cut or Engrave on Wood, Soft Metals, Acrylics, Ceramic tile
Robust CNC Functionality for Professional or Hobbyist

Digital Duplicator
4th Axis
Laser Engraver

Next Wave
Automata

www.NextWaveAutomation.com

CARD #127 or go to PWFREEINFO.COM

(RIKON |

4-Piece Woodturning
, Tool System with Carbide Insert Cutters

ENJOY THE SUPERIOR CUTTING ACTION OF CARBIDE!
Designed for spindle and faceplate work where scraping and shear cutting
action needs the precision that these new tools deliver.

* Tungsten Carbide Insert Cutters keep sharp longer than carbon or HSS tools.

* Simply rotate a dull cutter for new edge! Takes just seconds.

= Circle, Square and Diamond Cutters provide variety of shapes for turning needs.
* Tool-less Chuck in the handle makes changing between shafts/cutters fast easy.
* Machined Shafts with cutters include flat bottom with 2 side flats for

"—'0 consistent tool positioning in scraping or shear cutting mode.
E O CIRCLE CUTTER D SQUARE CUTTER DIAMOND CUTTER
— Bowl interiors, Straights & Detail lines, V's,
‘0 coves, & contours convex shapes & undercuts

# 70-800 MSRP $199.99

Call today for more information 877-884-5167
or visit www.rikontools.com for a dealer near you!

CARD #42 or go to PWFREEINFO.COM
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not too costly ($10 or so). But I have seen
no sign of wear on the mallets I've used,
and I've heard good things from several
furniture makers who have used them
for alongtime.

Brendan Gaffney, interim editor

Reclaimed Fencing

I really enjoyed Nancy Hiller’s article
concerning salvaged wood on the popu-
larwoodworking.com shop blog. My
questionisaboutsalvaged fencingand
storm-felled lumber.

Therecent hurricanes here toppled
my fence, lots of weathered 2x4s, 4x4s,
even a couple of 6x6s, as well as 100
/8"x 5"x 72" cypress boards. It would
be a shame to trash them. Are they safe
to use?

Brian Donaldson
Melbourne, Florida
Brian,
Safe touse for what, would be my question.
Arethey natural (untreated) cypress? In
that case, they should be OK to use for
outdoor structures such as fencing, gates,
picnic tables or planters.

Iwould be concerned about moisture
contentif you're considering using them for
indoor furniture or millwork. If they were
milled for fencing, they were probably not
dried foruse as interior furniture lumber.

The other consideration is fasteners.
You would obviously want to make sure
you've removed all fasteners before run-
ning fence lumber through any of your
machines.

Nancy Hiller, contributor

High-Stakes Woodworking
I'm an aspiring woodworker, and I've
been following Brendan Gaffney’s
Instagram feed as he builds various
projectsinspired by “The Anarchist’s
Design Book.”

I write with a question about your
coffee table build. In Christopher
Schwarz’s book, he talks about using
asliding dovetail piece to add depth to
the tabletop for the staked leg. However,
Isaw that you simply glued blocks un-
der the table for depth.

8 m POPULAR WOODWORKING MAGAZINE  April 2018

| SONTINVED FROM PAGE 6

I was about to cut those dovetailed
pieces for my standing desk project
when I saw your move. Your blocks
look far simpler than trying to nail the
fit on those long dovetails.

Has your impression been that the
glued blocks are sufficiently strong to
support the staked legs?

Also, it looks like you ran your
blocks across the grain of the table
top. Did you have a particular reason
for doing this?

My desk is going to be tall, 22" deep
and made with 8/4 poplar.

Benjamin Ice
Auburn, Indiana

Benjamin,
The table was small enough that blocks
were sufficient to add thickness to the
tabletop, without causing wood move-
mentissues. That said, I'd recommend the
sliding dovetailed battens, whichIdid on
my staked worktable, for a few reasons.

For one, if you're making a standing
desk, the legs will be pretty long. Therefore,
any cupping across the top will result in
tippy legs pretty quickly. They don't need
to be dovetailed, though — you can nail
them or affix them with tabletop buttons
(something that accommodates move-
ment).

Also, such long legs will add leverage
onthe tenons—and one misplaced stride
might have the power to do some damage.
Better to reinforce the joint with added
thickness. pwM

Brendan Gaffney, interim editor

ONLINE EXTRAS

Letters & Comments

At popularwoodworking.com/letters you'll
find reader questions and comments, as
well as our editors’ responses.

We want to hear from you.
Popular Woodworking Magazine welcomes
comments from readers. Published cor-
respondence may be edited for length or
style. All published letters become the prop-
erty of Popular Woodworking Magazine.
Send your questions and comments
via email to popwood@fwmedia.com, or
by mail to 10151 Carver Road, Suite 300,
Cincinnati, OH 45242.

e g

Highly Recommended

A good local lumberyard can be the dif-
ference between a good projectand a
great process. Woodworking starts from a
board of wood, and finding the right peo-
ple with the right stuff can be a godsend.

During the past few months, I've
put together a map and directory of lum-
beryards across the United States (and a
few from abroad) with reviews from our
readers. If you're still looking for that great
yard, take a look, at popularwoodwork
ing.com/local-lumberyard-map.

— Brendan Gaffney

FPOPULAR

Customer Service

How can | contact customer service with questions
regarding my subscription, includingalostordamaged
issue?

Visit popularwoodworking.com/customerservice. Or write
to Popular Woodworking Magazine, P.O. Box 421751,
Palm Coast, FL 32142-1751. Or, if you prefer the telephone,
call 877-860-9140 (U.S. & Canada), 386-246-3369
(International) and a customer service representative will
be happy to help you.

When does my subscription expire?

The date of your subscription expiration appears on your
magazine mailing label, above your name. The date
indlicates the last issue in your subscription.

Canlgetbackissues of Popular Woodworking
Magazine?

Back issues are available while supplies last. Visit
popularwoodworking.com/backissues. Or if you know
the exact month and year of the issue you want, call our
customer service department toll-free at 855-840-5118
toorder.

Whatif Iwantmore information aboutthe projects or
tools I read aboutin Popular Woodworking Magazine?
For all editorial questions, please write to Popular
Woodworking Magazine, 8469 Blue Ash Road, Suite 100,
Cincinnati, OH 45236. Or send an email to
popwood@fwmedia.com.

Does Popular Woodworking Magazine offer group
discounts?

Group discounts are available by special arrangement
with the publisher. For more details, send an email to
Debbie Paolello at debbie.paolello@fwmedia.com or call
513-531-2690 x11296.

Our Privacy Promise to You

We make portions of our customer list available to carefully
screened companies that offer products and services we
believe you may enjoy. If you do not want to receive offers
and/or information, please let us know by contacting us at:

List Manager, F+W Media, Inc.

10151 Carver Road, Suite 300

Blue Ash, OH 45242

Safety Note

Safety is your responsibility. Manufacturers place safety
devices on their equipment for a reason. In many photos
you see in Popular Woodworking Magazine, these have
been removed to provide clarity. In some cases we'll use an
awkward body position so you can better see what's being
demonstrated. Don’t copy us. Think about each procedure
you're going to perform beforehand.
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Q101@ — Extremely Hard Cutting,
Spring-tempered Edge

Q101® Band Saw Blades -

72"x1/2II (6’0"x1/2")

72" length for Shopsmith or similar
models, hard edge, Flex-back Carbon
only $13.77ea

Q101® Band Saw Blades —
932" x V2" (7'9V2"xV2")
Flex-back Carbon, fits most 14"
Delta Jet, etc.

only $16.71ea

Ideal for the woodworking )
industry, our custom-welded
blades feature spring-tempered *
backs and precisely hardened
teeth allowing for very

accurate cuts.

Q201@ - Precision Ground Tooth,
Computer Controlled Hardening

Q201® Premium Band Saw Blades -
72"x1/2II (6’0"x1/2")

72" length for Shopsmith or similar
models, hard edge, Hard Back Carbon
only $12.57ea

Q201® Band Saw Blades —
932" x V2" (7'9V2"xV2")

Hard Back Carbon, fits most 14"
Delta Jet, etc.

only $15.11ea

Q201@ Band Saw Blades —
105"xY2" (8'9"xY2")

Hard Back Carbon, fits most
14" band saws with risers
only $16.38ea

* Manufactured with precision
ground tooth

e Computer controlled hardening
e Custom welded to any length
* Shipped in 24 hours

800.754.6920

CARD #83 or go to PWFREEINFO.COM

Blade Guide Upgrade Kits

A drastic improvement over factory blade guides
which translates into cleaner cuts, quieter operation
and less wasted wood.

o -‘:: . o b ) “:

Jet 14" Blade Guide
Conversion Upgrade Kit

only $166.47

Delta 14" Blade Guide
Conversion Upgrade Kit

only $166.47

Circular Saw Blades

); { j

Q-Saw Wood Blade
7-1/4" x 5/8" x 24T

$9.30 ea.

Q-Saw Wood Blade
10" x 5/8" x 40T

$20.35 ea.

SAWBLADE ¢ C»M'

GO DIRECT



Stalf Favorites

ike many of our readers, the
Lstaff of Popular Woodworking
Magazine and I look forward
every issue to seeing what our read-
ers and authors will send our way
for the “Tricks of the Trade” column.
So this month, I put the call out

to our staff for their favorites tricks
from the past few years. We all have
reasons to love ours—itmay beatrick

we’ve come to love through usage or
onewejust think wasa greatexample
of thinking outside of the box.

As for my favorite trick —it’s the
amazing talent of our illustrator,
Martha Garstang Hill, whose work
you see on these pages. Enjoy her
drawings, and enjoy your work!

Brendan Gaffney,
interim editor

Sander Circle Jig
Ilove this trick—and when David Lyell
and I went to shoot a video for it, we
came up with our own addition. We
made the stop that controls the diam-
eter of the disc moveable, which lets me
easily vary the disk sizes I can sand.
Jake Motz,
online content developer

I find myself needing a lot of small
circles for use on wooden toys. When
I cut those disks out with a circle-
cuttingjig on the band saw, the edge
is a little too rough, so I've made a
fixture for the disk sander that makes
quick work of sanding the wheels
perfectly round and smooth.
Aledger strip on the bottom plate
of the fixture fits into the sander’s

miterslot to hold itin place. Atop that
is a moveable arm, secured in place
loosely enough so that it can freely
pivot. At the working end, I cut off
an /8" drill bit that fits through holes
in the center of the rough disks; it’s
epoxiedinplace to the swingarm. In
front of the armis astop that controls
the diameter to which the disks are
sanded (it’s simply screwed in place,
and can be easily moved as needed).
I slip a rough disk onto the cut-
off drill bit, then swing the arm into
the rotating sander until the disk
contactsit. The motion of the sander
rotates the disk at high speed and
sandsitroundin seconds, while the
stop keepsit from getting too small.
Dan Martin,

Galena, Ohio
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Nail with head
removed

Use the Nail to Drill the Pilot
Finding the right pilot hole for a cut nail
or Roman nail can be a series of experi-
ments with drill bits and scrap wood. Or
you can just nip the head off the nail and
chuck it in your drill.

Too many times we look for complex
solutions when the answer is right in front
of our eyes.

Christopher Schwarz,
contributing editor

This is an old trick, but a good one —
drilling pilot holes for nails using the
nailitself. It works with both wire nails
and cut nails.

With a pair of lineman’s pliers, clip
the head off of one of the nails from the
box youre using. Make sure that it is
good and straight, and that there are
no protrusions around the area where
the head was clipped.

Chuck this “headless” nail in your
drilling tool of choice and use the nail
itself to “drill” the hole. With wire nails,
you can stop the hole when you get
through the moulding. With cutnails,
it’s best to make the pilot one-half to
two-thirds the length of the nail.

This will result in perfectly sized
nail holes every time.

Grant Burger,
Boston, Massachusetts
CONTINUED ON PAGE 12

ILLUSTRATIONS BY MARTHA GARSTANG HILL



Maximum Strength

Maximum Control

KNEW

CONCEPTS
Lhe— ]

Get Control with the Strongest,

Stiffest Fret Saws on Earth
Available in

Titanium or Aluminum

The Classic Look
of Hand-Cut
Dovetails.

www.knewconcepts.com

CARD #60 or go to PWFREEINFO.COM

LEIGH JIGS MAKE IT EASY
Simple Operation e Exceptional Versatility

: Precise Joint Fit ® Superb Dust Control
Y T : See the video leighjigs.com
1405 Deborah Herman Rd SW, Conover, NC 28613 x ' e’ =
I f | Phone: 828-322-WOOD (9663) b | g ' -l q Cc."cé!.'u':mg
I Email: support@westpennhardwoods.com . - v - . 'YEArs  800-663-8932

Visit our Website: www.westpennhardwoods.com

CARD #126 or go to PWFREEINFO.COM
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When sharpness counts, count on DMT®. Our line of sharpeners has
the industry’s highest concentration of diamonds per square inch,
and an unrelentingly flat surface. Precisely engineered to give you

excellent results time and again, trust your tools to DMT.

MTsharp.com/P D_W
PROUDLY MADEINTHEUSA V7 sharp.com/PW

508.481.5944

CARD #92 or go to PWFREEINFO.COM



Rust-free ‘Ruler Trick” with

High-density Polyethylene
I like putting a small back bevel on my
planeirons, ala “The Ruler Trick” —but I
don’t love the messy rulers laying about.
Thistrick solvedmy problem—on the cheap.
David Lyell
online content director

For the past two years, 've been using
a modification of the “Charlesworth
Ruler Trick” for sharpening that I think
is a significant improvement. I never
liked the idea of rubbing a steel plane
ironalongasteelrule. Its rubbing metal
on metal and the swarf (fine abrasive
slurry) from the stones gets between
the metal pieces and chews them up.
This ruins the steel rule and it makes
it difficult to read later. Plus, leaving
the rule on a wet stone invites rust.
The rule becomes just one more thing
to clean up and wipe down when you
finish sharpening.

Small 6" rules are cheap, but I had
only one and didn’t want to ruin it.
decided that high-density polyethylene
(HDPE) would be a far better choice
thansteel. Iwanted a small piece of the
material that was thin, flat and about
the same size as the steel rule for
which it was being substituted.
Astandard American milk jug
doesn’thaveaflatspotanywhere
on it. However, the newer style
square milk jug has some flat spots on
the sides; it’s perfect for this use.

Cut a strip from the flat side of the
milk jug withascalpel or X-Acto knife
then trim it to size with a steel rule.

This new strip of HDPE is low fric-
tion, doesn’trust, can stay on your wa-
terstone and is thinner than the steel
ruleitreplaces. So, it creates a smaller
back bevel on the plane iron that is
being sharpened.

Jonathan White,
Port Angeles, Washington

Protect Your Hands
From Chisel Lands
We've seen tons of clever tricks over the
years, but personally I love this simple
idea for protecting fingers from chisels —
just because of all the nicks I have from
practicing my dovetails.
Scott Francis
Popular Woodworking books editor

Many new chisels, especially most
premium-quality chisels, have sharp
lands (the beveled side edges). Some
people wear cotton gloves to protect

12 m POPULAR WOODWORKING MAGAZINE April 2018

Finger pad with
tip removed

theirhands when using these, butIdon’t
like the loss of feel and sensitivity with
gloves. SoIcame up withasimplesolu-
tion to avoid getting cut by these edges.
Icutoff the tip of a rubber finger pad
(sold at office supply stores to guard
against paper cuts) and slide it onto my
index finger for use as a guard against
the chisel edges. It doesn’t interfere
with feedback and control, and I no
longer suffer from cuts —even if T hold
the chisel tightly. pwm
Charles Mak,
Calgary, Alberta

Strip of HDPE,
cut from square
milk jug

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/apr18

TRICKS ONLINE: We post tricks from the
past and film videos of some Tricks of the
Trade in use in our shop. Theyre avail-
able online, free. Visit popularwoodwork
ing.com/tricks to read and watch.

Our products are available online at:
m ShopWoodworking.com

Cash and prizes

for your tricks and tips!
Each issue we publish woodworking tips
from our readers. Next issue’s winner
receives a $250 gift certificate from Lee
Valley Tools, good for any item in the
catalog or on the website (leevalley.com).
(The tools pictured below are for illustra-
tion only and are not part of the prize.)
Runners-up each receive a check for
$50 to $100. When submitting a trick,
include your mailing address and phone
number. All accepted entries become the
property of Popular Woodworking
Magazine. Send your trick by email to
popwoodtricks@fwmedia.com, or mail it
to Tricks of the Trade, Popular Wood-
working Magazine, 8469 Blue Ash Road,
Suite 100, Cincinnati, OH 45236.

QT .;[Ku'lgnlﬁﬁl||Q|E.n—“:!EquRAQ.E.umuuu--um-lun-mmm-um.-.m--un---uu--mmun-.um-mmluu.muuuu-muuummmu.nm.|.u.(?Ql’NT'MHH‘Hifﬁﬁ’N.ﬁ/hﬁﬁﬂﬂuunn



FASTENER GUIDE s, jcume,

FLAT HEADS 55

l ; p et — 3 I functi OVAL
% 1 i B For hinges &
Sy ) .

FLAT FLAT w'lTH NiBS BUGLE UNDERCUT FLAT
Used in a wide range of applications that require the head

| PAN HEADS | i (T f -
- it [ h - HOUNOJDASHER LARGE !OUND LOW PROFILE

WASHER HEAD ROUND WASHER
HEAD

. Can be used in any application where the head
PAN MODIFIED PAN I.OWPIZ\I!"?FII.E does not need to be countersunk & pulls the

. . material together creating a tight joint
Used in a variety of components that do e I
not require the head to countersink

CUSTOMER SERVICE EXPERTS AVAILABLE
MONDAY-FRIDAY 7AM-5PM PST

e e \ \\E\:\w“
TR | R “s\\

VIEW THE ENTIRE GUIDE ONLINE
WWW.QUICKSCREWS.COM/FASTENER-GUIDE
800.743.6916

CARD #118 or go to PWFREEINFO.COM
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TOOL TEST gy 1 starr
Shaper Origin Hand-held CNC

Introducing a new kind of CNC, happy in the hands of a woodworker.

p to now, CNCs were large,

l | heavy, complicated tools that

took up alot of space in ashop.

The Shaper Origin is something quite

different. It'sa hand-held, easy-to-use

CNC that you take to your work, in-
stead of the other way around.

All CNCs need to know their pre-
cise location within their work space.
Conventional CNCswork on their own
platforms, with rails and guide systems
that keep track of their position.

The Origin (assembled in the U.S.)
takesadifferentapproach. On the front
of the machine is a high-resolution
camera that scans for domino-like
position markers printed on a special
paper tape that the user lays out on the
work every 3"-4"in front of the machine
(two 150'-long rolls are supplied with
the machine, and additional rolls can
be bought from Shaper Tools for $18).

By using the camera to monitor the
markers on the tape, the Origin can
keep track of its position. This allows
the machine to stick to the path that
the user traces on the screen while
moving the tool over the work. While
the user follows the line, the Origin’s
spindle cuts and moves within the
tool to compensate for any user error
in tracing and makes the cut. It isn’t
hard to follow the paths displayed on
the monitor — you only have to come
within about!/4", which is easier to
do than it sounds. The process is not
unlike following a router template.

Shaper Origin

Shaper Tools = shapertools.com or
888-281-1012

Streetprice = $2,199 (preorder price)

= BLOG Follow along with the author as he
dives into this tool and puts it to the test.

Prices correct at time of publication.
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Ease of Use is a Key Feature
The Origin brings more than portabil-
ity to the party — Shaper Tools puts a
major emphasis on ease of use. Screens
are easy to understand and settingup a
cutis simple thanks to awell-designed
interface. Once you scan for markers,
position your design, set cutting param-
eters and establish the cutting depth,
you're good to go.

