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MORTISING MACHINE

-

THE HOTTEST SELLING
MORTISING MACHINE
ONTHE MARKET

Motor: % HP, 110V, single-phase,
8A, 3450 RPM

Max. stock width: 8"

Max. stock thickness: 7%"
Mortising depth: 4V3"

Chisel travel: 4%"

Max. distance column-to-chisel center: 64"
Table size: 6" x 16"

Heavy-duty cast-iron construction

Includes %" mortising chisel

Approx. shipping weight: 92 Ibs.

W1671 5325 SALE 31200 ﬂi&r\l
OSCILLATING
DRILL PRESS

e Motor: % HP, 110V,
single-phase, 1725 RPM, 9A

* Swing: 13%"

e Drill chuck: 1-16MM MADE IN AN ISO

e Arbor: JT33 9001 FACTORY

* Spindle travel: 3%"

« Oscillating spindle: %" INCLUDES: I
. 1", 12", AND 2"

Number of speeds: 12
(250, 330, 380, 500, 590, 640, 980,
1530, 1600, 1870, 2580, 3050 RPM)

SANDING DRUM SET
WITH MANDREL
(D2677)

—
W1848 $415% SALE °395% —= firj
15" HEAVY-DUTY PLANER

Motor: 3 HP, 240V, single-phase, 14A
Max. cutting width: 15", depth: %"
Max. stock thickness: 6%', min.: /4"
Min. stock length: 6%"

Feed rate: 16 and 30 FPM
Cutterhead diameter: 3"

Number of knives: 3 HSS

Knife size: 15" x 1" x /4"

Cutterhead speed: 5000 RPM
Table size: 20%" x 15" x 34"

Overall size: 32' W x 28" D x 23%2" H
Approx. shipping weight: 382 Ibs.

OPTIONAL STAND AVAILABLE

GO815 £995™ SALE $950% . 169 r}
1 HP SHAPER i

free S
¢ Motor: 1 HP, 120V, single-phase, 13A
Table size: 15%" x 17%"

Table counterbore: 3" dia. x %" deep

Spindle travel: 7"
P ’ INCLUDES %" & %"

Spindle size: 5"
Spindle length: 3" ROUTER BIT ADAPTER

Spindle speed: 13,200 RPM
Floor to table height: 34%4"

Overall size: 27" W x 23" D x 40%" H
Approx. shipping weight: 172 Ibs.

G0510Z 465" SALE *4(09%

2 GREAT SHOWROOMS!
GHAM, WA « SPRINGFIELD

APRIL 2

12 SPEED HEAVY-DUTY BENCHTOP
DRILL PRESS

¢ Motor: % HP, 110V, single-phase
¢ Swing: 14

e Drill chuck: Y6"—%"

 Drilling capacity: %" steel

Spindle taper: MT#2
Spindle travel: 34"

Speeds: (12) 140, 260, 320, 380, 480, 540, , \VIOF 1N

980, 1160, 1510, 1650, 2180, 3080 RPM 'S0 906
. Eolla‘r _size: 2.040" )
: ?;ﬁlcés;m;]%r_%‘é%f castirontable yci ypes BUILTIN
« Table tlts: 90° left & right Moo "
¢ Overall height: 38"
* Approximate shipping weight: 148 Ibs. 3

89 1

G7943 $385% SALE °365% = i )

" INCLUDES DUST
13" BENCHTOP PLANER CoLLECTION

WITH BUILT-IN DUST COLLECTION BAG!