The company takes ease of use astep
further with a collection of projects at
their Shaper Hub — with a few clicks,
your choice is downloaded right into
the machine. You canalso create your
own designs and import them via a
USB flash drive. The Origin uses SVG
(Scalable Vector Graphic) format files
that can be created in the computer
drawing program of your choice. A one
year subscription to Fusion360is also
included with your purchase.

Is the Shaper Origin

Right for You?

Comparing the Origin to a fixed CNC
initspricerangeis difficult because the
machinesare so different. A comparable

New methods. The Shaper Origin takes a
new approach to CNC routing —a camera
scans for patterned tape to locate the ma-
chine and the spindle compensates for error
while the user follows an on-screen guide.

small conventional CNC works on its
ownwith higher precision and can cut
in 3D, whereas the Origin’s workspace
limits are best measured by the length
of an extension cord, works in 2D, is
user-drivenand easier tolearnand use.

Keep in mind that the Origin, with
its small footprint, needs to rest on a
sizable flatsurface. At first glance, this
limitation makes it better suited for
cutting plywood or MDF, rather than
thick, solid wood boards of random
widths and lengths. However, if you
combine the Origin with smart use
of other tools plus new methods and
techniques, you can work past many
of the limitations.

Withits simplicity, exceptional ease
of use, small footprint and unlimited
workspace, for many, particularly those
who see a CNC as a digital tool to sup-
port other woodworking methods, it
could be a great fit.

— Tim Celeski
CONTINUED ON PAGE 16

PHOTOS BY THE AUTHORS



From Lignomat
Pin and Pinless Avoid
Shrinking

Moisture gz
Meters

—

Buy Quality, Accuracy, Reliability
and Professional Customer Service.

i Made in USA
Patent pending

Put your router to work for fast, easy,
accurate dados with our DadoRight™.
Use the clamps you already own or get
a package that includes one. Watch the
online demo to see how easy it is.

2-Year
Warranty!

800-227-2105

Call today for more info. There is no need for cloth, Our wooden gear clock is a great way
www.Lignomat.com glue or wires to make to showcase woodworking skills and
tambours with this great create a unique decoration. Deluxe kit

CARD #124 or go to PWFREEINFO.COM set from Amana Tools™. comes with a pin router accessory, full

size templates, hardware kit, spiral bit

T ? and CD and DVD instructions.

We have several great new sets made just
for CNC applications depending on your
focus. If you’re making cabinets, signs,
carving or working with materials other
than wood, we can help you with the
tools you need to get the project finished.
Check it out at www.woodline.com/collec-
tions/cnc.

OH '| Huu,_ ” m W ,pumn ;ﬁ.;
Wide Selection of IndIVIduaI Bits, Shaper Cutters &
Woodworking Accessories made by both
WOODLINEUSA & Amana Tool ®

* Free Shipping on most orders over $50

* Unsurpassed Customer Service

» Affordable Custom Bits

* New easy to use website

Request or view
/_‘fw:;.,

Yes, we | P a catalog online or visit us at

have gift ,' .‘

P: 586.484.7713 cards! \S% ‘ www.woodline.com

www.brandingirons.biz
CARD #93 or go to PWFREEINFO.COM CARD #50 or go to PWFREEINFO.COM
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CONTINUED FROM PAGE 14,

Yost MOWW 9" Rapid Action Woodworking Vise

efore I admitted I was a wood-
B worker, laccomplished all of my

woodworking in a Craftsman
bench vise. I remember buying my
bench vise asa young man who wanted
to give the heaviest (and therefore, the
most meaningful) gift to my father for
Christmas that I could.

Having spent some time with wood,
I've come to see that bench vises are
nota total solution to workholding for
woodworking. They do, however, work
well for a variety of tasks around the
shop—and are straightforward to install.

MI9WW Rapid Action Vise

Yost Vises = yostvises.com or
616-396-2063

Street price = from $64 to $99

= WATCH See how the author installed this
vise, and how he uses it for woodworking.

Prices vary —above is the range as of publication.

The Chinese-made Yost
MOWW delivers solid de-
sign at a fair price — the
MSRP is $99, but it’s fre-
quently onsale from online
retailers (I picked mine up
for $64). The solidity of the
castings and hardware are
apparent, and the buttress
threads tell me thatIwon’t
have issues with the lead
screw. I couldn’t detectany
slop when opening the vise
to its full 10".

Another thing I like about the Yost
stems from my machinistbackground -1
have failed to acclimate to the tradi-
tional quick-release mechanism where
a counterclockwise turn disengages
the thread. Perhaps it's my upbringing,
butI enjoy the trigger-activated quick
release. This vise operates normally,
with no gimmicks until you decide to

Ray lles Large Drawknife

making class with Larry Barrett, a

student of Jennie Alexander’s who
has built on the beautiful designs and
methods used in the Alexander-style
ladderback chair. When I was looking
through my tool kit in preparation for
the class, one tool needed replacing —
thatrusty old drawknife I had only ever
used to debark logs.

Thad anumber of recommendations
on what drawknife I might enjoy most
—but in the end, I went with this tool
from Lincolnshire toolmaker Ray Iles.

In October of 2017, I took a chair-

Ray lles Large Drawknife

Tools for Working Wood =
toolsforworkingwood.com or
800-426-4613

Streetprice = $79.95
= WATCH Tricks to sharpening a drawknife.

Prices correct at time of publication.
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If you've bought tools
from Ray before (as I have
many times, through Tools
for Working Wood) you know
the deal — they are no-non-
sense tools. In keeping with
the Sheffield tradition, this
drawknife is no different —
greatsteel, simple design and
comfortable handles.

The knife shines particu-
larly brightin the steel depart-
ment — after being sharpened, it held
arazor edge through hours of work.
The handles, which are turned from
beech and finished with linseed oil,
are comfortable, but not so polished
that you lose your grip.

With an 8"-wide and 1°/8"-deep
blade, this drawknife was a bit larger
than what other students brought with
them to the class, but this was only a
disadvantage when it came to carvinga

pull the trigger to the right of the handle
and pull the jaws wide open. That's an
operation that makes sense to me.
The painton my viseisn't perfectand
there are minor scuffs on the handle,
but for this price 'm more than happy
to entertain minor cosmetic blemishes
—and Ilook forward to putting my own
marks on the vise, for years to come.
— David Lyell

very tight radius. Otherwise, the longer
cutting edge was very comfortable and
allowed for a lot of lateral movement
when taking slicing cuts. Since the
class, I've used the tool in all manner
of shaping tasks, and it’s held up won-
derfully. At $79.95, it pays for itself by
coming sharp, flatand ready to use—no
need to grind and scrape the rust off of
granddad’s old beater. pwm

— Brendan Gaffney



Woodpeckers®
ULTRA-SHEAR

The Evolution of
Carbide Insert
Woodturning

Love Turning but Hate Sharpening?

If you love turning but don’t have the time or equipment it

takes to effectively sharpen your tools, you have to check out
Woodpeckers new Ultra-Shear line. Just like other carbide insert
tools, Ulfra-Shear tools have a short learning curve, simply keep
the tool flat and level on the centerline of the workpiece and cut
the shape you want.

But Ultra-Shear goes even further, delivering a spectacular
surface finish with a technique called shear scraping. Roll the
tool right or left on your tool rest and you will feel it land solidly on
a secondary bearing surface. This sets your cutting edge at 45°
to the stock. Coming into the work at this angle, the wood fibers
slice cleanly, virtually eliminating sanding. The exclusive shape of
the Ultra-Shear shaft allows you to switch from aggressive stock
removal to super-fine finishing in the blink of an eye.

The Sharpest, Longest Lasting Inserts

On the “business end”, Woodpeckers development team worked
hand in hand with the best carbide manufacturer in the country

to give you the

best inserts on
fine-grained carbide can be

the market. It
polished to a mirror finish,

starts with a
yielding a cleaner, sharper edge. Yet it is tough enough to hold

nano-grain carbide
material. This extremely
that edge longer than virtually every other insert on the market.

Solid Support for the Insert
Means Chatter-Free Cuts

The alloy steel shaft undergoes a two-step hardening process
giving you a tool that floats smoothly across your tool rest and
resists vibration, even when extended well over

the tool rest. The tool y

pocket machined into . :
the shaft supports the l

insert with three-point l
contact, not just the ] | j
clamping force of the |
screw. You get a tool |
that feels and responds

even better than most i

conventional tools. = & L G L

Keep the tool flat on
the tool rest and level

For ultra-fine finishing
cuts, roll the tool right or

Detail tool has two styles
of tips, full sharp (supplied

to the ground for fast left until it lands on the as standard) for creating
stock removal and basic ~ 45° bearing surface. Now, precise vee lines and
shaping cuts. take a light pass with the  radius point for making

small beads and coves
(optional).

tool still level. You'll be
amazed at the clean cut
and smooth finish.

Whether you're a beginner or an experienced turner, turn large bowls, pens or tiny miniatures, you'll find Ultra-Shear tools will eliminate
the drudgery of sharpening and dramatically increase your confidence and success at the lathe. For more details and to see the tools in

action, visit our website: www.woodpeck.com/ultra-shear

Woodpeckers, Inc.”

See our full line of American-made precision
woodworking tools at woodpeck.com

(800) 752-0725

Strongsville, Ohio

CARD #52 or go to PWFREEINFO.COM




DESIGN MATTERS BY GEORGE R. WALKER

Design by Touch

While design is dominated by the eye, the hand plays an important role.

ostof what I've written about
design has focused on how
we look atit. Yet good design

often has multiple layers that speak to
all of our senses. We tend to think of
the visual sense as the dominant player,
but our sense of touch canalso help us
take our designs to another level.

Our ability to see with our fingers
is remarkable. We can reach into our
pocketand tell the difference between
a dime and a penny. We can run our
hands across a freshly planed board,
feeling the smallest plane track that’s
invisible to our eyes. When we say that
we work with our hands, it’'s more than
just wielding a chisel or mallet. Our
hands are a portal to how we interact
with the tools and the work.

Much of what we do at the bench is
dependent on what our hands tell us.
It'salmostimpossible to imagine work-
ing without the sense of touch. But that
goes beyond running our fingertips
over a joint to feel whether the parts
are flush and tight. We constantly make
aesthetic judgments with our hands,
which are always looking for connec-
tions. Our sense of touch isalways on,
much like our nose that catches a whiff
of something thatbringsasmile, frown
or empty indifference.
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Like butter. The curves on this wooden butter paddle are a treat to the eye but even better to touch.

Good Skipper

I can remember as a boy searching
through the rocks on a gravel beach
for good skipper stones that I could
slingacross the water. Often, as I picked
through the sand and stones, I'd stumble
across one with an odd shape that felt
justrightin my hand. I'd roll it around
my fingers and, without thinking, it
became akeeperand wentin my pocket
instead of the lake bottom —much tomy
mom’s chagrin, when she later found it
rattling in the washing machine.

From a distance.
Much of our visual
interpretation of
a design is from
across the room
and about how it
fits into the neigh-
borhood, as with
this dresser in its
period surround-
ings.

We make judgments about our envi-
ronment throughall of our senses, each
one giving us a piece of the picture of
the reality before us. And, three of them
(sight, sound and smell) are feedback
mechanisms we use from a distance.

We make visual judgments abouta
chestof drawers or table from across the
room. Often our impressions are about
how the objectrelates to the spaceitsits
in. We find that our visual judgment is
ofteninfluenced by sunlightstreaming
through anearby window and how the
surfaces reflect that light. Feedback
we get from a distance tells us how the
object relates with its surroundings.
Furniture has always been strongly
linked to architecture — how it relates
to its surroundings ties into that.

Up Close & Physical
Oursense of touch isadifferentanimal.
It’s always a close-up encounter. It dif-
fers from visual judgments because
we are not comparing how the piece
interacts with its surroundings, we
are responding to how the piece inter-
CONTINUED ON PAGE 20

PHOTOS BY THE AUTHOR



MEASURE MOISTURE

IN THE WOOD
NOT ON THE WOOD

»
/ v

MOISTURE METERS
DESIGNED FOR WOODWORKING PROFESSIONALS
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KBody REVO ommen

LESS CLOGGING,
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The hest parallel clamp in the world just got better!
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K Body REVO (KRE) adds a handle with built-in hex head socket for applying clamping force when desired and, a new
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DESIGN.MALTERS

acts with our bodies. We are taking in
some complex and sophisticated signals
through the nervesin our fingers, which
oftenstrike a chord inside us thatis dif-
ficult to explain. Why does a wooden
handle seem friendlier to our grip than
aninjection-molded plastichandle? The
latter feels hollow and dead.

From our earliest moments our fin-
gers help us understand and relate to
our world. It’s a subjective thing, but
like our sense of hearing there are some
universals that we connect with. With
hearing we may have a wide range of
preferences, but universally we tend
to connect more with a songbird than
a sound of a dentist’s drill or a jack-
hammer. With our sense of touch we
also have a wide range of shapes and
textures we connect with—and we typi-
cally connect more with curves than
sharp corners and ragged edges.

Shapes
Designers have long recognized this
powerful connection and, despite our
advancesin technology, it’s stilla force
to be reckoned with. I once spoke with
an engineer from Kodak who spent de-
cades working on designs for hand-held
cameras. He joked that the overarching
goal was always to design a camera
shape that felt like a bar of soap.
Think aboutit. Look at many of the
small technical items meant to interact
with your hands, like the mouse you
use with your computer. It’s justa plas-
tic bar of soap. That shape is telling us
something justlike a smooth stone that
found its way into a child’s pocket. We
respond profoundly to curved surfaces

The mouse that roars. The small carved de-

tails on this chair arm speak louder than their
size would suggest.
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CONTINUED FROM PAGE 18

The handle challenge. In a blind test, for which would our hand vote — the carved wooden
handle on this antique wooden plane or the plastic tote on this modern hand tool?

that our hands can explore and connect
with. Whetherit’s the arch on the back
of an old wooden scoop or the gentle
curved termination on the arm of a
chair, our hands send us messages that
make us smile inside.

I know that when I pick up a bowl
and feel the curves on the inside of the
vessel, if the curve feels like something
thatI'scooped out with my bare hand,
a little music goes off in my head and
I find that I connect with it. The same
goes for the curves on the outer sur-
face. Sometimes the shape of abowl or
turned vessel feels like it’s embracing
my hands, not the other way around.
I try to forget about what my head is
saying and listen to what my hands
are telling me.

See With Your Hands
If you have read this column for any
length of time you know that 'malways
challenging you to open your eyes to see
deeply. Whetherit's with a sketchbook
or camera, or exploring with a pair of
dividers, 'm always encouraging you
with methods to gain fresh insight.
Here’sanother way to broaden your
horizon. Use your sense of touch to
deliberately train your inner eye. Don’t
be embarrassed to close your eyes and
use your hands to make mental notes
about the shape of a drawer pull or the
edge of a chair’s back splat. Use your
fingers to compare. Take note of tran-
sitions that feel delicious compared to
ones that seem mechanical and dead.

The right curve. Are my hands holding this
hewn bowl or are the curves on this bow!
embracing my hands?

You probably already do this with-
out thinking—but try to slow down and
do it deliberately, paying attention to
what your hands are telling you. Just
make sure thatdrawer pull doesn’tend
up inyour pants pocket, rattling around
in the washing machine. pwm

George is the co-author of three design books and
writer of the By Hand & Eye blog (with Jim Tolpin).

ONLINE EXTRAS

For links to all these online extras, go to:
= popularwoodworking.com/apr18

BLOG: Read more from George R. Walker on
his By Hand & Eye blog with Jim Tolpin.

iNourstore: George R. Walker’s DVDs.

Our products are available online at:
= ShopWoodworking.com

About This Column
x

- Design Matters dives into
% the basics of proportions,
- forms, contrast and compo-

sition to give you the skill to tackle furniture
design challenges with confidence.
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Learn what “sharp”
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The Video Guide
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Strongsville, Ohio

Make a Sweet Seat

Build a Welsh stick chair along with bodger Don Weber (and a few
students) as he walks you through it step by step with both hand-tool and
power-tool approaches. You'll learn:

= How to saddle the seat

= To turn spindles on a pole lathe or
powered lathe

= How to steam-bend the arm bows in a simple
shop-made steam box

= How to “leg up” the seat, and a no-fail method
for drilling out the stretcher locations

= Proper assembly and finishing methods

| = And more!

219 minutes

DVD: R3756; Download: R3757
Order your copy online as a Download
or DVD at ShapWoodworking.com or
Ca” 855'840'5118 (8 a.m.-5 p.m. Mountain Time).



HARBOR FREIGHT

QUALITY TOOLS AT RIDICULOUSLY LOW PRICES
B00+ Stores Nationwide GHEMIfnghtmm e
' CHICAGO = E.\.EEI&I& ?4 SUPER PREDATOR. L?‘. SUPER
12" SLIDING COMPOUND 8750 MAX. STARTIN I:lstnmrlmn
DOUBLE-BEVEL "a mu RUNNING WATTS EIESESEacy
MITER SAW 3 HP (420 CC) GAS GENERATOR
SR

NOW ™y * GFCIoutlets

: HUW
; ;, — “ rnmmru 2qﬁ
134T e 52700
iy [ FLTd Customer Rating

s599%
IOH-IJ nmmmwl 3139 ﬂ.n.

Whesd kit snd baftery sold swparstey
thewn
i |I i ||| I III Wil i ||||
20259847

LINAT 3 - Coupan waild thraugh &1318°

,CENTRALPNEUMATIC a4
_ SGALLON, 100 FoL 00l XREE | RAPID PUMP=1.5 TON

_ IR COMPRESSORS 1)\ \hiniy RACING JACK
ITEM 69268/97080 shawn | * 3-1/2 pumps lifts most vehicles
B. PANCAKE | * Lifts from 3-1/2" to 14-1/8"

1
1
1
ITEM ﬂﬂﬁa?mm = Lightweight 34 Ibs. i :
1
1
1
]

vnuncuuu:s N“‘" Fararara
-k 9397
[ SAVE 59% |

| [k
; ' ITEM asusarsmu

06CEM@ 90 PSI,  [UGUSUTT! | F8 | 52“5 2516/60252

1CFM@40PS| [ALUEE mu...ggm y 465 s

8 UL T EDRUR
ZozZasSans I

LI § - Coupan walid thiough BE518°

Laser

guide ¢
SAVE
2170

ITEM 68530/63086,/69671
ITEM 63525/63087/63088, CALIFORNIA ONLY
(NN

I‘It Emn on aid thioagh &1118°

lxslmrllating
| | |
* Airdelivery:
ALAST  wsoeoisma

| |II| Wb ||ll| DULE UL L

unn - Coupon nm th "

-

-

< SUPER COUPON |

14" SPINDLE SANDER | 72" x 80"

Gustomer Rati
SOEE o BANKET

’qqﬂ : Customer Rating y ]

SAVE 564

ITEM 62146/69257 shown mwal. MODEL RKEH

AT OO0 A0 : AN AAR IO SO0 ORR 0 :

H”LTF 80

anne umﬂ Cougon val hII nw&l! w

W comeareto  § !E SAVE

1332
ITEM 69505/62418/66537 shown | L LR IL

% SUPER COUPON

- e
8139

7 FUNCTION *

DIGITAL *

. MULTIMETER

T A7) +35"LCDDisplay »
'f « Battery Include

ITEM 63604/63
muwnm:ssm thawa *

l IO

ml

+
PTEGERET 2w JADLAND e v S5

ZSIJII LB. ELECTRIC WINCH WITH
WIRELESS REMOTE CONTROL
* Weighs 14.3 Ibs.
* 11-1/8"Lx4-1/2°H

Voted Best Winches

nm"’
| |||| (][] || ||| || |I| || ||I|l |l|l ll[l] ||||| [ [1]]]

DER-FREE

POW
I III'I']II.E GLOVES
I’M?K OF 100

. * 5 mil thickness

l ok [ e e “gw l
| :ﬂ;‘:&iﬂ: 35’ .| CEIMFAHE 10

¢
py‘rm

“””a\-

Bht% mmm ﬂﬂﬂ G'UW
196 hown

LR I|I|| II|I |I| II il IIII [}

7 mwmmﬂn&f} "

%< SUPER COUPON

RERY, =< SUPER COUPON

ON Customer Rating |
o e

* 70gallon

R

LYY 3 - Comgun it themugh 631"

LTLITHIUM CORDLESS Ferite st
1!2“ COMPACT IJIHLIJIIIIHEII l(IT
[- 450in. Ibs. of torque 5
* 1.5amp hour battery =%
= Weighs 3 4 lhs.

| B COMPARETO
PEIITB! CABLE

Hmll.l

ITEM 63531
: LR ||II (]

o wxmi. e

o SUPER | HERCULES (w5 DEWALT] ,?4 |33L @ ENTRAL

6" DIGITAL CALIPER |

* Includes SAE
and metric

measurements !