* Motor: 2 HP, 120V, single-phase, 15A
¢ Max. cutting width: 13", height: 6"
¢ Max. cutting depth: 4"

@

* Feed rate: 26 FPM
 Number of knives: 3 reversible HSS ~ Ini=ri=k
o Knife size: 13" x 14" x V6"
¢ Cutterhead speed: 9900 RPM VIADE I
: 2N‘2'P:1kzjesl;g](c)$tUts perinch: 87 R
* Footprint: 224" Lx 13' W FACTORY
* Approx. shipping weight: 71 Ibs.
$59 |
G0832 $389% SALE °369%° = ‘aim |
10" JOINTER/PLANER

* Motor: 22 HP, 220V, single-phase, TEFC,
3400 RPM, 9.9A

* Max. depth of cut: 4" (jointer), %s" (planer)
¢ Max. width of cut: 10%" (jointer), 9%" (planer)
* Max. planer cutting height: 84"
« Jointer table size: 12/2" x 40'%6"
 Planer table size: 9%" x 23%"
* Cutterhead speed: 6500 RPM
e Cutterhead knives: 2 HSS
* Knife size: 10%4" x 'Vis" x /" sTﬁETT:’RUgE =
¢ Cuts per minute: 13,000 BLOCKS 8 o~
 Planer feed rate: 16 FPM -
* Approx. shipping weight: 378 Ibs. 'y
$ T
G675 s1425% SALE $1375% 113
2 HP SHAPER e

* Motor: 2 HP, 120V/240V,

single-phase, prewired 240V,18A/9A

Table size: 24" x 21"

Spindle travel: 3"

Spindle sizes: 4" and %" (included)

Spindle speeds: 7000 and 10,000 RPM

Miter gauge slot: T-slot

Stand: cabinet-style, WAZR\QE\A,\TTY!

powder-coated finish

Power cord length: 10" x 14 AWG
Approx. shipping weight: 293 Ibs.  rrrass Wigyg

Max. cutter diameter: 5"

W1674 $1025" SALE 965

TECHNICAL SERVICE:

570-546-9663
FAX: 800-438-5901




ALMOST A MILLION SQUARE FEET PACKED TO THE RAFTERS WITH MACHINERY & TOOLS I FREE 2018

2 OVERSEAS QUALITY CONTROL OFFICES STAFFED WITH QUALIFIED GRIZZLY ENGINEERS . 4 CATALOG

HUGE PARTS FACILITY WITH OVER 1 MILLION PARTS IN STOCK AT ALL TIMES \ _ L e

TRAINED SERVICE TECHNICIANS AT BOTH LOCATIONS ¢ MOST ORDERS SHIP THE SAME DAY — AT INCREDIBLE PRICES
3 HP DUST COLLECTOR | .« 7 2 HP DUST COLLECTOR | PO o s AN
* Motor: 3 HP, 240V, single-phase, > * Motor: 2 HP, 240V, single-phase, 9A -

3450 RPM,12A « Impeller: 12%" aluminum ™
 Air suction capacity: 2300 CFM * Air suction capacity: 1700 CFM [ Reviewz & |
* Static pressure: 16.7" L Srizaiy » Max. static pressure: 10" %
e 7"inlet has removable "Y" fitting PRGTET * Sound rating: 83-85 dB
with (3) 4" openings * 6"inlet has removable “Y” fitting with |~
e Impeller: 12%" cast aluminum o '5009001 (3) 4" inlets All\\lnf\s%Esl:J\lm b o
* Bag capacity: 11.4 cubic feet SACOMY S W « Canister filter size (dia. x depth): FACTORY 1 '
« Standard bag filtration: 2.5 micron = 19%" x 23%"
* Footprint: 58" x 33" s = g * Bag capacity: 4.5 cubic feet
¢ Height with bags inflated: 78" A e Overall size: 37%"W x 31%"Dx 71" H @"
¢ Approx. shipping weight: 170 Ibs. 247570 ® b * Approx. shipping weight: 150 Ibs. ]
b @ oy
589 589 I
G1030Z2P 2495% SALE 455 = §§m.j GO548ZP 3545% SALE 495" _ '89.1
- FREE

14" DELUXE BANDSAW ) @- 10" HYBRID TABLE SAW 10" X 40T
35™ ANNIVERSARY EDITION

S S | WITH RIVING KNIFE & IMPROVED FENCE CARBIDEZTIRRED
> £.