Includes two
1.5% SH44 bution ]
cell hatteries. 1

I
conrsreto $9007 N SAVE ITEM B1585
HUSKY mu_g.; B8Y%, sz‘qram:r.-'ﬂ

TR
,HaulivIaster a4

700 LB. CAPACITY 1
BIGFOOT HAND TRUCK 1
Customet Ilaml NOW

EEH. 9 qqq
AVE

56

ROUGHNECK ol 545

ITEM O7568/62974/52900 shew

(AR A e

LINIY 4 - Cespon vl o B130°

D

COMPARETD § E
e DEWALT mstgm

' eI

"
| 579

CustomerRating _ 4-1/2", 7 AMP
FIraEIEsEs ANGLE GRINDER !

ITEM 63052/652556 shown

L IIIII IIlII ||I I lllll Il || ||| Hin

1/4" TRIM ROUTER
Customer Rating

.

ITEM §1626/62659
LT 44914 thows

ELERR) 7J-n

LAY B+ Cepan vale thinigh &1 370°

COMPARETO

'CHICAGO = ELECTRIC

|
PAINT SPRAYER KIT

Customer Rating
ESESESES™

o ki 2
""“ ""“’ ITEM 62915/50600 dhowe

: ||||n|||||||||||2|11,||5||7||§|,1!|1|€|_|un||||[||||||[

LY § - Cawpon vaiis through 12

ER TOOLS %’Lm
2.5 HP, ‘Ill" INDUSTRIAL
TILE/BRICK SAW

Biade sold
| ceparately.

1
f compaRETO s[‘
[ KOBALT  woei:kwssio-m

Ll III I III! |II|I I [ I|l|| 1 |II|

AIRLESS | :ﬁum' CAPACITY FOLDABLE

SA\'I HORSE
Customer Rati
Hﬂﬂﬂ

NOW
$89‘I

3
comeareTo $1G01 i ITEM 60710
STANLEY  moce stsrriane 61979/69446 down

0 O A 000 OO

BT § - Copn it gt BTFH
rfOUTDOOR C;-‘

m 24 FT., 18 BULB 1zsucm
w’rn R STRING L
:u:-uui

COMPARETD § g!lli

ITEM 63483 [ LY e

E 0000 T

LT § - oo bl Mg £7710°

“Ciraginal eosgan anly. Mo use on prior purcheses alter 38 days from origins] purchass o witieul srginal reseipl. Velid thrgh 81010

CARD #76 or go to PWFREEINFO.COM




1 ARTS & MYSTEIRIES BY PETER FOLLANSBEE

Mitered Mortise & Tenon

This joint brings an English charm to a New England-style chest.

or me, the timing of writing for
F a magazine is hard to wrap my
head around. The season that I
write in is never the season my stuff
gets read. As I write this column, it is
late November in New England, and
the column is for the Aprilissue of the
magazine. Sowe're justheadinginto the
otherside of the winter as youread this.
Aslworked in the shop today, I was
thinking about how falland winter are
some of the best times for this work.
Springand summer have many distrac-
tions, and the heatand humidity of full
summer are often overpowering for
this getting-older green woodworker.
I'd rather split big oak logs in cooler
weather. They stay green longer then,
too — no need to hurry. And the shop
isaninviting place on dreary fall days.
Today,I'm working on ajoined chest
for a client. This one is not a copy of
any particular chest, butjusta generic
example. I decided to add an English
flair to it (as opposed to New England,
my usual vantage point) by using a
mitered shoulder on the tenons that
overlapabeveled edge on the mortised
parts. The full effect of this format is
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to create a beveled frame around each
carved panel. Notatall unusual in old
England, this technique stands out
like a sore thumb when we find it on
New England chests. I know of one

Insitu. A joined chest
with a drawer, maybe
1680-1710, from the
Connecticut River Valley
in Massachusetts. The
front of the chest uses
mitered mortise-and-
tenon joints to create
the distinct beveled look
around the panels.

very large group of chests, referred to
as “Hadley” chests, that always feature
this joint on the chest front.

The framing on the sides and back
have 90° tenon shoulders meeting
square-edged mortised members.
There’s perhaps 200 or more of these
chests, and I've never seen one of them
without the mitered front joints. Other
than the Hadley chests, I know of ex-
actly one other New England chest that
uses this joint. Not one other group of
chests,just one chest. All the othersuse
square-edge framing and 90° shoul-
ders. Sometimes these have stopped
bevels around the panel openings,
sometimes moulded edges fading in
and out around the panel openings.
But always 90° at the joint.

L haven't cut this joint in maybe 10
years, so I practiced a couple to get the
hang ofit. It’s frustrating, because I'm

17TH-CENTURY CHEST PHOTO COURTESY OF THE YALE UNIVERSITY ART GALLERY;

OTHER PHOTOS BY THE AUTHOR



Full tilt. The sawn angle of the front angle is tricky — a chiseled trench guides the saw. Cet close
to the correct angle, but tune up the fit by planing the rail to fit.

so used to my joints going together
right off the saw and chisel, with nary
atest-fit. This joint has me almost back
to square one.

First I lay out the front shoulder
across the muntin. Then I use a mor-
tise gauge to strike the thickness and
“setback” of the tenon, in this case the
tenon is 716" thick, set back from the
rail’'s face /3". Now [ use a miter gauge,
oranadjustable bevel setat45° to strike
from the front shoulder to the front
of the tenon. Then I use a square to
carry this point back to create the rear
shoulder.

Undercutting that front shoulder is
the kicker. It’s really about tilting the
saw over a good bit—more than I think.
Iscore across the shoulder with a knife,
then pare behind thisline with a chisel
to make a slight trench for the saw to
lean in while I'm cutting this shoulder.
Then the rear shoulder is back to nor-

mal. [always cut these just behind the
line, so they don’t hit the mortised part.
ThenIsplit the cheeks and pare across
the tenon faces to bring the tenon to
its final thickness. I lay out the planed
bevel with a marking gauge. I usually
setit so the bevel almost but not quite
reaches the panel groove. You have to
tilt the plane over more than you think,
same as sawing the shoulder. I keep
checking my progress with the miter
gauge or an adjustable bevel.

1 chop the mortise with a >16" mor-
tise chisel and a mallet. There’s a slew
of methods to chopping mortises; I stay
out of any debate about one method
versus another. It'slike the joiners’ ver-
sion of pins versus tails.

After chopping the mortise, I plow
the panel groove and then plane the
bevel. When I'm planing this bevel, I
keep checking the progress by insert-
ing the tenon and seeing how the bev-

Bevel planing.

After the mortise is
chopped and the
groove is plowed,
bevel the edge of
the parts. Check the
fit as you go, and
make small adjust-
ments.

eled shoulder is meeting the bevel on
the mortise. Check often, make small
adjustments.

It takes me some fiddling around
as [ test-fit this joint to get it the way
wantit. Ideally the tenon’s long sloping
shoulder slips right over the bevel on
the mortised member. The test joints
helped me get warmed up to this joint
again. By the time I was cutting the
chest front (eight joints) I was getting
back up to speed. Now the sensible
thing to do would be to make them
on my next chest too. Nah, that’s not
me. PWM

Peter has been involved in traditional craft since
1980. Read more from him on spoon carving, period
tools and more at pfollansbee.wordpress.com.
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All together now. One of the chest’s joints
during a test fit. This is as good as it needs
to be.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/apr18

BLOG: Read Peter Follansbee’s blog.

ARTICLE: “The Best Oak Money Can’t Buy.”

About this Column
T C “Arts & Mysteries”

A Iféfl S refers to tlee contract

__Mysteries . eenan apprentice
and master — the 18th-century master was
contractually obligated to teach appren-
tices trade secrets of a given craft (and the
apprentice was expected to preserve those
“mysteries”).

Our products are available online at:
m ShopWoodworking.com

popularwoodworking.com m 25
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figurines
painted
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Exclusive Collection
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models as highly-detailed handcrafted figurines — each model |
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i

i

)

:

LT

specially selected by top executives at Indian Motorcycle®.

1:18-scale in exacting detail!

Every issue is handcrafted and painted by hand — from the smooth
rounded fenders and each individual spoke to the glossy showroom
finish and chrome-like trim. Limited to only 95 casting days, each
issue also arrives hand-numbered with a Certificate of Authenticity. ECity State Zip

Specially-designed display! iEmaﬂ (optional)

To showcase all 6 of your Indian® Motorcycles, your collection also '
includes a custom-designed wall display. Start your collection today iSignature
with a FREE PREVIEW of the “1923 Indian Motorcycle.” When you i /44582 forshipping and 908684-E08801

service; see HamiltonCollection.
keep it, you'll become a collector of the Evolution of the Great Indian 1\ iy oy sies | A52505en 1 s s e eion s bosomes vl
. . . . . en, after I've acquired my third issue, I'll receive the remainin
Motorcycle series and receive each new bike as it’s released. Collect 1t Forinfomatinansalestax | o b e colletion s e

§ you may owe to your state, go to

as man.y. as You llke or Ca.nce]. a.nY tlme Slmp].Y b.y. notlfymg us. Your 1 HamiltonCollection.com/use-tax. | diSplay case in one convenient shipment. This way | can enjoy the

W All orders are subject to product entire collection without having to wait! Il only be billed for each

Name

(Please print clearly.)

Address

sa tjsfaction js guaran teed for one full year or yo ur mon ey back! W availability and credit approval. Allow | Temaining motorcycle one at a time at the same low issue price (plus &
1 6 to 8 weeks for shipment. shipping and service), plus the custom-designed display for two low ¥
: ©2018 HC. Al Rights Reserved. installments of $39.99 (plus a total of $17.98 shipping and service). :

Officially licensed product of Indian Motorcycle® International, LLC, all rights reserved. INDIAN MOTORCYCLE® is a registered trademark of Indian Motorcycle®, LLC.
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and dirt-simple jigs

‘ . h 11 make the joinery a
> C a enge straightforward task.

BY JEFF MILLER

4
d
.
5

tend to think of Chippendale chairs

as highly ornate. But there are star-

tlingly simple examples of the style
as well. After encountering some of
the simpler versions of these chairs,
I became fascinated. I love the inter-
play of curves and angles, the simple
yet bold form and the feeling that this
chair could fitin almost anywhere. So
Idecided to build my own moderately
faithful version.

Interestingly, the joinery found on
the originals is in some ways easier to
execute by hand. Using some tools and
processes about which I've written be-
fore (see the Online Extras), along with
some simple additions, cuttingaccurate
joineryis easy andreliable. Thisarticle
will focus on that joinery and how to
make it simple to execute by hand.

Features of the Chair

The most notable design features of
this chair — and most chairs in the
Chippendale style — are the splayed
and curved back legs and the twisted
siderails and stretchers. Thereare also
the “ears” that provide some additional
material in the crest rail for the joint
with the rear legs.

Structurally, the most interesting
elements are the angled mortises and
straight tenons with angled shoulders
found on the side rails and side stretch-
ers. These are not much harder to cut by
hand than an ordinary mortise-and-ten-
onjoint, but grow in complexity when
cut by machine. The splay of the legs
comes from the angled shoulders (from
top to bottom) of the back rail — these,

A LEAD PHOTO BY AL PARRISH; STEP PHOTOS BY THE AUTHOR;
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Twisted side rails. The splayed back legs are an obvious feature of this chair style. Less obvious
is the twist in the side rails that accommodates the splay of the back legs. In most circumstances,
this feature is invisible. But in the right light, it appears like magic.

too, are easily cut by hand, but aren’t
much harder by machine.

The Back Legs

Start work by making two patterns for
the back legs and lay out this profile on
the backs of the two legs. Cut the profile
and smooth the convex and concave
curves.

Lay out the flat section on the front
of the legs where the side rails will join
the legs. Mark an X from opposite cor-
ners. Plane the center of the X until you
reach the limitlines of the flat section.

The Front Legs
Mill the front legs 1" overlong for now.
You'll cut the extra off after mortises
have been chopped and the tenons fit.
Now lay out the locations for the
side rail, frontand lower back rail mor-
tises. Lay out /4"-wide mortises for
now; you'll re-scribe and pare to the
6" finished dimension after chopping,.
Additionally, lay out the mortises for
the lower back stretcher.

Not Quite 31 Mortise Flavors
There are lots of different mortise-and-
tenon joints in this chair:

m Basicjoints (front rail to the front
legs, crest rail)

= Joints where the mortise is the
sameasinabasicjointbut the tenon has

an angled shoulder (lower back rail to
the back legs and lower back stretcher)

= Joints where the mortise is cut at
anangle to the surface, the tenon s cut
parallel to the rail but the shouldersare
angled (side rail to leg joints)

m And variations on these flavors
where the tenons have only one shoul-
der (the side and back stretchers).

A few simple jigs make the mortis-
ing easier. They are quick to build, and
they produce accurate results when
used with sharp chisels.

Chopping & Paring

On all of the chair mortises, I chop
first, then pare with the chisel held
tight to a paring block. After the first
paring cut, slide the chisel over about
/8" and make the next cut with the

Make a flat place. The first passes are to plane
away the center of the X. Plane away the legs
of the X evenly until they disappear and then
take another pass or two.

ON.BUILDING CHAIRS,

hairs are complex. You

should approach them
differently than other proj-
ects. Although there are plans
included here, chairs are not
generally built from plans.
You're better off with patterns.

Chair patterns work like
story sticks, in that they not only
have the information about the
shaping and sizing of curved
parts, they also contain informa-
tion about the joinery on these
parts. You should also work
through most of this chair proj-
ect without paying attention to
specific angles. This chair does
have one exception to this: the
angles at both ends of the lower
back rail should be 5°. Because
this angle only becomes critical
once you've chosen it, a pro-
tractor is fine for setting your
bevel for this angle. The length
of this rail (at the top) is 12"

All other angles and lengths
should come directly from the
chair itself as the project pro-
gresses.

Are you flat? Check that the flats on the two
legs are the same by placing the legs with the
planed flats on a flat surface. The tops of the
legs should be the same height off the surface.
The leg bottoms don’t matter as much.
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Chippendale Chair

NO. ITEM DIMENSIONS (INCHES) MATERIAL COMMENTS
T w L

1 2 Front legs 14 1 18 Rift Walnut Rough length*
1 2 Back legs 13/4 41/4 39  Walnut Oversized**
1 2 Side rails 1 23/4 17 Walnut Rough length
0 1 Front rail 1 23/4 20 Walnut Rough length
O 1 Rear rail 13/8 23/4 15 Walnut Rough length
0 2 Side stretchers he 13/8 17 Walnut Rough length
0 1 Center stretcher he 13/8 17 Walnut Rough length
QO 1 Rear stretcher 1116 13/8 13 Walnut Rough length
1 1 Crest rail 1316 2V 22 Walnut Rough length
Q1 Shoe 114 1 12 Walnut Rough length
QO 1 Back splat 34 4 18 Walnut t
1 1 Corner block blank 1 217 24 Hardwood %
3 1 Slip seat Sgorln 16 20 Plywood

*Parts should be fit and trimmed in place. **Can be nested and pulled from one
6"-wide board. tTwo matched pieces or one wide board. $Rough length of total
stock needed for 4 corner blocks.

Editor’s note: As Jeff notes above in “On Building Chairs,” the angles and lengths used

to build this chair should be determined through the process of construction. Mea-
surements below have been supplied for reference, and correspond to Jeff’s full-sized
drawings (which are also included in the “Online Extras” for this article).

11/2||
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1
Pne'Pne  5/16" radius

slip seat rabbet

half-blind dovetail
for stretcher S
A

14" deep x 116" wide

Q)

PROFILE

“A chair is a very difficult object. A

skyscraper is almost easier. That is

why Chippendale is famous.”
—Ludwig Mies van der Rohe

(1886-1969),
German-American architect

p 15" 5

143/4"

corner block
;

20"
SEAT DETAIL
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17"

ELEVATION
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In line with the back. The setup on your
bench is important to the success of mortising.
Make sure you can see that you're holding the
chisel vertical (or angled appropriately).

tool’s leading edge. Overlapping cuts
require less force, and this leads to
greater accuracy.

Plain Vanilla Mortises

Theleast intimidating mortises on the
chair are those on the inside faces of
the front legs. Follow these with the
mortises for the lower back rail in the
rear legs. Chop them perpendicular to
the front surface of the legs.

The smaller mortises for the lower
back stretcher are also “vanilla.” Pare
all of the side walls using the paring
blocks. Although the mortises in the
crest rail are also simple, wait until
you've dry-assembled the back railand
the two back legs to lay them out.

Scrap support. When you chop the mortises
in the back legs, you’ll want to support the
legs against the pounding. Use the offcut
from band sawing the leg.

The easy way. You can do it the hard way, or you can do it the easy way. All of these jigs make it

easier to get great results.

More Interesting Flavors
Chopping the angled mortises for the
side rails (in the front and back legs)
issimilar to the straight mortises. The
easiest way to deal with the angles is
to rely on the angled paring block asa
chopping guide. Keep the chisel about
173" away and watch the gap between
the block and the chisel. Any inaccu-
racy will get pared away.

Don’t cut the angled mortises for
the stretchers yet. These are not at the
same angle as the side rail angle. You'll
need to wait until the basic chair frame
is dry-fit to get that angle.

Tenoning
Angled shoulders on the lower back
rail provide the leg splay. The twist on
the faces of the side rails will be this
same angle. Set your bevel gauge to 5°.
The simplest ways to cut consistent
angles on a chair is to create a wedge.
Startwith 1%4" x 215" x 12" stock. Square
up one end of the stock, then place the
bevel gauge against the end grain and
mark the angle. Cut and smooth the

A block guides you. Pare the side walls to final
size. Most of the time I use a paring block,
and stagger my paring cuts.

wedge. Lay outand cut the angled ends
of your lower back rail, then use the
wedge to shoot these ends accurately.
Lay out the tenons on the ends of
therail, then saw the cheeks and shoul-
ders. Fit the tenons to the lower back
mortises. There are a lot of tools that
will work well to clean up the tenon

Some holds barred.
Put all of the pressure
on the handle over the
rail stock. Two fingers
are enough for the out-
board handle — this will
help you avoid tipping
the router plane.
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Slightly twisted. This shows the completed
layout of the twist in the side rail. Note that
we’re looking at the bottom of the “passen-
ger-side” rail from the rear of the rail. If your
rail doesn’t look like this. ...

cheeks, but the best of these for chair
work is the router plane.

Clamp the rail between the legs.
It helps to make up a couple of scrap
wedges at 5° out of a soft wood and
faced with #220-grit sandpaper so the
clamps don’t slide or damage the legs.
Measure the overall width of the back
assembly at the top of the rail.

Prepare the Side Rails
The splay angle of the back legs requires
you to createa “twist” in the side rails.
Thisis one of the most interesting fea-
tures of the chair, butit’s one few people
notice unless you proudly (or annoy-
ingly, according to my kids) pointitout.
Determine the orientation of your
rails. Mark the top edge and the out-
side face. Place the bevel gauge (set at
5°) against the back end of one of the
siderailsand draw an angled line from
the top outside corner to the opposite
edge. Mirror this on the otherside rail.
Transfer the linesaround from the ends
onto the bottom edges, then draw a
line from this point to the front bottom
corners of the rails. Complete the layout
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of the twist by drawing a line on the
outside faces of the rails from the back
top corner to the front bottom corner.

All of this layout defines the wedge
of wood thatyouwill plane off to create
the twist in each side rail. Hold your
plane atapproximately the 5° angle and
take tapering cuts. Proceed carefully
until you hit the lines.

Side Rail Lengths & Angles

Idrew up asimplified plan view of the
chair on a scrap of plywood ripped to
14%/4" (the perpendicular distance be-
tween the inside of the front and the
backlegs) and atleast 10" long, with the
edges squared up. This will determine
the length and angle for the side rails.

On one of the short edges of the
plywood, mark off half the width of
the back leg assembly at the top of the
rail (this should be close to 15'/2"). On
the opposite edge, mark off 10" — half
of the 20" intended front width of the
chair. Connect the marks and you'll
have both the angle and the length of
the rail between shoulders. Seta bevel
gauge to this angle.

Start your layout at the back of the
side rails with the twisted tenons. The
cheeks are marked out parallel to this
face. To lay out the shoulders, measure
the depth of the side rail mortises in the
backlegs, subtract /32", then lay out the
shoulder lines straight across the angled
face and beveled across the top and bot-
tom edges with the bevel gauge. Mark
the inside face to meet the beveled lines.

Mark out the front shoulder location
based on thelength you justdetermined
with your drawing. Scribe the outside

Almost twisted.
This is what the side
rail should look like
a few passes before
you're done.

_secure block to fence
/' with bolt & washer

cutangle in face
for angled mortises

tapped hole/
threaded insert

10"

1/8"-deep dado
for block

ADJUSTABLE PARING BLOCK

front of side rail

adjust arris
after cutting
tenons

SIDE RAIL TENON LAYOUT



face of the rail square, then the edges
at the same bevel angle as at the back
of the rail. Mark the inside face, then
scribe the cheeks.

Cut the Tenons

Cut the tenon cheeks. The easiest way
to cut the shoulders is with the Ten-
oning Frame and Chairmaker’s Saw
(which I built in “Perfect Shoulders,”
anarticle thatislinked toin the Online
Extras), but you can cut and pare the
shoulders freehand or with an angled
block as well.

The Front Rail

If all has gone perfectly, the front of
the chair will measure 20" from the
outsides of the front legs. If not, adjust
the length of the front rail so it fits be-
tween the legs. That's why you left this
rail until last.

The front rail’s tenons are straight-
forward: straight tenons and right-
angle shoulders. Whew! Celebrate by
carefully dry-assembling the frame.

Stretchers

While the chair is together, work on
the side stretcher mortises. Clamp the
chair’s joints tight. Make a block of %4"
x3%16" x 18" and use this block to mark
the bottom of the stretchers, then mea-
sureup /8" and 118" for the location of
the bottom and top of the mortises on

Flat to the floor. The layout in the back legs
for the two side stretchers should be perpen-
dicular to the floor, not parallel to the legs.

Quick-&-dirty layout tool. The angle for the slat stretcher is different than that for the side rail. An

improvised shop-made bevel gauge is an easy way to figure out this angle.

Double angles. To make things interesting, the back of the side stretcher has a compound angle.
This gives you the secondary angle you need.

both the front and back legs.

The stretcher mortises in the back
legare different than the side rail mor-
tises; they are perpendicular to the
floor, not parallel to the edge of the leg.
This is to account for the bare-faced
tenons, and are different from the side
rails. Use a square on the bench to lay
out the mortise sides. The top of these
mortisesshouldbe /2" to 78" away from
the outside faces of the legs.

The faces of the stretchers should
wind up inset /16" from the edges of
the legs.

Complete the layout by scribing the
sides of the frontstretcher mortises /8"
and /8" away from the outside edges of
the legs. Don’t chop anything just yet.

The Stretcher Angle

Thesstretcher mortises must be chopped
at the stretcher angle, which is differ-
ent from the side rail angle, because
therear legs sweep back. The height of
the stretcher on the legisimportantin
figuring out this angle.

I made up ashop-made bevel gauge
for thisand placed it on top of the 3%16"-
wide layout block, and aligned it with
the front outside corner of the back
leg and the rear outside corner of the
frontleg.

You'llalsoneed to setasecond bevel
gauge for the angle between the straight-
edge and the sweep of the back legs.

Measure the length between the legs
atthe bottom of where the stretcher will
go. Thiswill be the longest shoulder to
shoulder distance between tenons. Be-
cause these are much smaller mortises,
I didn’'t bother with the paring block.

Instead, use a cut-off from band saw-
ing thelegs to support the leg and posi-
tion it. Fit the side rail into its mortise
and be sure that the top and bottom
edges of the rail are perpendicular to
your bench. Align your chopping with
therail so the mortise goesinto the leg
parallel to the rail (as seen from the
side). The angle in plan view is differ-
ent, and is guided by your oversized
bevel gauge.
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Hidden strength. A bonus half-blind dovetail joint is underneath the stretchers.

The mortises in the front legs are
easier because you only need to worry
about the angle from the bevel gauge.

The Side Stretcher Twist

Before you can cut the tenons on the
sidestretchers, plane the same 5° twist
into them that you created on the side
rails. The processis the same as it was
for the rails.

Note that the stretcher tenons are
half-tenons (or bare-face tenons). Mark
the tenon cheeks from the inside face
of the stretchers.

Startwith the front tenon (the easier
one), and mark out the splay angle on
the top and bottom of the stretchers,
the straight outside shoulders and the
tenon thickness. Saw and pare away
the waste.

Measure the shoulder-to-shoulder
distance on the bottom outside cor-
ner of the stretcher. Use the two bevel
gauges to scribe the compound-angled
shoulder of the rear tenon. Scribe the
tenon thickness, then cut away the
waste. Pare to your shoulder lines, ad-
just the fit of the tenon and see if the
stretchers fit.

The Rear Stretcher

The rear stretcher is easier. Clamp
together the back of the chairand hold
your slat stock up to the legs so the
mortises are centered. Clamp the slat
stockin place, then scribe the shoulder
lines. Verify that these are the same 5°
angle as the lower back rail. Lay out
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and cut the rabbet that will make the
tenon on the front face of the stretcher.
Test the fit.

The Cross-stretcher
All that remains on the undercarriage
of the chair is the cross-stretcher. Dry
fit the rails, stretchers and legs, and
clamp everything up. Flip the chair
assembly upside down.

Measure 6" back from the frontlegs
and lay out dovetail sockets for attach-
ing the cross-stretchers. This dovetail

Joinery insurance. Make sure that the
shoulders at the tops of the legs are aligned
perfectly with a setup like this.

will also be also bare-faced, in that the
front face of the cross-stretcher makes
up one side of the tail. Cut the dovetail
sockets and chisel out the waste.

Set a bevel gauge to the angle be-
tween the center and side stretcher and
cut the bevel on one end of the center
stretcher. Scribe the other end to the
correctlengthandbevelitas well. Lay
your cross-stretcher stock on the side
stretchers so that the front face is in
position over the dovetail socket. Scribe
the beveled shoulders, then lay out the
depth of the notch that will allow the
cross-stretcher to fit flush with the side
stretchers. Lay the center stretcher in
place and scribe the angled faces from
inside the sockets.

Chisel away the wood that makes
up theangled face of the dovetail. Then
cut therabbet thatallows the stretcher
to sit flush with its companions. Fit
the stretcher.

The Crest Rail
Clamp the back legs and lower back
rail. Lay this assembly on the blank for
the crest rail and mark where the legs
will meetit. Lay out the mortises based
on these marks, about /8" in from the
outside edges of the legs and centered
on the thickness of the rail. Chop the
mortises to depth, then clean up the
side walls.

Measure up 17'/8" from the top of the
back railand make marks on the inside
back corner of the legs for the crestrail

Guided by the bevel. Watch the negative
space between the bevel gauge and the
mortise chisel to get the angle right.



shoulders. Lay out the cheeks at right
angles to the shoulders, and saw these
alittle outside the layout lines. Fit the
leg tenons to the crest rail mortises.
Dry-fit the crest rail in place with the
rest of the back assembly.

Theback splat will need to be angled
back so it aims for the lower back rail
and shoe. Use a straightedge to set a
bevel gauge at the angle for the splat.
This will be the angle of the long mor-
tise in the crest rail for the back splat,
and for the shoulder of the open-faced
tenon of the top of the splat.

Chop and pare the long mortise
for the back splat. Lay out the crest
rail shape. Cut the rail to shape, then
smooth with spokeshaves, rasps, scrap-
er and a chisel for the meeting points
of the curves. Leave a little bit of extra
wood where the crest rail meets the
legs to trim after glue-up.

The Shoe

The shoe is a shaped component sepa-
rate from the lower back rail, into which
you cut a long mortise for the bottom
of the splat. The bottom of the shoe is
planed to fine tune the fit of the back
splat to the chair. Lay out the long mor-
tise for the splat, then chop and pare.
The mortise is at right angles to the top
surface. Fitting the shoe —and angling
it — comes after the work on the splat.

The Back Splat
Determine the rough length of the splat
and smooth its faces before cutting
the joinery. Cut bare-face tenons on
the back of the board at the top, and
the front at the bottom. Cut back the
angled shoulders on the upper tenon
away from the line, then carefully pare
to the scribed lines.

Cut the bottom as you did the top,
but without the angle. Saw out the
shape of the splat, and smooth its edges.

Fit & Shape the Shoe

Assemble the back of the chair with
the lower backrail, crestrail, shoe and
splat. There will be a gap between the
shoulders of the rear legs and the crest
rail flats. Mark and plane the angle on
the underside of the shoe to geta perfect
fit. Finish shaping the shoe.

A quick fit. Paring the angle along the face of the splat is easier than it looks. There’s not much
wood to remove, and you can undercut the shoulder. A sharp, wide chisel will help you keep the

lines straight and clean.

Beyond Joinery
The joinery is done. Before assembly,
rabbet the tops of the rails and the front
legs for the drop-in seat. Assemble in
stages to keep things under control.
The sides of the chair come first.
Spread glue in the mortises and
lightly on the tenons, then assemble
asideand clamp tight. Once both sides
are done, add the front rail and the
lower back rail and back stretcher to
complete the next stage of the glue-
up. Then add the crest rail. The splat
and shoe are next. The final step is to
add the dovetailed center stretcher
underneath.

Final Steps

The hard stuff is done, but there are
more details to take care of. Add corner
blocks to reinforce the joinery and pro-
vide an (optional) attachment point for
the seat. You also need to level the legs
on the chair so it sits reliably flat. Cut
the slip seat from 3" or /2" plywood
(and send it out for upholstery —or do
it yourself).

Apply your choice of finish to the
chair. And finally, add glides to the
bottom of the legs to protect the legs
and the floor. pwm

Jeffis a Chicago-based furniture maker and author of
many articles and several books on woodworking.

Afine fit. You should be able to push the
shoe into place snugly without opening the
crest rail-to-leg joints when it all fits.

ONLINE EXTRAS

For links to all online extras, go to:
u popularwoodworking.com/apr18

wessite: See Jeff’s original, full-size drawings
that he uses to make this chair.

ArTICLE: “Perfect Shoulders,” by Jeff Miller
—learn how to cut tenons with this shop-
made tenon saw and can’t-fail jig.

tosuY: “The Foundations of Better Wood-
working” by Jeff Miller.

INOURSTORE: “Using the Versatile Chisel” by
Jeff Miller (available as video download or
on DVD).

Our products are available online at:
m ShopWoodworking.com
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to imagine a workbench without

screw-driven vises. But for most of
human history, that's how you worked.
No matter what you were building —
furniture, wagons, barrels or houses
—the workbench was typically a strong
table with a collection of pegs, wedges
and notches.

While screw-driven vises have ex-
isted since Roman times, they don’t
show up on workbenches until about
the 14th century. And evenin the 18th
century, many woodworkers still pre-
ferred simple benches without screw-
driven vises.

For today’s woodworker, I think
there are many reasons to understand
and consider alternatives to the mod-
ern workbench. For one, they let you
transform almost any surface into a
workbench —evenapicnictable. So, you
don’t have to leave your shop behind
while on vacation.

They also are a great way to get a
fully functional bench without spend-
ing much money. All of these contriv-
ances use scraps—plus maybe a holdfast
or clamp. So, you don’t have to spend
$3,000 on a bench to build your first
birdhouse.

Finally, these workholding methods
are justas effectiveas modern vises. In
some cases they are actually superior.
Let’s begin with my favorite—the single-
point planing stop.

I t's difficult for most woodworkers

The lockjaw stop. This French bench uses
rusty nails to secure the work. | have yet to cut
myself on a metal planing stop during the last
12 years. So, this looks worse than it really is.

The Planing Stop

On early workbenches, the planing stop
is the foundation for all the other bits
of workholding. In fact, some benches
are equipped with only a planing stop.

Most planing stops are comprised
of asquare stick that’s long enough to
penetrate the benchtop and give you
enough height for planing boards on
edge—3"x3"x12"is typical. The stop
is adjusted up and down with mallet
blows so it needs to be a durable wood
and dry.

Youmight think that fitting the plan-
ing stop requires you to consider how
wet the benchtop is and the current
season. Will the stop and benchtop (or
both) shrink as they dry? There are for-
mulasand lots speculation for how tight
or loose to make things. Ignore them.

When I fit a planing stop, I assume

Wide planing stop. Add a thin batten in front
of your planing stop, and you’ve made an
effective planing stop for wide panels.

that 'm going to have to adjust it later
onifitbecomes too tight or makeanew
one if things get too loose. So, I focus
on getting a good snug fit that day. I
want the stop to move about /8" with
each heavy mallet blow.

After I get that fit, I simply pay at-
tention to how it functions. If the stop
becomes almost impossible to move,
Iremoveitand planeita tad. Ifit’s too
loose, you can glue some veneer onto
the existing stop or make a new one.
In time, the wood will settle down and
your planing stop will do the same.

The Bitey Bits

Most planing stops have some toothed
metal on their tops to help secure the
work. This can be as simple as a few
nails driven through the stop. Other
woodworkersattachabit of saw steel to

work. When you reach the far edge, use your hip to press the board against the stop. If you have a face vise, move its jaw out to help support
the board as well.
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A kick to your backside. With the doe’s foot behind the work you can plane wide panels parallel

to the grain or across it.

the top of the planing stop and file teeth
into it. Still others use a blacksmith-
made stop or a commercial version.

They all work. File the teeth sharp
and your work willmove alotless. And
before you start planing a board, give
the board a whack on its far end with
amalletso the teeth bite hard into the
end grain of your work.

If you want to avoid getting teeth
marks in a particular piece of wood,
muzzle the teeth with a stick of wood.
I use a stick of wood that is as long as
my benchtop is wide. One end goes
against the teeth. The other end is se-
cured with a holdfast. It’s an instant
wide planing stop.

The wide planing stop is a crutch,
and sometimes you really need it. But
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Isuggest you try to plane wide boards
with the stop alone and see what you
can get away with. By slightly shifting
the work, you can control fairly wide
boards. With practice, 8"-wide boards
are no problem. Then shoot for 12".
Once youinstalla planing stop, the
first accessory you should make for
itis a “doe’s foot,” a simple appliance
that plays nice with the planing stop.
I covered the doe’s foot in the Novem-
ber 2017 issue (#235) if you want to
read about it in detail. The doe’s foot
issimply a piece of wood of almost any
size with a 90° notch cut into its end.
The device works by allowing your
workpiece to get snagged in the notch
between the two “toes” of the foot, im-
mobilizing it from behind.

Every little bit helps.
This shallow mortise

in the underside of the
palm helps prevent the
palm from coming loose
from the planing stop.

The palm. This versatile planing stop can be
used for dressing faces or edges of boards.

The Movable ‘Palm’

When a doe’s foot is used in front of
the work instead of behind it, it’s some-
times called a “palm.” The word comes
from the Chinese legend of how planing
stops were invented. (Hint: Itinvolved
makingadevice instead of usinga per-
son’s palm to secure the work.)

Palms show up on many early work-
benchesand are an extra-fancy version
of a planing stop. I made one that can
be moved up and down like a planing
stop, and it works great.

It's about 2" x 7" x 13" with a “V”
cutinto one end. I attached the palm
to the topofa2"x2" x 8" planing stop
with glue and nails.

Because the palm is thin, I took
pains to attach it to the planing stop
soitwouldn’'t be wrenched off — plan-
ing stops take heaps of abuse. So, this
palmisattached viaashallow mortise,
glue and two beefy Roman-style nails.

Chopa /4"-deep mortise in the un-
derside of your palm to receive the end
of the planing stop. Use arouter plane
to ensure the bottom of the mortise is
flat so the palm and planing stop will
join at right angles.

Roman nails hold like the dickens
but will split the work if you are care-
lessindrilling pilot holesand clearance
holes. While the palm is disassembled,
drill clearance holesin the mortise for
two beefy nails.

Glue the planing stop into the mor-
tise, checking to ensure the stop is



Don’t monkey around. Here is a reproduc-
tion of the painting of Karl Schreyner made
by my daughter, Katy Schwarz. Note that
Schreyner wasn’t a monkey — Katy just drew
him that way.

perpendicular to the palm all around.
Once the glue is dry, drill pilot holes
into the end of the planing stop. The
depth of the holes should be equal to
about two-thirds the length of your
nail (about 112" deep in my case) and
slightly smaller than the shaft of the
nail. Nail the palm to the planing stop
and you are done.

Side Stops —

the Schreyner System
Inaddition to the doe’s foot and palm,
there are other ways to prevent the
work from spinning to the side while
you plane it. One of the simplest is a
method shown inapainting circa 1425
of woodworker Karl Schreyner at his
bench.

His bench shows two round pegs
at the end of the bench that work like
simple planing stops. Then there are two
additional pegs that restrain a board from
the side. This painting is part of a series
of 1,171 famous paintings of Nuremberg
craftsmen now called The Mendel and

Landauer Hausbticher, and are a rich
source of information on early crafts.

While many craftsmenare shownin
the Mendel and Landauer Hausbuicher
workingat their benches, the painting
of Schreyneris the only one 'm aware of
where the workbench has these pegs to
the side of the work. And so I call these
“Schreyner pegs” until I find an earlier
source (or a catchier name).

Here’show Iinstalled the Schreyner
pegs on my benchtop. I started with
a 1"-diameter x 36"-long oak dowel I
bought for $4.99. Then I sawed it into
seven 5"-long bits. Then Ilaid out the
positions of the 1" holes. The end stops
arelocated where asimple planing stop
would usually go. One is41/2" from the
front edge of the bench. The second is
11" from the front edge.

The pegs for the side are all 131"
from the front edge of the bench. The
first peg is 3" to the right of the end
stops. The remainder are positioned
on 12" centers.

Drive the 1" pegs into the holes.
They should require mallet taps to
move them up or down. Now you havea
system of pegs that can handle travers-
ing or planing with the grain.

The Roman Side Stops
Similar to the Schreyner pegs are the
“side stops” found on the earliest surviv-
ing workbench (circa 187 A.D.) at the
Roman fortin Saalburg, Germany. Like
pegs, these stops move up and downand
restrain the edges of boards and work
in conjunction with the planing stop.
Ifirst found these Saalburg side stops
on a Roman bench that was both low
and narrow, but they can be installed
on workbenches of any height (they
showupin historical paintings on taller
benches). Like the Schreyner pegs, they
canbe used on their own for traversing
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SCHREYNER PEG LAYOUT

Across the board. For short boards, you'll
need to shift the work left or right occasion-
ally to keep the board under control. This is
not a big deal.