BLADE

* Motor: 2 HP, 120V/240V, prewired 120V,
single-phase

* Amps: 15A at 120V, 7.5A at 240V
Precision-ground castiron table
with wings measures: 402" W x 27" D
Floor-to-table height: 35%"
Arbor: %"
Arbor speed: 3450 RPM

¢
Max. depth of cut: 3%4"@ 90°, 24" @ 45° Eii
Rip capacity: 31"R, 16%" L

‘Iu,,‘

Motor: 1 HP, 110V/220V, single-phase
Amps: 11A at 110V, 5.5A at 220V P
Precision-ground cast-iron Revl
table size: 14" x 14"

Table tilt: 10° left, 45° right
Floor-to-table height: 43"
Cutting capacity/throat: 13%3"
Max. cutting height: 6"

Blade size: 93'4" (4" to %" wide)
Blade speeds: 1800 and 3100 FPM
Overall size: 27" W x 67%:" H x 30" D
Footprint: 232" L x 162" W

Approx. shipping weight: 247 Ibs.

-
GO555LA35 ONLY 625% ~ 5o

17" HEAVY-DUTY BANDSAW

35™ ANNIVERSARY EDITION <>
e Motor: 2 HP, 110V/220V, prewired 220V, single-phase,

TEFC capacitor 110V start induction, 60 Hz, 1725 RPM -
Amps: 20A at 110V, 10A at 220V

Precision-ground cast-iron table size: 17" x 17" x 1%"
Table tilt: 10° left, 45° right * Floor-to-table height: 372"
Cutting capacity/throat: 16%4" L of blade

Max. cutting height: 12/

Blade size: 131%" long

Blade sizes available: '-1" wide

Overall size: 64" W x 40%" D x 354" H
Footprint: 21" Lx 19%4" W
Approx. shipping weight: 371 Ibs. L
5115 F"l MADE IN AN

GO0771Z $845° SALE °819% = 3 IS0 9001 FACTORY

10" LEFT-TILTING TABLE SAW
WITH RIVING KNIFE AND CAST-IRON TABLE

Motor: 3 HP, 240V, single-phase, 14A
Max rip: 8" left, 26" right of blade
Max. depth of cut @ 90°: 3"

Max. depth of cut @ 45°: 24"

Table size w/ extension wings:
48"W x 27" D

Footprint: 204" x 204"

Approx. shipping weight: 550 Ibs.

Blade speeds: 1700 and 3500 FPM MADE IN AN ISO FREE 10" X 40T (""’"“;'\.I
Overall size: 32" W x 73" H x 32" D 9001 FACTORY CARBIDE-TIPPED | “Awards / cys
Footprint: 27" W x 17%" D BLADE [ arizany.conr 1 17733

Approx. shipping weight: 342 Ibs.

$ i $ i 4
GO513ANV $995% SALE $950% - L2 G1023RLW $1525% SALE *1475% ~ 92 )
16" X 46" SWIVEL-HEAD WOOD LATHE - OSCILLATING SPINDLE SANDER

WITH CAST IRON LEGS & DIGITAL READOUT )
L iy cor J

* Motor: 2 HP, 110V, single-phase, 14A =
* Swing over bed: 16"
¢ Swing over tool rest: 13'/"

« Motor: 1 HP, 120V/240V, single-phase, TEFC @.

e Castiron 25" x 25" table tilts to 45° forwards, .\
15°backwards L

* Spindle sizes: (10) /4" x 5", %" x 6", /4" x 6", %" x 6", %" x 9",
1"x9,1%"'x9",2'x9",3'x 9", 4'x 9", tapered and threaded

 Distance between centers: 46" ) g
* 1"x 8 TPI RH headstock spindle * Floor-to-table height: 35%;

e MT#2 spindle & tailstock tapers e 1725RPM spindle speed

« Spindle bore: %" DIGITAL . Inc_Iudes for_med and welded steel sta_nd

« Spindle speed range: 600-2400 RPM SPEED * Spindle oscillates at 72 strokes-per-minute
* Overall dimensions: READOUT! * Stroke length: 1%%"

72" Lx19"W x 48" H
Approx. shipping weight: 354 Ibs.