With the board. Planing boards 6"-10"
wide can be a little tricky because the work
is restrained by only one end stop and can
rotate. You can fix this by putting a batten
in front of the two end stops, making a wide
planing stop.

Be seated. When traversing boards on a low

bench, sit on a sawbench (or any low seat) to
get the job done. Yes, it’s OK to sit when you
work.
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boards with a handplane. Or they can
be used in conjunction with a planing
stop to prevent wide boards from spin-
ning while planing them.

They also can be used like a bench
hook for sawing joinery. Press the work
against the side stops and cut tenon
shoulders or dado walls.

Other Ways to Use Pegs

Many early benches, especially knee-
high ones, feature a series of peg holes
that form a long and shallow V-shape

I've got this pegged. By having a selection of
pegs that vary in length and girth you'll find it
easy to secure most boards on the benchtop.
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down the middle of the benchtop’s
length. I've been working with this sys-
tem of holes and pegs for a couple years
and have found it surprisingly versatile.

The pegs for these holes can be as
much as 6" tall, which allows them to
support work when you work on the
edge ofaboard. Here’s how that works:
Put one peg at the bottom of the “V.”
Place your board on edge against that
peg. Now look down the two legs of the
“V” for two holes — one on each face of
the board —and put pegs in those holes.
These pegs support your work from
both sides. Now you'll find it remark-
ably easy to edge plane boards.

For working on the faces of boards,
many of these benches had two mov-
able pegs at the end of the bench that
could be used much like the Schreyner
pegs mentioned above. While many
of the operations are the same as with
the Schreyner pegs, you also use your
body to restrain the work when you
plane long boards.

Once you get into boards that are
longer than your arms can reach, you
siton the work. With workpieces longer
than 40" I begin by processing the stock
close to the planing stops as shown at
right. When that section is planed, I
scoot backward about 3' and repeat
the process.

Traversing boards with a fore plane
is also fairly easy with the low bench.
You brace the work against the planing
stops, then use your knees to lock ev-
erything tightagainst the stops. Finally,

Double planing stops. Face planing a board
against two adjustable stops embedded in the
benchtop (from “Woodworking in Estonia”).

Bench stops. Traversing short boards is
simple; with longer stock | use a stool or
sawbench to support the end hanging off the
benchtop.

plane the area between your legs. An
outboard sawbench helps supportlong
stock or when you are at the beginning
or end of a particular board.

You canalso use the pegs at the end
to secure your work similarly when
sawing dados or chiseling waste across
the grain.



Notches & Wedges

In many old woodworking paintings,
you'll see benches that have no vises
but instead have a large rectangular
notch cut into the edge or end of the
benchtop. Inmany cases, these notches
are used as face vises. You put the work
in the notch and then use a wedge to
immobilizeit. I've had great—actually,
quite spectacular —success using these
notches for cutting tenons and shaping
the work with chisels, rasps and files.

It took a little experimentation,
however, to get the wedges right. In
the end, I went to my scrap pile and
grabbed a white pine 2x4. Isawed it to
12" long and tapered one edge with a
jack plane (I later measured the angle
at 2°). Then I drove it into a notch.

It cinched down as hard as any
screw-driven vise I've used. It worked
so well that I laughed out loud.

Ifyouare interested in making these
notches, here are some details. Onsome
benches, the notches are in the end of
the benchtop. In others, they are cut
into the edges. I tried both. They both
held just fine.

Making the two kinds of notches,
however, is quite different. The end grain
notches take twice as long to make be-
cause the wood is fighting you the entire
time. You have to rip saw the walls of the
notchand then chisel out the waste like
cutting a huge dovetail. Thereisalotof
choppingand splitting. Itsnotahorrible
task, butits more difficult than creating
anotch in the edge of the benchtop.

Quick work. With the notch on the edge, you
saw the walls and pry the waste out easily
with a chisel. Then clean the long grain of the
notch with paring cuts.

There you crosscut the walls (cross-
cutting is easier than ripping). Then
you split the waste with chisel chops.
Splitting wood along the grainis always
easier than chopping across it.

Here are the measurements for my
notches. Don't feel compelled to copy
me, however. The end-grain notch is
412" wide and 272" long. The edge
notch is 4'/4" long and 2" wide. I have
avariety of softwood wedges scattered
about that can handle work from 1"
wide to 3" wide.

Belts & Ropes

One bonus operation: You can hold
assemblies to the benchtop to work
on their faces using a rope (or a belt)

Tap that. Knock the softwood wedge between the work and the benchtop and the work is secure
enough for any operation.

Gag order. A rope makes a surprisingly good
hold-down, as seen in this old photograph,
where a cooper has made a simple slab-style
bench into an effective shavehorse (from
“Woodworking in Estonia”).

and your feet to create a primitive vise.
I first saw this in an Egyptian paint-
ing. I'vealso been experimenting with
using a leather belt to hold the work
down. I have found that the belt and
rope work best when holding objects
that are fairly tall (as shown above in
the historic image from “Woodworking
in Estonia”). With thin stock, the edges
of the benchtop interfere with the grip
of the rope or belt.

Workbenches don’t have to be fancy
to do theirjob gracefully. Ourancestors
could build masterpieces with simpler
toolsand workbenches, and so can we.
Itjust takesalittleimagination and an
open mind. pwM

Christopher Schwarz is the editor at Lost Art Press
and author of the forthcoming book “Ingenious
Mechanicks: Early Workbenches & Workholding.”

ONLINE EXT

For links to all online extras, go to:
m popularwoodworking.com/apr18
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BLOG: Read about how to turn a bureau into a
workbench with simple workholding tricks.

BLOG: Read more about the doe’s foot and
using it on your bench.

INOURSTORE: “Workbenches: From Design &
Theory to Construction & Use” by Christo-
pher Schwarz.

PLAN: “The Practical Workshop: A Wood-
worker's Guide to Workbenches, Layout &
Tools” by Christopher Schwarz and the edli-
tors of Popular Woodworking Magazine.

Our products are available online at:
® ShopWoodworking.com
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It’s not the tools. Wondering how to step up your game with better measurement? Chances are,
you've already got the right tools — but they may not be the ones you reach for.

PRECISION

in the BY RANEY NELSON

You're measuring wrong,

-\ )-\ ; O O dShO and making it more
p difficult to do good work.
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f the title has you expecting high-
tech procedures or suggestions for
expensive measurement gear thatll
get you closer to angstrom-level mea-
surements, then let me disappoint you
quite thoroughly before paragraph one
ends. Thisisn’t that kind of party.
Thatshouldn’tsuggest thatI'm going
to advocate anything remotely resem-
bling alazy, “close-enough” approach,
though. Notevenalittle. In fact, I think
the most common source of problemsin
the shopisin taking and working with
measurements —sloppy doesn’t cut it.
What I am going to suggest is that
there are a lot of misconceptions about
the wholeidea of “precision” thatare not
doing anyone any favors — misconcep-
tions thatare thoroughly tangled up with
an inherited approach to measurement
that could really use a head-on evaluation.
Before getting to any concrete sug-
gestions, though, you'll have to grant
me a bit of latitude in the trail we take
to get there. Ismyroute the best one, or
justtheresult ofadult ADHD? Probably
both—but that's your call. It's the only
way [ know to make the case properly.

Two Ends of the Spectrum:
Both Wrong

On either end of any good argument
about precision in woodworking, there
are two persistent myths. They can be
hard to spot once the hazy logic and
armies of straw men start to show up, but
in my experience, they’re always there.

Divide and conquer. | dragged this old toolbox
carcase out to fit it for a bank of drawers.

mMyth 1: Precision is like clamps,
money or paper towels—you can never
have too much.

It’s easy to see the appeal of this no-
tion. If precision is good, then more pre-
cisionisbetter. And once that’s settled,
then obviously precision should be
gathered and hoarded at all costs.

But it’s a woefully shallow take on
things —a cost-benefitanalysis that ig-
nores cost. Precision, like most things,
carries a price — usually paid in time,
money or effort —all finite resources
being eaten up for more refined capa-
bilities. And, like all such transactions,
the smart takeis to find the “sweetspot”
where you're getting results you need,
butnot too far past the point of dimin-
ishing returns.

That sweet spot varies spectacularly
with the type of work, obviously. The
sweetspot foryard fencingand luthiery
are nowhere near each other. Nonethe-
less, the approach is the same.

mMyth 2: Anything more precise than
1/8" or sois a waste of time; the material
is going to move more than that every
time the seasons change.

Phrases like this are the reason I
mutter under my breath. One reason,
anyway.

We all know wood moves, but that
doesn’t mean it sets the agenda. We
have several millennia of hard-won

Tricky division? | want eight equal drawers, so if
the opening is a light 27%/8", how big should each

drawer be?

“Have no fear of perfection — you'll
never reach it.”

—Salvador Dali (1904-1989),
Spanish surrealist painter

collective knowledge about all man-
ner of ways to accommodate, mitigate
and work with wood movement. The
collection of techniques for attaching
bits of wood to one anotherisso central
and unique to woodworking, it has
its own name: joinery. Joinery is why
woodworking is not bricklaying, and
why woodworking texts arelonger than
the phrase “use glue.”

If thatdoesn’tappeal, or seem worth-
while, then woodworking seems an odd
way to spend your time.

The difference between perfectly fit
dovetails that remain tightall year and
aself-destructing drawer doesn’tlie in
being sloppy with measurement. It's
in knowing and using the techniques
of joinery.

You Keep Using That Word...
If we're going to get serious about delv-
inginto measurement, then sooner or
later we’ve got to address the biggest
source of confusion in the whole mess
—whichiswhat, exactly, “precision” is.
The problem is not that we don’t
know what precisionis. The real prob-
lem is that our understandings aren’t
compatible. In fact, I've noticed that
even one person’s working definition

It’s not a number. This big. A pair of
dividers gets me the answer faster
than I can write the calculations on
paper. How many inches? Who cares.
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Is the opening square? Makeshift pinch rod (two sticks with beveled tips and a clamp) tell me
everything | need to know faster, and more accurately, than any protractor, square or laser will.

seems to shift radically from one con-
text to the next. I am not, of course,
talking about either you or me here
— but if we look at everyone else, it’s
clear as day that their understanding
of “precision” is shockingly imprecise.

At around this point, someone as
astute as you and I can’t help but notice
thatin use “precision” seems to look less
and less like aword than like some sort of
foreign spy with a sophisticated cloaking
device. Which explains a few things.

In semiotics (the study of “signs,”
which is popular with academic pin-
heads and indiscriminate pseudo-in-
tellectual toolmakers) such words are
called “floating signifiers.” Floating
signifiers are usually so familiar and
so self-evident that it’s a feat of effort
to even notice their most interesting
characteristic—whichisa glaringlack
of specific meaning.

Still no numbers. | transfer my divider
calculation to a marking gauge, and mark the
drawer face for the right height.

44 m POPULAR WOODWORKING MAGAZINE April 2018

In use, they're like a bizarro-world
version of communication. Rather than
convey ameaning that we interpretand
respond to, they triggeraresponse, and
their vague meaning shifts to whatever
best reinforces the response.

So before we move on, we need to
pin down a precise definition for our
terminology if we want to getanywhere.
In this case, we can look to metrology
(the study of measurement, which is
popular with a different batch of pin-
heads, who refuse to eat lunch with
the semiotics pinheads) for its very
specific definitions.

Inmetrology, precisionisalways de-
fined alongside the term “accuracy.” It’s
hard to have any clarity on one without
the other. The common explanation
uses the analogy of target practice.
Imagine you're competing, and you
shoot five bullets, arrows or spitballs
ata bullseye target.

Accuracy is about how close to the
bullseye any specific shot hits.

Drawer, meet carcase.
The simplest route is
the best: drawer width
is as easy as holding
the face in place and
marking it. The result
is a perfect press-fit
measurement.

Precision, on the other hand, is
about how closely together your shots
landed; it’s your “grouping.”

Precisionin this sense hasnothing
to do with accuracy — it doesn’t even
make sense for any single shot. You
need a group of shots to say anything
about the precision of your shots. It’'sa
measure of your consistency.

Bringing it back to measurement:
Imagine makinga photocopy of aruler
athalf-scale. If youmeasure a 6"-wide
board with it, that ruler would read as
12". So, your half-sized rulerisridicu-
lously inaccurate. If you were carefulin
how you used it, though, and got very
consistent measurements every time,
then it would still be a precise ruler,
consistent with itself.

So, now that we have made the dis-
tinction between precision (consistency)
and accuracy (um — accuracy) — which
one is more important in the shop?

Two Approaches to

Taking Measurements

This is where things get interesting,
and it’s what most woodworkers should
think about when they consider mea-
surement. There are two different ap-
proaches to the question, and most of
us default to the wrong one.

1. Standardized Units

In the modern world, most of us take
up woodworking without consider-
ing how we measure things. We start
with a system we were indoctrinated
into through our entire education, in
our workplaces and everything we are
surrounded by.




Many parts, one line. Gang-cutting is a form
of direct measurement, too.

In that system, all length measure-
ments are in universal standardized
units. Inches, feet, millimeters —all of
those units are standard, and it’s the
only way most of us have ever dealt
with measurement. It’s an approach
that is so universal, it’s a huge stretch
just to realize that it IS an approach.

There isagood reason for the abso-
lute dominance of standardized mea-
surement in the global manufacturing
world. Thatsystemisabsolutely critical
to every industry on the planet.

Butin thelone woodworker’s shop,
where the entire path from plans to
finished piece never leaves, those stan-
dards don’t apply a lot of the time.

2. Measuring Without Units

This can seem silly. Talking about
“directmeasurement” can feel like slap-
ping a name on the simplest thing in
the world and pretendingit’sa discov-
ery. Simply putting a board next to the
spaceitneeds to fit,and then marking
that length... it hardly seems like a
“system.” Itsounds like common sense.

The problem, though, is that most
people have an ingrained bias to prefer
standardized measurements. Many
times, I've watched someone use divid-
ers to get a direct measurement and
then turn around and double-check
things with a ruler “just to be safe.”

Ifyoulook back atyour experiences,
how many “new” techniques have you
picked up thatinvolved direct reading
in preference to standardized mea-
sures? Marking gauges, bevel gauges,
story sticks, pinch rods —even the use
of the sliding head on a combination
square? Now consider how many times

you've dismissed some form of direct
marking in favor of measuring with
some graduated standard.

That's what I thought. Here’s the fix.

Some Rules of Thumb

Not all measurements are created
equal, of course. It would be impos-
sible (and boring) to give an exhaustive
list of techniques here. What I can do
is give you some things you might find
onaposter for the Angry Inch Society.

m Use contact, not vision. Eyes lie.
Any time you visually align something,
or even just read a scale, the chances
for error go up. Direct physical contact
is more accurate and precise.

m Math is not your friend. Not only
do calculations open the door to er-
rors, those errors are often cumulative.
Dividersare one secret weapon. There
are plenty of strategies to avoid having
to do math. Find them and use them.

m Don’t “transfer” a measurement
from one device to another when you
don’tneed to. In other words, if you plan
to scribe a given measurement with a
marking gauge then use the gauge to
take the measurement if you can.

mHaveasystem. All else being equal,
Lalways use the top or left of a piece as
my reference surface (sometimes called
the “datum”). Often you don’t get the
luxury of picking, but when you do get
to pick, pick the same way every time.

m Don’'t use more instruments than
you need. Having a dozen squares of
different lengths is great — but for any
given measurement-to-marking pro-
cess, don't mix them.

m No more steps than necessary. This
is the most general, and mostimportant,
guidelineI can passalong. Measurement
is the first step in a layout chain that
usually ends with marking something
else. Every single step in betweenisa po-
tential for error and degraded accuracy
—somake the chainas shortas possible.

This isn’t a screed against stan-
dardized measurements — or against
expensive, high-tolerance metrology
instruments. I am a toolmaker, after
all. I routinely work to thousandth-
of-an-inch tolerances, and smaller on
occasion. I have more surface plates
thanI care to admit, and an affection for

Don’t mix your measuring tools. How
many squares should you have? One per
measurement. Don’t use two (or three) tools
to measure one thing. And don't “transter”
measurements among them.

Swiss testindicators thatis unhealthy.

It is, however, the best case I can
make that most of us have our default
modes completely backwards.

For the one-person shop, direct mea-
surement is superior in almost every
way. It's simpler, cheaper, more consis-
tent/precise and it sidesteps the most
commonand serious errorsinany shop.

When you have to — and you will —
shift to standardized measurement, do
it. We live in the real world, and most
projects will have at least one or two
places where avoiding standardized
measures is silly. The height of your
tables need to match the other furni-
ture in your house —plus furniture you
might not own yet.

Andifyou order hardware, you can’t
send astory stick with your credit card
info. pwMm

Raney makes handplanes for Daed Toolworks and is
a toolmaker for Crucible Tool in Greenfield, Ind.

For links to all online extras, go to:
m popularwoodworking.com/apr18

wessITE: Visit the author’s website to see his
work as Daed Toolworks.

BLOG: Read about the author’s five-step
design process.

T0BUY: Plans for André Jacob Roubo’s
wooden square featured in this article.

IN OURSSTORE: “Measure Twice, Cut Once” by
Jim Tolpin.

Our products are available online at:
m ShopWoodworking.com
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Every door needs

a hinge — Nancy Hiller
shows you which
hinges to use, the
advantages of each
type and how to
install them.
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BY NANCY HILLER

herever there’sadoor, there

must be hinges —and just

as there’s a galaxy of door
types, thereis a variety of hinges and
modes of installation. Even when
we narrow the field to those used in
furniture and built-ins (as distinct
from entry doors or gates designed
for cattle), the options are many. In
thisarticle we'll describe the uses and
installation of several common variet-
ies. In the June 2018 issue (#239) we'll
add five that are less common.

Surface-mounted hinges are decora-
tive, often having strong period as-
sociations — especially with built-ins

from the early 20th century —and are
simple to install. They come in two
main varieties, for either inset or half-
overlay doors.

First, determine the position of the
hinges on the door. Many butterfly
hinges have sloppy-fitting pins that
allow for more movement thanis desir-
able. (Stay tuned —I'll address thislater.)

Setone flap of the hinge on the door,
positioned so the barrel is just under
halfway onto the door’s hinge stile. Leav-
ing the barrel alittle less than halfway
over the edge of the door will create a
small gap between the door and the
cabinet side or face frame.

Drill for two screws in each hinge
usinga Vix bit (a specialty bit that drills



holes centered on a hinge’s mounting
holes), then insert two steel screws of
the same size as those you will use in
your final fitting. Leave the third hole
alone in case you need to adjust the
position of the hinge.

Setthe doorinits opening onshims.
For this demonstration I used pennies.
L also taped pennies to the hinge stile
to create a gap of the same width. Hold
the door steady with one hand and drill
two holesin each hinge with the other.
Then insert screws and check the fit.

If there’s too much playin the barrel,
adjust the fitby moving a screw to the
third hole, pulling or pushing the door
up or down untilithangsas you wantit.

Once the door is fitted, mark the
holes for final hanging, remove the
hinges, sand and finish. Then insert
the finish screws.

You can use the same method for
half-overlay doors; justinsert the coins
under the ledge of the rabbet.

Butt Hinges

Butt hinges are common on furniture
and built-ins. Although they come in
a variety of sizes and types, most are
installed according to a basic sequence
of steps.

The simplest form of butt hinge is
the surface-mounted variety that does
notrequire amortise. They’re so easy to
install that we won’t cover them here.

Traditional butt hinges come in
two types: swaged and non-swaged.
Whether or not a hinge is swaged can

Vertical play. This hinge had a lot of vertical
play. The larger gap below the center section
of the barrel is from my holding the door up.
Compensate for this play when inserting the
screws, or the door will sag.

be figured by how it sits when fully
opened —aswaged hinge has a gap (as
seen below) when closed.

The most common type of hinge
we used in England was the fixed-pin
non-swaged butt, which we mortised
into the door stile only (Il describe an
application where thisis called for later
in thisarticle). In the United States we

Swaged. A swaged hinge has leaves that are
bent inward toward the center of the barrel.