MADE IN

Built-in 4" dust collection port
Shielded and permanently lubricated [ s Bl

AN ISO 9001 ball bearings T
FACTORY § Approximate shipping weight: 296 Ibs. :
\ i
G0462 3665% SALFE. 562500 = 1.!»%-!—] G1071 :875° SALE $84‘500 = ,.14;":;)

VIEW VIDEOS AT
with Affirm

Choose your grizzly.com
monthly payments

at checkout - : VER 15,000 PRODUCTS ¢
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30 Blacker House
Mirror

This well-proportioned mirror will test your
skills, but the results are worth it. Build one
or several. This mirror is one of the author’s
favorite handmade gifts.

BY TIM CELESKI

ONLINE » Precision

Instruments for
Woodworkers

This multi-part series from author Tim Celeski
will set you up for success in the shop.
popularwoodworking.com/jun18
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38 Simple, Sturdy

Sawhorses
Strong, lightweight and quick to build, these
versatile sawhorses break down for travel but
are rock solid.

BY WILL MEYERS

ONLINE » Hybrid Shaving
Horse

Expert craftsman Tom Donahey shares
his detailed plans for this essential green
woodworking tool.

popularwoodworking.com/jun18

44 s Tricky Hinges

The second half of our focus on hinges delves
into a tricky lot, but our hinge expert gives
you the inside scoop on installations.

BY NANCY HILLER

ONLINE » 8 Common Hinges
Learn how to install the eight most common
cabinet hinges with insights from Nancy’s
decades of experience.
popularwoodworking.com/jun18

50 Folding

Bookstand

It starts the size of a cell phone and unfolds

to be a sturdy support for books, magazines
and tablets.
BY CHRISTOPHER SCHWARZ
ONLINE » Campaign
Furniture

Check out chests, chairs, tables and beds
made to be moved.

popularwoodworking.com/jun18

popularwoodworking.com m 3



Enter EVERY-DAY:
for a Chance to Win!

MAY 19

eida’

Oneida
=

Universal Dust-Free
Router Hood

www.oneida-air.com
Card #35

MAY 24

GAUGE-IT

Thickness Gauge

www.gauge-it.com
Card #8

)

Pro Grade
Precision
Abrasives

www.3M.com

MAY 25

= Blue Spruc
== uc spruce
= ¢ Spruce

— I 1
o Toolworks

/," Fishtail Chisel

www.bluesprucetooworks.com
Card #104

Al

NN N

O I]

3M

WEEPSTAKES

MAY 21 MAY 22

Bluetooth
Earplug
Headphones

www.isotunesaudio.com
Card #80

DEROS Dust-Free
Sanding System

E==—=a
BTB30 Clamps  Simply better

(=Y E_- - -'1-;1_‘_4
e O HEER=—==gb
www.mirkawoodworking.us www.besseytools.com
Card #31 Card #101
MAY 17 MAY 18
FUJISPRAY nova

Mini-Mite 3 Platinum
T-70 HVLP Sprayer

i

www.fujispray.com

G3 Chuck Bundle

www.teknatool.com

Card #7 Card #46
MAY 23
KUTZALL Woodpeckers®

Kutzall Extreme Shaping
Dish — Very Coarse

www.olivercorp.com
Card #27

Precision Router Lift V2
(PRLV2)

<~ o 13
= SO
. i
l »
}.‘:«-
B
www.woodpeck.com
Card #52

Jsney

3" Mk IV Fret Saw

==

www.knewconcepts.com
Card #60

MAY 27

ARBORTECH
TURBO Shaft

www.arbortechusa.com
Card #99

<y

Diamond Cross FAST-
TRACK-Chisel & Plane
Blade Sharpener Super

Bundle . l
) !