INSET. HALEZQOVERLAY. & QVERLAY. DOQORS

his article references a number of cabinetmaker’s terms concerning three different
configurations of doors relative to their carcase — inset, half-overlay and overlay. Before

Inexpensive shims. The door is resting on a
pair of pennies that act as shims; another pair
of shims is taped to the hinge stile to create the
desired gap between the door and the frame.

mortise these halfinto the doorand half
into the cabinet, so thisis the technique
I'll describe in detail.

Fixed-pin,

Non-swaged Butt Hinges
Determine the position of the hinges.
Next, square the line for the end of the
hinge around to the face of the hinge

Non-swaged. Hinges that are not swaged
have their leaves in line with the barrel.

Inset door

we dive into each hinge, it's worth indicating what these terms mean. (Note: Other hinge
types can be used for these applications - this sidebar deals only with those in this article.)

Inset doors lie within the cabinet. This style can be used with both frameless and face-
frame cabinets. Traditionally, furniture with inset doors would use butt or butterfly hinges
(though other varieties such as strap or rat-tail hinges are common in older furniture). Euro-
pean hinges may be used for inset doors in modern cabinets.

Half-overlay (also called half-inset) doors have rabbets that allow half the door’s thick-
ness to be enclosed inside the carcase. These doors can be hung on butterfly or European
hinges. Because there is no visible gap around the door, these hinges make for easy fitting.

Overlay doors hang proud of the face frame (or frameless opening). European hinges
are commonly used for this application.

Half-overlay door

Overlay door
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Scribe the width. To lay out the mortise width, set a marking gauge from the edge of the hinge
leaves to the center of the pin in the middle of the barrel. Mark this width between the outer lines.

Easy does it. When cutting across the grain
to break up the waste, stop just short of the
baseline to avoid going too deep.

stile. Lay each hinge in place and scribe
the location of the opposite end of the
leaf with a marking knife.

Set a marking gauge for the width
of the mortise and scribe the edge of
the hinge stile.

If you have two marking gauges, set
asecond to the mortise depth: Hold the
hinge leafagainst the gauge’s reference
face and adjust until the pin (or cutting
wheel) is justshy of the pin at the center
of the hinge barrel.

Now that you can see the mortise
depth, scribe aline across the door face
from each end of the hinge.

Use a wide chisel to chop out the
waste. Begin withaseries of cutsacross
the grain. Stay a bitaway from each end
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Waste away. Pare away the waste, taking
extra care as you place your chisel tip in the
gauged line to remove the final shavings.

to prevent marring those shoulders.
You'll pare them later.

Next, use your chisel bevel up to
pare the waste. After you've removed
the bulk of the chips, pare to the base-
line, staying away from the bit of waste
left at each end.

Hold your chisel vertical with the
bevel facing the inside of the mortise
and pare away the bit of waste at each
end, going down to the baseline. Fin-
ish up by paring that waste down to
the line. Check the fit, and pare more
material away if necessary.

Use temporary screws while fitting
doors. Justbe sure you use screws that
are the same size or slightly smaller
than those you'll use for the final instal-

r‘ 1 A ¢ ¥
Scribe the thickness. Set the gauge to just
under half the thickness of the barrel. How-
ever much your pin (or cutting wheel) is short
of the hinge pin’s center will be half the gap
you'll have around the door.

Put in place. With the door shimmed in place,
mark the hinge positions on the cabinet frame
using a knife. | also circle my knife marks with
pencil to make them easier to see.

lation. Here I used #6 x 7/8" Twinfast
screws, which are easy to insert and
remove. Use a Vix bit to drill holes for
the two outside screws in each hinge.
Leave the third hole alone. If you need
to adjust the position of the hinge, you
can drill a fresh hole later.

Set the door in its opening, shim-
ming as necessary to get the gap you
desire at the bottom. (I used a pair of
pennies.) Mark the top and bottom
corner of each hinge with a knife.

Turn the cabinet onitsside to finish
the mortise layout.

Repeat the stepsabove to lay out the
hinge mortises on the cabinet. When
you've finished cutting the mortises,
test the fit.



Loose-pin, Swaged

Ball-tip Hinges

(Mortised into Door & Carcase)
The process of installing loose-pin
hinges is similar to that described
above, but with a few differences.
Loose-pin hinges tend to be swaged.
They also diverge from non-swaged
fixed-pin hinges in terms of their bar-
rel’s position on a door — whereas the
hinges in the first example above are
mortised so that the outer edge of the
door stile hits the barrel of the hinge
approximately at its center, loose-pin
swaged hinges are installed with the
entire barrel clear of the door’s edge;
this way you can tap the pin’s finial
gently from below with a screwdriver
and mallet to remove it.

Because the pinsare removable, it’s
important to install the hinges so that
the pin drops down into the barrel. For
example, ball-tip hinges have one fixed
finial that goes on the bottom; the pin
with the other finial fixed to its end
should drop in from above.

Start by setting a marking gauge to
the mortise width. In this case, though,
the mortise will be only as wide as a
single leaf, because the barrel will pro-
trude from the cabinet.

Mark the mortise width. Next, set
the other gauge to the thickness of the
mortise —in this case, the thickness of
asingle hinge leaf.

Scribe the thickness on the door
and repeat the processes as described
above to complete the layouts.

When you have screwed the first
leaf into each mortise, lay the door in
its opening on shims and transfer the
hinge positions onto the cabinet as in
the firstexample and cut the mortises.
Now you're ready to try the fit.

Fixed-pin, Non-swaged

Butt Hinges

(Mortised Only into the Door)

Some jobs call for non-swaged butt
hinges to be mortised fully into the
door. Although it's uncommon in the
United States, this is a method used
oftenin England. Itsaveslabor butisar-
guably lessdurable, especially for heavy
doors, because the entire weight of the
doorisborne by the screws. My Arts &

Sliding home. Place the door so that the
hinge leaves fit together, then drop in the pins.

Leaf, no barrel. To lay out the width of a
swaged loose-pin hinge mortise, set your
gauge to just the width of each leaf.

Craftssideboard in the November 2017
issue is an example of a situation that
calls for this method. Because the doors
aresetbackabout 1" from the front face
of the cabinet, they would not work if
they were mortised halfway into the
cabinet as well as the door.

This method is basically the same
as the first butt joint method, except
that the marking gauge for the mortise
thickness should be set to just under
the thickness of the entire barrel: If you
want a gap around the door of, for ex-
ample, /32", you should set the gauge for
the thickness of the barrel minus /32"

Mark out and cut the mortise as in
the first example above.

To transfer the hinge positions to

Full depth. The swaged loose-pin hinge is
mortised flush with the wood, so set your
gauge to the thickness of one leaf.

Revealing. Fixed-pin, non-swaged butts will
be let into the door with the cabinet-side leaf

protruding by the amount of your desired gap
around the door, so | am setting the gauge shy
of the barrel’s thickness by about /32",

the cabinet, set the doorinits opening
onshims, but mark with asharp pencil
instead of a knife. Remove the doorand
mark the leaf width onto the cabinet
side using a marking gauge; this will
guide you in aligning the door from
front to back.

Because the hinges have fixed pins,
hanging the doors in this method is a
little awkward: You have to hold the
door with one hand while drilling the
hinge holes with the other. It can take
more than one try. I find it best to drill
the first hole in the upper hinge, then
insert a screw in the top hole. I hold
the door steady and close it so I can
check whether the face of the door is
flush with the face of the cabinet. Ifit’s
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HINGE REEERENCE GUIDE

HINGE TYPE

Butterfly/applied hinges

GOOD FOR

Inset or half-overlay doors and period applica-
tions, such as matching original hardware.

NOTES ON INSTALLATION & USAGE

Easy to install. Your face frame and door stile must be
wide enough to accommodate leaves. These hinges
can have some slop.

Fixed-pin, non-swaged butt hinges
(mortised in door & carcase)

Inset doors for high-quality traditional furniture
and built-ins.

Require precision installation. Order hinges that will
leave at least /32" of wood in thickness at the back of
the mortise.

Fixed-pin, non-swaged butt hinges
(mortised only into the door)

Cabinets where the door is recessed relative to
its surrounding framework.

Fully-recessed doors can only open 90° and can’t sup-
port heavy loads.

Loose-pin, swaged ball-tip hinges

Inset doors for traditional furniture and built-
ins, especially early 20th-century styles.

Being able to remove the door makes this type of
hinge ideal for easy installation and fitting. Especially
good for heavy or awkward applications.

Piano hinges

Long doors or lids requiring full-length support.

Easy to install, and can be trimmed to fit.

European hinges
(Inset door on frameless cabinets)

Built-in cabinets with inset doors that don'’t
need to match an existing style.

Easy to install and adjust, and hidden when the door
is fully closed.

European hinges
(Full-overlay door on frameless cab.)

Overlay door applications, when paired with a
mounting plate.

The same as above — and varying mounting plates
allow differing amounts of overlay.

European hinges
(Face-frame cabinets)

Cabinets where the hinge-side face frame stile
protrudes into the door cavity.

Can also be used, in a pinch, with a cabinet where
the stiles don’t protrude, with a thin applied strip.

proud, Iuseabradawl to mark the center
of the next hole down a little farther
back, remove the door, drill a hole in
thatnew spotand try again. When the
face of the door is where it should be, 1
drill the bottom-most hole in the lower
hinge, inserta screw and repeat. Once
you have ascrew in the top and bottom
hinge, you should be home free.

- centered
on mark

T B

Piano Hinges

Piano hinges provide continuous sup-
portfor doors and large box lids. They
can be cut to length with a hacksaw,
then mounted directly to the edge of a
door or lid without mortising.

Piano hinges are made with a series
of holes along their length. Sometimes
a few holes are elongated to allow you
to adjust the position of the door. This
works when you use the entire length
of the hinge, but many jobs call for cut-
ting the hinge to a custom length. In
these cases the result will be neater if
you center the holes on the door or lid
you're fitting.

After you have inserted enough
screws in the door side to hold the hinge
inposition, hold the hinged door against
the cabinetin its final position. The bar-
rel should protrude by exactly the same
amount on the cabinetas it does on the
door (ornot protrude atall, if that's how

On center. The center of the door’s length is marked in pencil and the hinge is positioned so
that its center hole falls over that line.

Careful work. A Vix bit will work on piano hinges, though their leaves are on the thin side,
offering less meat for the countersink on the bit to land — so make sure the bit registers properly
on the hinge’s hole.
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Big holes. First drill the holes for the hinge
cups using a 35 mm Forstner bit. A drill press
with a fence enhances accuracy. The edge of
the hole should be '/s" from the edge of the
hinge stile.

Little holes. As with the other hinges, | use a Vix bit to drill the mounting screw holes, once the
larger holes for the hinge cups have been drilled. Alignment is easy, as the hinge sits in the larger

holes for the hinge cups.

Open back. It's easiest to install these hinges before you affix the cabinet back. Simply set
the door in its opening, shim with a wedge to hold it in place and drill the holes from the

cabinet interior.

you fitted the hinge on the door). Drilla
hole at one end and insert a screw, then
repeatat the other. If you need to adjust
the dooralittle to either side to even up
the hinge relative to the cabinet, remove
ascrew, move the hinge, drill and insert
a screw into the hole nearest the first
one. When you're happy with the fit,
drill and insert the rest of the screws.

European Hinges

European hinges come in a dizzying
variety, each designed to work in dif-
ferent situations. Most consist of two
parts — a hinge and a mounting plate —

though those designed for cabinets with
face frames have an integral mounting
plate. Depending on which combina-
tion of hinge and mounting plate you
use, these hinges can work with doors
thatare inset, half-overlay (sometimes,
confusingly, called “half-inset”) or full-
overlay, in which the full thickness of
the door is proud of the cabinet face.
And there are more — lots more —
variations: A full-overlay door may
overlay the cabinet face by /4" or 1/4",
depending on the mounting plate you
use. Doors can open 95° or as much as
165°. They can be free-closing (these

Looks familiar. As with the European hinge
for inset applications, the overlay version for
frameless cabinets involves a hinge and a
mounting plate.

do not hold themselves closed but re-
quire a catch) or self-closing. Some of
these hinges are even available with a
soft-close feature that shuts the door
for you once you give it a gentle push.

Despite the huge variety, all of these
hinges have the same pattern for drill-
ing the hinge cup mortise in the door:
a hole drilled to the depth of the cup
(about 1/2") with a 35 mm Forstner bit.
The edge of the hole should be /8" away
from the door stile edge.

First decide where you want the
hinges. Keep in mind any fixed shelves
or other interior features that may be
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Slip fit. Face frame hinges differ from other
European hinges in that the mounting plate
on the cabinet side fits over the edge of the
face frame.

in the way. These hinges and mount-
ing plates occupy more interior cabinet
space than many other types.

Ifyouare usingadrill press, set the
depth to stop at the thickness of the
hinge cup. Then drill for the screws
using a #5 Vix bit. Insert the screws.

After this initial work is where the
method of installation diverges, de-
pending on your style of European
hinge and installation plan.

Inset Doors
on Frameless Cabinets
Although this method works for frame-
less cabinets, it works just as well for
those with face frames, provided that
the face frames do not protrude into
the door opening. And, evenif the face
frame does protrude into the opening,
you canstill use this method if you shim
out the mounting plate so thatitliesin
line with the face frame’s inside edge.
Most doors will need some adjust-
ment after installation. All European
hinges offer easy vertical adjustment,
and most now allow you to adjust the
fit laterally as well as in and out.

Full-overlay

On Frameless Cabinets

The method for overlay doorsis similar
to the method for inset doors, though
you need to buy a mounting plate for
the amount of overlay you desire (that
is, the amount of the cabinet that is
covered by the door). Here Iused a zero-
height plate with a straight-arm hinge
for a 34" overlay. Once again, this can
be used on cabinets with face frames.
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Fix it in post. Clearly this door at top right needs some work. No worries — European hinges are
made for just this type of situation. Screws on the hinge will move the door in and out, laterally or
vertically. After this adjustment (shown at bottom right), the reveal around the door is even.

Set and shim the door in place as it
will hang. Then, follow the steps used
to install and adjust the inset doors.

Face Frame Hinges

Face frame hinges are made for applica-
tions where a face frame protrudes into
the door opening. These hinges have
mounting plates that simply fit over
the edge of a ¥4"-thick face frame. (If
your face frame is thicker, you can notch
the frame.) Drill for the hinge cup and
screws, then attach the hinge to the door.

Takeaway Lessons
There are many ways to hang a door —
and these are just a few of the common
hinges. In reality, here’s how to narrow
the choices:
m Willyour doorsbe inset or overlay?
u Should the hinge be hidden from
view? If so, consider European hinges.
mAreyoumatchingan existingdoor?
Existing door hardware will guide you.
mWhat is your budget? A 4' section
of piano hinge might be $10, while
hanging a 4' door with three quality
reproduction ball-tip butts can cost $50.
» How much adjustability would
you like? Mortised butt hinges give you

virtually none; European hinges offer
adjustability in three planes.

uIf your shop set-up is minimal,
consider a piano hinge, which requires
a drill and screwdriver. If you have a
traditional hand tool setup, go for fully
mortised butts.

m The ultimate decider: What is
available?

Finally, of course, don’t forget those
pennies. PWM

Nancy operates NR Hiller Design Inc. near
Bloomington, Indiana.

ONLINE EXTRAS

For links to all online extras, go to:
= popularwoodworking.com/apr18

sLoG: Read more professional advice from
Nancy Hiller on the Popular Woodwork-
ing Shop Blog.

ARTICLE: See an expanded version of the
hinge reference guide, with illustrations.
vipeo: Watch Peter Ross forge butterfly
hinges in his video “Forging a Custom
Hinge” on our streaming video website.

Our products are available online at:
m ShopWoodworking.com
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Debey Zito produces fine Arts & Crafts furniture and cultivates
aspiring craftswomen from the hills of Northern California.

o find Debey Zito’s workshop you

‘ give yourself over to GPS, which

steers you west into the coastal
hills north of San Francisco, between
Petaluma and the Pacific Ocean. As
the roads narrow and become poorly
paved, you notice they increasingly
bear the names of apple varieties.

You pass small ranch houses, each
with a quarter-acre of apple trees be-
side them — which, on a March day in
the rainiest year in recent memory, is
breathtaking, promising abundance
to come. Eventually you arrive at what
you are assured is your destination,
push opena tall, weathered wood gate
and arrive in the lovely compound of
furniture maker Debey Zito and her
partner Terry Schmitt. The blossoms
within the gate are equally delightful,
two dogs wag their welcome and the
pet rabbit hops at your feet.

Zitoisan expertinboth the Ameri-
can and English Arts & Crafts move-
ments, and is also strongly influenced
by Asian aesthetics. She wields anim-
pressive portfolio of museum-quality
work and decades of grateful students.
The journey into woodworking was
often arduous, but she has arrived.

LEAD PHOTO BY PHOEBE KUO; OTHER PHOTOS AS NOTED

Against the Odds

Zito grew up with furniture from the
other end of the quality spectrum her
current work embodies — cheap, in-
dustrially produced pieces, with draw-
ers that became parallelograms when
pushed in. As a young maker she was
captivated by traditional furniture’s
promise to endure.

Her discovery of wood as a mate-
rial, and fine woodworking as an en-
deavor, came about by chance: when
she disliked her high school sewing
teacher, her then-boyfriend made an
offhand suggestion that maybe she
try the woodshop classes instead. In
1972 (it would be a year before Title
IX outlawed gender discrimination in
educational settings) she walked into
class and the instructor declared, “I
knew with this women’s lib we were
going to get a girl in here eventually!”

Without Title IX protection, it was
his choice to take her and she was luck-
ier than her peers who had hoped to
take auto or machine shop. Zito imme-
diately began what would be a lifelong
love affair with wood for its warmth,
durability and connectedness to cycles
of death and rebirth.

After high school, eager to getaway
from home, she made her way to San
Diego State to study Industrial Arts,
majoring in woodworking and metal-
working with aminorin women’s stud-
ies. Of the 500 studentsin the program,
five were women, all of whom faced
considerable sexism and misogyny.

That experience shaped her subse-
quent career —she decided to make her
way to San Francisco to obtaina teach-
ing credential. She wanted to create a
supportive environment for learning,
with particular attention to creatinga
space where women felt safe to learn.

As part of her teacher training, she
had one day every week with Art Car-
penter, in whom she found a kindred
spirit with a similar down-to-earth at-
titude. Carpenter was a pivotal figure in
the West Coast furniture movement of
the 1970s, and a founding member of
the Baulines Craftsman Guild. He made
one-of-a-kind pieces that were direct,
almost primitive, strong and functional,
taking pride in the fact that they were
not inordinately expensive or difficult
to make. In contrast to the contempo-
raneous studio furniture movement
which challenged formal and structural
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ARTISTIC & EINELY CRAETED

Debey Zito’s work derives its forms from a variety of influences, includ-
ing the Arts & Crafts stylings of English and American makers such as
C.F.A. Voysey and Greene & Greene, alongside traditional Asian furniture.
These pieces are further accentuated by relief carvings by her partner Terry
Schmitt, who is inspired by traditional botanical illustrations.

Voysey desk & chair

Aesthetic cabinet

convention, he “wanted a chair where
he knew where to put his butt.” This
resonated with Zito; she shares the same
no-nonsense attitude to furniture.

In parallel with her career as a fur-
niture maker, Zito has been teaching
woodworking since gaining her cre-
dential in 1978. After a challenging
first year teaching in a public high
school, she moved to teaching continu-
ing education at San Francisco’s City
College. Her heart, however, liesin the
“Woodworking for Women” classes she
runs at her shop. These are weekend
sessions with female students from a
diversity of backgrounds. Some have
never used power tools or worked with
wood before; others come back again
and again. In these classes, held at her
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Voysey inspired chair

Modern aesthetic coffee table

idyllic home north of San Francisco,
Zito creates the learning environment
she wishes she’d had as a student.

The Dream Workshop
Zito crackled with exuberant good
cheer and hospitality, with both her
brain and body moving quickly as she
gaveusa touraround the property. The
agglomeration of timber buildings, her
homeand workshop, interlockin the ca-
sual flowing manner of which modern
architects dream. The deck wraps the
house, carefully constructed to allow
existing trees to come up throughit.
It is a few dozen steps to the large
purpose-built workshop. Rooflit, the airy,
1300-square-footbuildingis divided into
two spaces, abench room and amachine

room. Zito and Schmitt moved to this
expansive setting from San Francisco in
2010, after decades in cramped quarters
in the city. Large double doors hung with
beads on long cords (to keep birds out)
open to the garden.

The machineroomis equipped with
traditional shop standards — sturdy
and well-tuned machines (table saw,
jointer, planer and band saw) and an
enviably organized wood and scrap
storage. As with many shops thereisa
division between machine room and
bench room that separates power tools
from hand tools, noise from quiet.

The courses Zito offers place astrong
emphasis on hand tool use, making
the bench room the teaching heart of
the shop. With its sliding barn doors
opening to the herb garden, the spa-
cious bench room also reflects the
symbiotic relationship between Zito
and Schmitt’s work. Articles and photos
pinned neatly to corkboards reflect
not only the 30-year history of their
course offerings, but a broader story
of women in the field of woodworking,
and the idiosyncratic history of the
home they’ve made their own.

Tradition & Collaboration
During our visit, Zito had a project on
her bench with a looming deadline, a
side table in walnut with several draw-
ers. Typical of her work, the piece is
a uniquely balanced blend of Arts &
Crafts and Japanese influences, with
both restraint and attention to detail.

This sideboard, like many of her
pieces, incorporates low-relief carved
panels by Schmitt (seen at right), who
isatalented woodcarver. One of these
panels, a crane in the tall grasses at
a pond’s edge, was in progress in the
bench room and displayed Schmitt’s
expertise and interest in botanical il-
lustration and traditional motifs.

In the structure of her work, Zito is
committed to using solid hardwoods
and traditional joinery — mortise and
tenons, dovetails and the like. The
grain and color of the wood is care-
fully chosen to emphasize harmony,
symmetry and proportion in an un-
derstated way. The wood is polished
with a hand-rubbed finish.

DESK SET & CABINET PHOTO BY DAVID RAMSEY;
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Mahogany cabinet. This cabinet exemplifies Zito’s furniture and Terry Schmitt’s carvings.

The small mahogany cabinet pictured
aboveis, like much of Zito’s work, clearly
influenced by Greene & Greene —archi-
tects from the turn of the 20th century
who were, in turn, inspired by Japanese
design references. It is visually spare
compared to Greene & Greene—Zito de-
signed it without their distinctive pinned
tenons and without the breadboard ends
on the top. References to the early 20th-
century architects are evident in both
formand detailing, however, including
the distinctive cloudlift curved motif on
the lower rail and in the door frames.

Thereisalso an Arts & Crafts clarity
in the articulation of elements, the struc-
ture and joinery and the color and care-
fully composed grain of the mahogany.
The edges are softened, almost round-
ed, and are inviting to touch. Schmitt’s

carved panels bring a delicate touch
absent from Greene & Greene, indeed
from most furniture — an invitation to
come closer and spend more time with
the piece. Itis low relief carving with ex-
tremely delicate texturing. The motifis
aslightly stylized Northern Californian
oak tree, illuminating a sense of place
and echoing the cycle of the making
process from tree to domestic interior.

The scale of the pair’s work ranges
from small pieces like this, to a 50'-high
by 51'-long artwork for the Alameda
West End Library,a PWA (Public Works
Administration) building builtin 1936.

Their collaboration is clearly de-
lineated. Zito is a furniture maker, or
as she puts it, “I don’t carve or turn or
do lots of other kinds of working with
wood; I make furniture.” While Zito

Busy bench. This was what Schmitt’s bench looked like when we visited. The walnut carving is an
elegant example of the botanically-inspired relief carvings that Schmitt contributes to Zito’s works.

CABINET PHOTO BY DAVID RAMSEY;

CLASS PHOTO BY TROYCE HOFFMAN; CARVING BENCH PHOTO BY DEIRDRE VISSER

In session. Zito has held classes on furniture
making, hand tool usage and traditional joinery
for women at her shop for more than 30 years.

deals with form, structure and the over-
all aesthetics, Schmitt contributes the
representational low-relief panels. The
clear distinction between their areas of
specialization maximizes the potential
for collaboration and relieves the pros-
pect of competition or friction.

Zitos path in furniture has been long,
her recognition and steady client base
hard-won. She is increasingly drawn to
designing,and notjust to singular pieces
of furniture, but to whole rooms and
environments—to which she brings her
considerable expertise in how things go
together, and a well-researched knowl-
edge of Arts & Crafts furniture.

She will continue to teach classes for
women, and to inhabit her own beautiful
portion of the earth, a spring of beauti-
ful work and eager craftswomen. pwm

Laura is a furniture maker and the director of The
Krenov School in Fort Bragg, Calif. Deirdre is a wood-
worker and San Francisco-based curator.

For links to all online extras, go to:
m popularwoodworking.com/apr18

WEBSITE: See more work from Laura Mays and
Deirdre Visser, and more on their upcoming
book on women woodworkers.

WEBSITE: Visit Zito and Schmitt’s website to
see more of their work and how to sign-up
for classes at zitoschmittdesign.com.

ARTICLE: Read other articles from our “Great
Workshops” series.

Our products are available online at:
m ShopWoodworking.com
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541 Swane Road N.E. Newark Ohlo D%.
1-800-331-4718 www.bealltool.com

Connectlcuf Va_"ey Bob Van Dyke — Director

Sc 00 of Woodworking

Featuring hands-on classes
for all skill levels taught by
nationally known craftsmen
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Steve Latta, Will Neptune,
Darrell Peart and more!
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and 2 and 3 year mastery programs.
See new class schedule on:
(978) 922-0615 www.furnituremakingclasses.com
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WOODWORKER’S MARKETPLACE

CLASSIFIED
Books

Kits & Plans

Seat Weaving Supplies

WE HAVE A WIDE VARIETY  of woodworking
books - from small projects, to home improve-
ment, to enhancing your woodworking skills,
and more! To see our full line of books, please

visit our web site at ShopWoodworking.com!
Finishing Supplies & Equipment
BLOXYGEN SAVES LEFTOVER FINISHES -

Just spray, seal and store.
www.bloxygen.com or (888) 810-8311.

SHELLAC.NET — WOOD FINISH SUPPLY
Large Shellac Flake Selection - Brushes - Dyes
BEHLEN Finishing Supplies - Stains - Aerosols
RENAISSANCE Wax.

877-245-5611.

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

www.furnituremakingclasses.com

Schools/Instruction

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

CHAIR CANE & SPLINT, Shaker tape, fiber & nat-
ural rush. Complete line of basketweaving sup-
plies. Royalwood Ltd., 517-WW Woodville Rd,
Mansfield, OH 44907. 800-526-1630.
www.royalwoodltd.com.

Classified rate is $6.00 per word, 15-word
minimum. Order must be accompanied by
payment; ads are non-commissionable. Send to:
Popular Woodworking Magazine, 10151 Carver
Road, Suite 200, Blue Ash, OH 45242 or Don
Schroder, d.schroder@verizon.net. Phone: 610-
821-4425, Fax: 610-821-7884.
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How to Repair Water Damage

Water can cause many problems to finished and unfinished wood.

swoodworkers, most of us have
come across problems caused
by water that we may be asked
to repair. The problems can occur in
the finish or in the wood if the water
gets through the finish.
Here are some of the most common
problems and methods of handling
them.

Milky-white Watermarks
Probably the most common is water
rings — light gray to white marks in
the finish that destroy the transpar-
ency. These marks are almost always
very near the surface of the finish film.
There are two ways to remove them: by
abrading or redissolving.

On all finishes except some very
high-performance ones such as cata-
lyzed varnish, which are often impos-
sible to repair, cut the finish film back
to below the damage. Rub using #0000
steel wool or any rubbing compound —
even non-gel toothpaste if the damage
is superficial. The finer the grade of
abrasive, the slower the cutting and
the glossier the sheen you will leave.

Onshellac, wipe the surface lightly
witha cloth barely dampened with de-

Raised grain. Close in appearance to milky-
white watermarks is raised grain in a thin oil
or wax finish. Water penetrates these finishes
quickly because they are so thin, and it raises
the grain, which reflects light differently and
makes the area appear lighter (center). You
need to smooth the raised grain with an abra-
sive and apply more finish.
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Watermark. Probably the most common damage from contact with water is a color change in the
finish, often caused by sweaty glasses, but also by water just not being wiped dry quickly enough.
The most surefire way to remove these marks is to rub them with a fine abrasive such as steel wool.

natured alcohol. On lacquer, dust on
some lacquer retarder usinga spray gun.
Aerosols containing the retarder Butyl
Cellosolve andlabeled “blush remover”
orsomethingsimilarareavailable from
many finish suppliers or online.

Fissures in the Finish Film

It’s sometimes possible to repair fis-
sures by sanding the ridges level and
applying more finish on top. Sand with
very fine sandpaper (#320 grit or finer)
soyou don’t remove more of the finish
than necessary. It’s best to sand the
entire surface to scuff and clean it so
the new coat will bond well.

You can apply any finish. Butif the
finish contains lacquer thinner, begin
with very light mist coats because the
lacquer thinner may blister an existing
finish if applied really wet.

Peeled Finish
When the finish begins to separate from
thewood, thereisno way toreattachit.

The finish has to be replaced. Begin by
removingall theloose finish. If you can
bring the color back to the bare areas
by wiping them with anon-destructive
liquid such as mineral spirits, then all
you have to doisapply a clear finish to
complete the repair.

If the color of the bare areas is light
or uneven, you will have to darken or
even it. Sometimes wiping the entire
surface with astain works. Other times
you can brush stain or spray a toner
onto just the lighter areas.

Raised Grain
Fuzzy wood most commonly occurs
under oil and wax finishes because
these finishes are so thin. Unlike a
thicker film finish, they aren’t good at
preventing water penetration.
Theraised grain caused by the water
reflects light so that the area appears
lighter, but not as light as milky-white
watermarks. Correct the problem by
smoothing with #000 or #0000 steel
CONTINUED ON PAGE 60

PHOTOS BY THE AUTHOR



SCIATICA
BACK PAIN?

Are radiating pains down the back of
your leg, or pain in your lower back or
buttocks making it uncomfortable to sit
or walk? Millions of people are suffer-
ing unnecessarily because they are not
aware of this proven treatment.

MagniLife® Leg & Back Pain Relief
combines four active ingredients, such
as Colocynthis to relieve burning pains
and tingling sensations. Although this
product is not intended to treat sciatica, it
may help with the pain. “I am absolutely
amazed at how it works and how fast it
works.” - T Martin. Tablets dissolve un-
der the tongue. “Those little tablets are
like relief'in a snap.” - Patsy, CO.

MagniLife® Leg & Back Pain Relief
is sold at Walgreens, CVS/pharmacy,
Rite Aid, Albertsons and Walmart.
Order risk free for $19.99 +$5.95 S&H
for 125 tablets per bottle. Get a FREE
bottle when you order two for $39.98
+$5.95 S&H. Send payment to: Mag-
niLife S-PW, PO Box 6789, McKin-
ney, TX 75071 or call 1-800-516-3481.
Satisfaction guaranteed. Order now at
www.LegBackPain.com

PAIN AND
INFLAMMATION?

If you suffer from pain due to inflam-
mation related ailments such as arthritis,
tendonitis, sprains or swelling, you should
know that help is available. Many peo-
ple are putting up with the pain because
they are not aware of this new, innovative
treatment for topical pain management.

73% of study participants found Mag-
niLife® Pain & Inflammation Relief Gel’s
proprietary formula to be more effective
than their current treatments (including
prescription drugs) at reducing pain.
Non-greasy formula is aspirin-free and
menthol-free.

MagniLife® Pain & Inflammation Re-
lief Gel is sold at select Walgreens.
Order risk free for $14.99 +$5.95 S&H
for a 2 oz. tube. Get a FREE tube when
you order two for $29.98 +$5.95 S&H.
Send payment to: MagniLife IC-PW, PO
Box 6789, McKinney, TX 75071 or call
1-800-516-3481. Satisfaction guaranteed.
Order at www.InflammationGel.com

ADVERTISEMENT

SHINGLES
PAIN OR ITCH?

Are you suffering from burning or tin-
gling pain or itching even after the shin-
gles rash is gone? Many people are put-
ting up with the discomfort and itching
because they are not aware of this new
advancement in skin care.

MagniLife® Pain & Itch Relief Gel
contains 16 powerful ingredients such as
arnica and tea tree oil to deliver fast relief.
Although this product is not intended to
treat or cure shingles, it can help relieve
pain and itching. “The MagnilLife [gel] is
the only thing that gave me relief afier my
case of shingles.” - Michele G., CA.

MagniLife® Pain & Itch Relief Gel is
sold at Rite Aid Pharmacy, located in
the first aid section. Order risk free for
$19.99 +$5.95 S&H for a 1.8 oz jar. Get
a FREE jar when you order two for
$39.98 +$5.95 S&H. Send payment to:
MagniLife SH-PW, PO Box 6789, McK-
inney, TX 75071, or call 1-800-516-
3481. Money back guarantee. Order now
at www.PainfulRashRelief.com

AGE SPOTS?

Are unsightly brown spots on your
face and body making you uncomfort-
able? Liver spots, also known as age
spots, affect the cosmetic surface of the
skin and can add years to your appear-
ance. Millions of people live with dark
spots and try to cover them with make-
up or bleach them with harsh chemicals
because they are not aware of this topi-
cal treatment that gently and effectively
lightens the shade of the skin.

MagniLife® Age Spot Cream uses bo-
tanicals, such as licorice root extract to
naturally fade age spots, freckles, and
other age-associated discolorations,
while protecting skin from harmful
external factors. “It is fading my liver
spots. This product actually works!!!” -
Patricia C, NJ.

MagniLife® Age Spot Cream can
be ordered risk free for $19.99 +$5.95
S&H for a 2 oz jar. Get a FREE jar
when you order two for $39.98 +$5.95
S&H. Send payment to: MagniLife
AC-PW, PO Box 6789, McKinney, TX
75071, or call 1-800-516-3481. Com-
plete satisfaction guaranteed. Order
now at www.AgeSpotSolution.com

OVERACTIVE
BLADDER?

If you experience minor leaks or a
sudden urge to urinate, help is now
available. 25 million Americans suffer
from incontinence problems, which may
lead to a limiting of social interactions
to avoid embarrassment.

MagniLife® Bladder Relief contains
seven active ingredients, such as Caus-
ticum for adult incontinence, and Sepia
for the urge to urinate due to overactive
bladder. Tablets can be taken along with
other medications with no known side
effects. “Love these pills. It is the first
thing in a long, long time that is helping
me. Thank you!” Margeret S., FL.

MagniLife® Bladder Relief is avail-
able at Rite Aid, located in the vita-
min section. Order risk free for $19.99
+$5.95 S&H for 125 tablets per bottle.
Get a FREE bottle when you order two
for $39.98 +$5.95 S&H. Send payment
to: MagniLife U-PW, PO Box 6789,
McKinney, TX 75071 or call 1-800-
516-3481. Satisfaction guaranteed. Or-
der now at www.BladderTablets.com

FIBROMYALGIA
JOINT PAIN?

Are you one of 16 million people suf-
fering from deep muscle pain and ten-
derness, joint stiffness, difficulty sleep-
ing, or the feeling of little or no energy?
You should know relief is available.

MagniLife® Pain & Fatigue Relief
combines 11 active ingredients to relieve
deep muscle pain and soreness, arthritis
pain, aching joints, and back and neck
pain. Although this product is not intend-
ed to treat fibromyalgia, it may help with
the pain and fatigue caused by fibro-
myalgia. “These tablets have just been
WONDERFUL. I'd recommend them to
anyone and everyone!” - Debra, WV.

MagniLife® Pain & Fatigue Relief is
sold at CVS/pharmacy and Rite Aid
Pharmacy. Order risk free for $19.99
+$5.95 S&H for 125 tablets per bottle.
Get a FREE bottle when you order two
for $39.98 +$5.95 S&H. Send payment
to: MagniLife F-PW, PO Box 6789,
McKinney, TX 75071 or call 1-800-516-
3481. Satisfaction guaranteed. Order
now at www.PainFatigue.com



Black watermarks. When water gets into the wood through a finish (or because there’s no finish),
the water can cause unsightly black marks. It’s hard to imagine them being worse than this (left).
But they can usually be removed entirely by brushing on a hot solution of oxalic-acid crystals.
Then wash off the residue crystals when the solution dries.

wool or fine sandpaper. With an oil
finish you can lubricate the abrasive
with some of the same oil. Then add
more coats of oil to the entire surface.

Black Marks

Dark stains are caused by water, in
combination with metal residue, get-
ting through the finish and staining
the wood. You can remove these marks
with oxalic acid. But you usually have
toremove all the finish firstso the acid
can penetrate evenly.

Dissolve some oxalic-acid crystals,
which are available at paint stores or
online as “wood bleach,” to a saturated
solution in hot water. Brush the hot solu-
tion over the entire surface, notjust over
the stains, so the bleaching will be even.

Let the solution dry, then wash the
crystals off the wood with a hose or
well-soaked sponge or cloth. (Don’t
brush the crystals into the air or you
may inhale them and choke.) Wash
the surface well with water. I've never
found it necessary to neutralize the
acid residue in the wood.

Sometimes, a second or third ap-
plication after the previous one has
thoroughly dried is necessary.

Peeling Veneer
Veneer usually separates first around
edges. Blisters in the middle of surfaces
are more difficult to repair.

If you can get under the veneer, re-
move the old glue by sliding a folded
piece of sandpaper (#100 grit to #180
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grit) back and forth between the veneer
and the substrate while pressing on
the veneer. If the veneer has cupped
and won't lay flat, moisten the topside
enough so it will.

Blow out the dustand insert new glue
under the veneer using a putty knife,
strip of veneer orasyringe. Then clamp
it using a flat block (curved if the sub-
strate is curved) and a piece of waxed
paper between the block and the veneer
to prevent them sticking together.

You usually can’t get under blisters
toremove the old glue, so you will have

Warped top. Besides watermarking table
and chest tops, water can cause warping if it
comes in contact with a wooden surface of-

ten enough. The repeated wetting and drying
out of the wood causes it to non-intuitively
shrink rather than swell and expand due to
the phenomenon of compression shrinkage.
The cupping can often be reversed by repeat-
edly wetting and drying the bowed side.

T

to reglue without cleaning. Dampen
the veneerif necessary to make it flex-
ible enough so that it can be pressed
without splitting.

Warps & Splits

Repeated wetting and drying, espe-
cially on one side only, causes wood to
cup. The wood cells on the wetted side
become compressed due to “compres-
sion shrinkage.” Eventually the stress
is so great that splits appear.

You see this cupping and splitting
most commonly on cutting boards and
wood decks though italso happens on
the tops of tables and chests.

Althoughitinvolvesasignificant de-
gree of work, the most effective method
offlattening warped boards s to expose
the opposite (bowed) side to the same
sequence of wetting and drying.

Joint Failure

Thoughitusually takes extended con-
tact with water for joints to fail, this
problemisseldom difficultto fixaslong
as thejointssstill fit. Simply remove any
remaining old glue and reglue.

Waterlogging

When wood becomes waterlogged,
thereisnothing to do butletitdry out
and see if it is still functional. Solid-
wood parts will usually survive. MDF
or particleboard usually won't, though
sometimes you can add some trim to
disguise the swelling. pwm

Bob is author of “Flexner on Finishing,” “Wood Fin-
ishing 101” and “Understanding Wood Finishing.”