www.m-powertools.com
Card #116

It's time to give every Dad his due with more
than a month full of top-flight woodworking
prizes. From May 15 through June 17 (Father's

Day), Popular Woodworking Magazine and

its sponsors are giving away a prize a day to
celebrate dads. To earn your chance, you must
enter separately for each day's prize. All entrants
will qualify for the Grand Prize: JET ProShop II

Table Saw (Model 725000K).

ENTER NOW for your
chance at more than
$8,300 in prizes with
a winner every day!
WWW.POPULARWOODWORKING.COM/34DAYS




BGP Clamp m

. ===}
Kit Simply better

www.besseytools.com
Card #101

JUNE 3

s

Simply better

i

www.besseytools.com

Card #101

K-Body Revo
Kit, KRK2440

JUNE 4

Woodpeckers’

Mini-Scraper

[

www.woodpeck.com
Card #52

20 Bd Ft of Ambrosia
Maple

www.walllumber.com

Card #47

Titebond Il
Premium Glue

y KLINGSPOR'S p
WOODWORKING SHOP nelida WODCRAFT
$100 Gift Card Deluxe Dust Deputy- 6-piece Okyo Japanese

e Chisel Set - Fujikawa
eliminates clogged

vac filters

RORKING SHOR
GIFT CARD ‘-v

www.woodcraft.com
Card #49

JUNE 7

nova

Bt sl Prmeetd Bstuitiuns.

www.oneida-air.com
Card #35

www.woodworkingshop.com
Card #89

SuperNOVA2
Chuck Bundle

Figured Cherry Flitches

www.teknatool.com

Card #46

www.horizonwood.com

Card #108

www.titebond.com

Card #14

JUNE 8
Woodpeckers'

1281, 851
641 Precision
Woodworking

Squares J

www.woodpeck.com
Card #52

JUNE 9 :

GAUGE-IT

Table Saw Gauge

www.gauge-it.com
Card #8

L=

RTJ400 Router Table
Dovetail Jig

www.leighjigs.com

JUNE 15

AREORTECH

CLEVER ENGINEERING

Ball Gouge

www.arbortechusa.com

JUNE 14

Woodpeckers'

Ultra-shear
Pen Tools

==

www.woodpeck.com
Card #52

23500bune

Route-R-Joint™ &
Spacer Fence System
- v wwww

www.woodline.com

JUNE 10

M

Pro Grade Precision
Abrasives

ARBORTECH

CLEVEN EnGINEERING

direg

Mini TURBO Mobile Project Center

=~
& Y

www.kregtools.com
Card #107

www.3M.com

www.arbortechusa.com
Card #99

JUNE 17, FATHER'S DAY

GRAND PRIZE
ProShop |
Table Saw
(725000K)

SET)

www.jettools.com
Card #72

Popular Woodworking Magazine and its sponsors will award one prize each day from
May 15 through June 17. The prize pictured on each day in the calendar above is the
prize offered for that day. To register for a chance to win each prize, you must enter on
the day the prize is offered, you may enter as many of the daily contests as you like but
you are limited to one entry per day. All entries from the first 33 days will be eligible for
the Grand Prize: a JET ProShop Il Table Saw (725000K).