ONLINE EXTRAS

For links to all online extras, go to:
® popularwoodworking.com/apr18

ArTictes: You'll find many free finishing
articles on our website.

INOURSTORE: “Flexner on Finishing” — 12
years of columns illustrated with beautiful
full-color images and updated, and “Wood
Finishing 101.”

Our products are available online at:
m ShopWoodworking.com
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ADVERTISEMENT

New Male Potency Formula Makes
‘““The Little Blue Pill” Obsolete

Soaring demand expected for new scientific advance made just for
older men. Works on both men’s physical ability and their desire in bed.

By Harlan S. Waxman
Health News Syndicate

New York — If you're like the rest of us guys
over 50; you probably already know the truth...
Prescription ED pills don’t work! “Simply
getting an erection doesn’t fix the problem,” says
Dr. Bassam Damaj, chief scientific officer at the
world famous Innovus Pharma Laboratories.

As we get older, we need more help in bed. Not
only does our desire fade; but erections can be
soft or feeble, one of the main complaints with
prescription pills. Besides, they’re expensive...
costing as much as $50.00 each

Plus, it does nothing to stimulate your brain to
want sex. “I don’t care what you take, if you aren’t
interested in sex, you can’t get or keep an erection.
It’s physiologically impossible,” said Dr. Damaj.

MADE JUST FOR MEN OVER 50

But now, for the first time ever, there’s a pill
made just for older men. It’s called Vesele®.
A new pill that helps you get an erection by
stimulating your body and your brainwaves.
So Vesele® can work even when nothing else
worked before.

The new men’s pill is not a drug. It’s something
completely different

Because you don’t need a prescription for Vesele®,
sales are exploding. The maker just can’t produce
enough of it to keep up with demand. Even doctors
are having a tough time getting their hands on it.
So what’s all the fuss about?

WORKS ON YOUR HEAD
AND YOUR BODY

The new formula takes on erectile problems
with a whole new twist. It doesn’t just address
the physical problems of getting older; it
works on the mental part of sex too. Unlike the
expensive prescriptions, the new pill stimulates
your sexual brain chemistry as well. Actually
helping you regain the passion and burning
desire you had for your partner again. So you
will want sex with the hunger and stamina of a
25-year-old.

THE BRAIN/ERECTION CONNECTION

Vesele® takes off where Viagra® only begins.
Thanks to a discovery made by 3 Nobel-Prize
winning scientists; Vesele® has become the first
ever patented supplement to harden you and
your libido. So you regain your desire as well as
the ability to act on it.

In a 16-week clinical study; scientists from the
U.S.A. joined forces to prove Nitric Oxide’s
effects on the cardio vascular system. They
showed that Nitric Oxide could not only increase
your ability to get an erection, it would also

work on your brainwaves to stimulate your
desire for sex. The results were remarkable
and published in the world’s most respected
medical journals.

THE SCIENCE OF SEX

The study asked men, 45 to 65 years old to
take the main ingredient in Vesele® once a
day. Then they were instructed not to change
the way they eat or exercise but to take
Vesele® twice a day. What happened next
was remarkable. Virtually every man in the
study who took Vesele® twice a day reported
a huge difference in their desire for sex. In
layman’s terms, they were horny again. They
also experienced harder erections that lasted
for almost 20 minutes. The placebo controlled
group (who received sugar pills) mostly saw no
difference.

AN UNEXPECTED BONUS: The study results
even showed an impressive increase in the energy,
brain-power and memory of the participants.

JAW-DROPPING CLINICAL PROOF

100
',‘3 80
£ oo M 82.0%
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=
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E 20 Baseline Baseline
';: 41.1% 47.9%
w
0
OVERALL DESIRE
SATISFACTION
Vesele Baseline
Overall Satisfaction. ........... 881%  41.4%
Frequency of seX.............. 795%  44.9%
Desire for sex..........coovvenn. 82%  47.9%
Hardness during sex........... 85.7%  36.2%
Duration of erection........... 79.5% 35%
Ability to satisfy ............. 833% 441%
SUPPLY LIMITED BY
OVERWHELMING DEMAND

“Once we saw the results we knew we had
a game-changer,” said Dr. Damaj. “We get
hundreds of calls a day from people begging us
for a bottle. It’s been crazy. We try to meet the
crushing demand for Vesele®.”

VESELE® PASSED THE TEST
“As an expert in the development of sexual
dysfunction, I've studied the effectiveness of

Nitric Oxide on the body and the brain. I'm
impressed by the way it increases cerebral

New men’s pill overwhelms your senses with sexual
desire as well as firmer, long-lasting erections.
There’s never been anything like it before.

and penile blood flow. The result is evident in
the creation of Vesele®. It’s sure-fire proof that
the mind/body connection is unbeatable when
achieving and maintaining an erection and the
results are remarkable” said Dr. Damaj. (His
findings are illustrated in the chart at left.)

HERE’S WHAT MEN
ARE SAYING

*|’'m ready to go sexually and mentally.
* More frequent erections at night
and in the morning.
*| have seen a change in sexual desire.
* Typically take 1 each morning and
1 each night. Great Stamina, Great
Results!
® An increased intensity in orgasms.
* My focus (mental) has really
improved... Huge improvement.
* Amazing orgasms!
# | feel more confident in bed

HOW TO GET VESELE®

This is the first official public release of
Vesele® since its news release. In order to get
the word out about Vesele®, Innovus Pharma
is offering special introductory discounts to
all who call.

A special phone hotline has been set up for
readers in your area; to take advantage of special
discounts during this ordering opportunity.
Special discounts will be available starting today
at 6:00am. The discounts will automatically be
applied to all callers. The Special TOLL-FREE
Hotline number is 1-800-322-7503 and will be
open 24-hours a day.

Only 300 bottles of Vesele® are currently
available in your region. Consumers who miss
out on our current product inventory will have to
wait until more become available. But this could
take weeks. The maker advises your best chance
is to call 1-800-322-7503 early.

THESE STATEMENTS HAVE NOT BEEN EVALUATED BY THE U.S. FOOD AND DRUG ADMINISTRATION. THIS PRODUCT IS NOT INTENDED TO DIAGNOSE, TREAT, CURE OR PREVENT ANY DISEASE. RESULTS NOT TYPICAL. OFFER NOT AVAILABLE TO IOWA RESIDENTS. |




Drug Companies
Fear Release of the
New AloeCure

Big Pharma stands to lose billions as doctors’ recommend
drug-free “health cocktail” that adjusts and corrects

your body’s health conditions.

by David Waxman
Seattle Washington:

Drug company execs are nervous. That’s
because the greatest health advance in
decades has hit the streets. And analysts
expect it to put a huge crimp in “Big Pharma”
profits.

So what’s all the fuss about? It’s about a
new ingredient that’s changing the lives of
people who use it. Some call it “the greatest
discovery since penicillin”!

The name of the product is the AloeCure.
It's not a drug. It’s something completely
different. And the product is available to
anyone who wants it, at a reasonable price.
But demands may force future prices to rise.

TOP DOC WARNS: DIGESTION DRUGS
CAN CRIPPLE YOU!

Company spokesperson, Dr. Liza Leal;
a leading integrative health specialist
recommends AloeCure before she decides to
prescribe any digestion drug. Especially after
the FDA’s stern warning about long-term use
of drugs classified as proton pump inhibitors
like Prilosec®, Nexium®, and Prevacid®.
In a nutshell, the FDA statement warned
people should avoid taking these digestion
drugs for longer than three 14-day treatment
periods because there is an increased risk of
bone fractures. Many people take them daily
and for decades.

Dr. Leal should know. Many patients come
to her with bone and joint complaints and
she does everything she can to help them.
One way for digestion sufferers to help
avoid possible risk of tragic joint and bone
problems caused by overuse of digestion
drugs is to take the AloeCure.

Analysts expect the AloeCure to put a
huge crimp in “Big Pharma” profits.

The secret to AloeCure’s “health adjusting”
formula is scientifically tested Acemannan, a
polysaccharide extracted from Aloe Vera. But
not the same aloe vera that mom used to apply
to your cuts, scrapes and burns. This is a perfect
strain of aloe that is organically grown under
very strict conditions. AloeCure is so powerful
it begins to benefit your health the instant you
take it. It soothes intestinal discomfort and you
can avoid the possibility of bone and health
damage caused by overuse of digestion drugs.
We all know how well aloe works externally
on cuts, scrapes and burns. But did you know
Acemannan has many of other health benefits?...

ADVERTISEMENT

HELPS THE IMMUNE SYSTEM TO CALM
INFLAMMATION

According to a leading aloe research,
when correctly processed for digesting,
the Aloe plant has a powerful component
for regulating your immune system called
Acemannan. So whether it’s damage that is
physical, bacterial, chemical or autoimmune;
the natural plant helps the body stay healthy.

RAPID ACID AND HEARTBURN
NEUTRALIZER

Aloe has proved to have an astonishing
effect on users who suffer with digestion
problems like bouts of acid reflux, heartburn,
cramping, gas and constipation because it
acts as a natural acid buffer and soothes the
digestive system. But new studies prove it
does a whole lot more.

SIDE-STEP HEART CONCERNS

So youve been taking proton pump
inhibitors (PPI's) for years and you feel just
fine. In June of 2015 a major study shows
that chronic PPI use increases the risk of
heart attack in general population.

UNLEASH YOUR MEMORY

Studies show that your brain needs the
healthy bacteria from your gut in order
function at its best. Both low and high
dosages of digestion drugs are proven to
destroy that healthy bacteria and get in the
way of brain function. So you're left with a
sluggish, slow-to-react brain without a lot of
room to store information. The acemannan
used in AloeCure actually makes your gut
healthier, so healthy bacteria flows freely to
your brain so you think better, faster and
with a larger capacity for memory.

Doctors call it “The greatest health
discovery in decades!”

SLEEP LIKE A BABY

A night without sleep really damages
your body. And continued lost sleep can lead
to all sorts of health problems. But what you
may not realize is the reason why you’re not
sleeping. Some call it “Ghost Reflux”. A low-
intensity form of acid reflux discomfort that
quietly keeps you awake in the background.
AloeCure helps digestion so you may find
yourself sleeping through the night.

CELEBRITY HAIR, SKIN & NAILS
Certain antacids may greatly reduce your

body’s ability to break down and absorb
calcium. Aloe delivers calcium as it aids in
balancing your stomach acidity. The result?

Thicker, healthier looking hair...more
youthful looking skin... And nails so strong
they may never break again.

SAVE YOUR KIDNEY

National and local news outlets are
reporting Kidney Failure linked to PPI’s. Your
Kidney extracts waste from blood, balance
body fluids, form urine, and aid in other
important functions of the body. Without
it your body would be overrun by deadly
toxins. Aloe helps your kidney function
properly. Studies suggest, if you started
taking aloe today; you’d see a big difference
in the way you feel.

GUARANTEED RESULTS OR DOUBLE
YOUR MONEY BACK

Due to the incredible results people are
reporting, AloeCure is being sold with an
equally incredible guarantee.

“We can only offer this incredible
guarantee because we are 100% certain this
product will work for those who use it,” Says
Dr. Leal.

Here’s how it works: Take the pill exactly
as directed. You must see and feel remarkable
improvements in your digestive health, your
mental health, in your physical appearance,
the amount inflammation you have
throughout your body - even in your ability
to fall asleep at night!

Otherwise, simply return the empty
bottles with a short note about how you took
the pills and followed the simple instructions
and the company will send you...Double
your money back!

HOW TO GET ALOECURE

This is the official nationwide release of
the new AloeCure pill in the United States.
And so, the company is offering our readers
up to 3 FREE bottles with their order.

This special give-away is available for
readers of this publication only. All you have
to do is call TOLL-FREE 1-800-746-2951 and
provide the operator with the Free Bottle
Approval Code: JC025. The company will do
the rest.

Important: Due to AloeCure’s recent
media exposure, phone lines are often
busy. If you call and do not immediately get
through, please be patient and call back.

THESE STATEMENTS HAVE NOT BEEN EVALUATED BY THE FOOD AND DRUG ADMINISTRATION. THIS PRODUCT IS NOT INTENDED TO DIAGNOSE, TREAT, CURE OR PREVENT ANY DISEASE.



Historic umiture,
Historic Methods

mmerse yourself in the

world of traditional wih SAW, PLANE
woodworking as period ¢CHISEL
furniture expert Zachary
Dillinger walks you through
the construction of six
pieces of classic American
furniture. From preparing
stock by hand to period-
correct joinery methods,
youll learn how our
forebears built furniture —
and why they did things the
way they did — as you create 1%
your own heirloom pieces.  Paperback: S0522; eBook: S0523

Order Now at ShopWoodworking.com
or Ca” 855'840'51 1 8 (8a.m.-5 p.m. Mountain Time),
and get a bonus PDF with purchase!

With Mike Mascelli’s easy-to-follow
instruction, you’ll learn the simple skills
and tool techniques to - =
make a drop-in slip seat " LphU]H{;‘_‘“{f
— a covered frame that’s
designed to fit inside the
chair frame — from frame
to webbing to foam to
sitting pretty.

Buy Yours Now as -
a Download or on DVD

at ShopWoodworking.com.

Thanks to
BetterWOMAN, ’'m
winning the battle for

Bladder Control.

Frequent nighttime trips to the bathroom,
embarrassing leaks and the inconvenience of
constantly searching for rest rooms in public—
for years, I struggled with bladder control
problems. After trying expensive medications
with horrible side effects, ineffective exercises
and uncomfortable liners and pads, I was
ready to resign myself to a life of bladder leaks,
isolation and depression. But then I tried BetterWOMAN.

When 1 first saw the ad for BetterWOMAN, I was skeptical. So
many products claim they can set you free
from leaks, frequency and worry, only to
deliver disappointment. When 1 finally tried
Better WOMAN, I found that it actually
works! It changed my life. Even my friends
have noticed that 'm a new person. And
because it’s all natural, I can enjoy the results
without the worry of dangerous side effects.
Thanks to BetterWOMAN, I finally fought
bladder control problems and I won!

ALL NATURAL

Clinically-Tested Herbal Supplement
* Reduces Bladder Leaks
* Reduces Bathroom Trips
« Sleep Better All Night
» Safe and Effective — No Known Side Effects
* Costs Less than Traditional Bladder Control Options
e Live Free of Worry, Embarrassment,
and Inconvenience

— You don’t have to let bladder control
problems control you. Call now!

Also Available: BetterMAN®
The 3-in-1 Formula Every Man Needs — Better BLADDER,
Better PROSTATE, and Better STAMINA!

Order online at www.BetterMANnow.com.

< Limited

Call Now & Ask How To Get A

FREE BONUS BOTTLE
cALL ToLL-FREE 1-888-891-2698

or order online: www.BetterWOMANnNow.com

These statements have not been evaluated by the FDA.
This product is not intended to diagnose, treat, cure or prevent any disease.
Use as directed. Individual results may vary.
BetterMAN and BetterWOMAN are the trademarks of Interceuticals, Inc.
©2018 Interceuticals, Inc.




END GRAIN BY NANCY HILLER

It's Not About Perfection

The beauty of utility: coarse and fine combined.

ne of my favorite pieces of fur-

niture is a chest of drawers I

bought at an antiques store
in Reading (the English town, not its
Pennsylvanian equivalent) circa 1984.
Atleastacentury old by now, it's made
of deal, a nondescript term for soft-
woods, with knots and other charac-
teristics usually considered defects. It
was originally painted; traces of finish
still linger in the cracks. By the time I
came across it, a dealer had dipped it
in methylene chloride stripper, which
did the joints no favors. And yet it has
held together during its three decades
in my possession.

I love this chest of drawers, not
least because it’s a mass of contradic-
tions. It was made from defect-riddled
paint-grade wood, but aside from the
top, which is attached with nails, it
was built with traditional joints cut by
hand. Sliding dovetails hold the drawer
railsin place. Stub tenons support the
runners. The drawers themselves are
dovetailed front and back; their bot-
toms, along with the cabinet’s back,
are also solid. Altogether it’s a strange
meeting of coarse and fine, at least by
our own day’s standards.

What endears the piece to me most
is the dovetails’ imperfection. They
taper to a fine point, a mere saw kerf
wide — typically considered a mark of
high craft. Yet the gauge lines were left
in place. What's more, many of the kerfs
gowell beyond those lines; and some of
the joints have gaps. If I produced a set
of dovetails similar to these, I would feel
obliged to consider tossing the drawer
into my version of a bonfire, the wood-
stove that heats our house.

These dovetails, which were clearly
made by an accomplished craftsman
intent on getting the job done, remind
me that in the universe of making
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things, utility isno less worthy a goal
than fine craft. Amidst the relentless
drive to do better, it’s easy to lose sight
of the grace that characterizes our very
ability to make things, however im-
perfectly, not to mention the bless-
ings offered by even the most basic
material artifacts. Yes, the things we
make reflect who we are, at least to a
degree —and who wants to be defined
by radical imperfection? But there’s a
conceitin being so wrapped up in the
tightness and proportions of a joint
thatwe lose sight of the bigger picture,
which includes those who will use the
things we make.

I often find I can’t look at a piece
of my own work without focusing on
the parts that should have been done
better. Even as I tell myselfit’s alright
to be less than perfect, I feel a pang of
self-loathing. Sometimes I getachance
to visit a customer’s home years after
I've completed ajob. Iseeatable oraset
of built-in cabinetry serving its purpose
initsintended setting. And Iam able to

appreciate my work separate from its
reflection of its decidedly flawed maker.
It'savaluable corrective, revealing my
self-flagellation as a form of vanity.
This is one of the wonders of mak-
ing. Intheend, it’s notabout perfection.
While craft entails much character-
building struggle, it's also a practice
of learning to accept our failings and
appreciate our roleas makers who bring
useful objects into the world. pwm

Nancy is a professional furniture maker and writer —
her next book, “English Arts & Crafts Furniture” is due
out in June from Popular Woodworking Books. This
article first appeared on overthewireless.com.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/apr18

wessITE: See more from the author at
nrhillerdesign.com.

1o 8UY: Read Nancy R. Hiller’s book “Mak-
ing Things Work.”

Our products are available online at:
m ShopWoodworking.com

PHOTOS BY THE AUTHOR
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KEEP YOUR BLADES
RAZOR-SHARP

The WoodRiver® Granite Surface Plate
is ideal for leveling small plane beds,
flattening waterstones and general
sharpening duties. Simply soak a piece
of wet/dry sandpaper in water, lay it
down on the stone, and the capillary
action of the water will adhere the paper
to the stone. The A grade Granite Surface ]
Plate has a super flat face, is m0|stul'e 4
and corrosion free and easy to vnﬂ >
clean. Available in three hand
6"x18"x2",9"x12"x
12" x J'18 3"
S = L 1

WDDCRAFT HELPING YOU MAKE WOOD WORK®

For A Free Catalog Or To Find Your Local Woodcraft Store, Visit woodcraft.com Or Call 800-225-1153.
For Information On Woodcraft Retail Franchise Opportunities, visit woodcraftfranchise.com 18PW04P

CARD #49 or go to PWFREEINFO.COM



FREUD’S CNC ROUTER BIT SERIES
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Freud’s new CNC router bits are
specially formulated with our
exclusive TiCo™ Carbide, unique
cutting geometrics and Perma-
SHIELD® non-stick coating for
unmatched cutting performance
and durability on workshop and
small CNC machines.
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87-208 8 Piece CNC General Purpose Set

=

)

87-408 3 Piece CNC Lettering
87-108 8 Piece CNG Sign Making Set 87-308 3 Piece CNC Fine Detail Set & Sign Making Set

Full Listing of CNC Router Bits Available at
(fremd)  JiveREGOONG. Com

CARD #67 or go to PWFREEINFO.COM