Registration starts midnight, EDT on May 15, 2018 and ends 11:59 EDT,

Jne s ENTER EVERY DAY AT WWW.POPULAR
PRESENTED BY  \YOODWORKING.COM/34DAYS

Card #99

Card #50
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The Joy of
Woodworking

OUTONALIMB
BY ANDREW ZOELLNER

Door Restoration
LETTERS
FROM OUR READERS

Sharpeninga
Drawknife

TRICKS OF THETRADE
FROM OUR READERS

ONLINE » More Tricks

Read some of our favorite tricks and see

them in action in our Tricks videos.

popularwoodworking.com/tricks

6 m POPULAR WOODWORKING MAGAZINE June 2018
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REGULARS

18 Arbortech Ball
Gouge

TOOLTEST
BY THE EDITORS

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

22 Addition by
Subtraction

DESIGN MATTERS
BY GEORGE R. WALKER
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26

58

64

OnWood
Selection

ARTS & MYSTERIES
BY PETER FOLLANSBEE

Grain Raising
FLEXNER ON FINISHING
BY BOB FLEXNER

Learning
Happens
Through Doing

END GRAIN

BY JESS HIRSCH

ILLUSTRATION: MARTHA GARSTANG HILL/ GOUGE PHOTO: DAVID LYELL/ OTHER PHOTOS BY AUTHORS



MIRKA

Mirka® DEOS,
the newest addition to
our electric tool family!

© Bluetooth
Mirka® DEOS
* - Compact brushless DC electric motor with 3mm orbit

=

- Low profile of 4"high and weighs only 2 Ibs
“w « 3.2"x5.2" (Also available in 2.75"x 8")
- Variable speeds from 5,000-10,000 opm
- Ergonomic design provides greater maneuverability and control
- Maintains consistent speed while sanding
- Bluetooth™ technology pairs with the myMirka app

--------------------------

Mirka® DEROS
; + Random Orbital electric sander

i - Available in 5"and 6" models

' pp . Brushless DC electric motor with 5mm orbit
” ag - Variable speeds from 4,000-10,000 rpm

< - Maintains consistent speed while sanding
\\"‘_‘i"'"-“' - Bluetooth™ technology pairs with the myMirka app

€ Bluetooth

Experience Dust-Free Perfection

e&F+@HLW+J+T

Mirka® DEOS / Mirka® DEROS Abranet® Mesh Abrasives Vacuum Hose Dust Extractor

mirkawoodworking.us « mirkaderos.com -« dustfreeperfection.us
Mirka USA - 2375 Edison Blvd., Twinsburg, Ohio 44087 - tel 800-843-3904 - fax 800-626-6970

CARD #31 or go to PWFREEINFO.COM




OUT ON A LIMB BY ANDREW ZOELLNER, EDITOR

The Joy of Woodworking

arlier thisyear, I took the reigns

of Popular Woodworking. To be

perfectly honest, it's been alittle
nuts. How did I get here?

The short story is that I've been a
writer and editor in the DIY/woodwork-
ing/craft magazine world for the last
decade. When the opportunity arose
to help shape the future of a publica-
tion I've long admired, I jumped at it.

I caught the woodworking bug in
college and got my first post-journalism
school job at American Woodworker. It
was there thatitreally struck me: Mak-
ing stuff is how I want to spend my
time. I've built furniture, made speaker
cabinets, tried my hand at welding,
hacked together stuff out of leather and
geeked out over more handmade work
than I care to admit. And I've loved
every minute of it.

Ibelieve, quite frankly, that making
things with your hands is incredibly
important. It’s part of a truly fulfilled
human experience. I've made some
really ugly yet functional things; I've
made some beautiful things. My life is
better because I've made both.

Wood issuchan approachable ma-
terial — it surrounds us. And yet, for
some reason, woodworking seems out
of reach for many people. We need to
change that.

To the non-woodworker, power
tools can be dangerous and expensive.
Chisels and planes take knowledge,
skill and time to use effectively (not
to mention keeping them sharp). The
lumber at the home center can be a
nightmare to use if you're not care-
ful. There’salot of discouragement for
would-be woodworkers.

Thankfully, this also presents alot
of opportunity. We're here to inspire
people to make more of the stuff they

8 m POPULAR WOODWORKING MAGAZINE June 2018

have in their lives and to learn the vir-
tues of craft.

So what do we do? For starters,
if you're reading this, you're already
partof the solution. Keep making what
youre making and sharing it with those
around you. Support your local lum-
beryards, makerspaces and craft fairs.
Don’t be shy about sharing why you
woodwork, alongside the how-to.

Even better, help others build the
things they want to include in their
lives. Be generous with your tools and
expertise. [treally canbe assimpleasa
tree branch and a pocket knife —before
you know it, you have a spoon!

Don't trick yourself into thinking
your tools and materials are more pre-
cious than they really are. It’s what
you do with them that counts. And
remember, who you share your tools
with counts just as much, too.

P.S. Want to tell me what you think of

thisissue or anything else? Send anote to
andrew.zoellner@fwmedia.com.

PHOTO: JILL KITTOCK
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i LeeValleys

We now stock a wide range
of Festool power tools
and accessories.

Festool'’s precision craftsmanship and attention
to detail have helped make it one of the most
highly regarded tool companies in the world.
Festool’s reputation has been built on
a history of innovation, ergonomic
tool design and solid guarantees.

View our Festool line at
leevalley.com

Find us on:

5 You
E®

ITARRRReTEt
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Plus: Always free shipping on Festool orders over $40.

*Shipping surcharges on oversize items still apply.
CARD #28 or go to PWFREEINFO.COM
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Refinishing a
Weathered door

After I read the letter in the Octo-
ber issue, “Weather Protection for
Doors”, Iwould like to ask you about
refinishing our front door in our
summer home in Maine. I believe
itis constructed of maple and has
over the years (50+) accumulated
black spots in the wood. The door
was sanded and a coat of polyure-
thaneadded several years ago but it
seems that not enough was done to
take care of the black areas. What
do you suggest for refinishing this
door to bring it back to its original
condition? Attached is a photo that
illustrates what I am talking about.
John Neiman,

Savannah, Georgia

John,

To get rid of the black stains you'll need
to strip the finish off the door. Most
strippers available in Maine should
work OK but they may be slow. The
fastest acting will include methylene
chloride. Slower acting will include
n-methyl pyrrolidone (NMP). Every-
thing I'm suggesting here will be easier
if you can take the door off its hinges
and lay it horizontal on saw horses or

something similar. You could also sand
off the remaining finish.

When you're down to wood, you
need to bleach out the black stains.
A deck brightener might work, but I
always use oxalic acid crystals which
Idissolve in hot water, the hotter the
better. I keep adding crystals until no
more dissolve. The crystals sink to the
bottom. Oxalic acid can be difficult to
find anymore, but you can get it from
Amazon. The brand I use is Savogran.
I'mnot familiar with any of the other
brands, but they may work just fine.

So with the finish removed, brush
on the dissolved oxalic acid. Brush it
on very hot for the greatest effective-
ness. Let the liquid dry on the wood so
that the crystals reappear. Then hose
or wash them off. Don’t brush them off
because they will choke you up if you
breathe any.

You can apply the solution again
oncethe wood has dried if all the stains
aren’t removed. There is sometimes a
little brown stain remaining but it is
superficial and easy to sand off.

Ifthe door gets direct sunlight, you
should use a marine varnish from a
marina, not from a home center. There
are lots of marinas up and down the
Maine coast. Typical brands are Pet-
tit, Z-Spar, Interlux, etc. They have
UV inhibitors that block the UV light.
Brands like Minwax Helmsman are
worthless for blocking UV.

Ifthe door isn’t exposed to sunlight,
you can use any finish. But the idea
is to block the water penetration that
has caused the black stains. SoIwould
apply at least three coats.

I hope this helps. I've written a lot
about exterior finishing. If you have one
of my books, there might be more detail.

Bob Flexner, contributor
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Cutting Board Finish
I have a follow-up question to Bob
Flexner’s article, “Oils in Finishing”
(issue #236). Recently I saw a cutting
board made out of walnut, maple and
padouk with a tag that stated it had
been hand-rubbed with “oiland wax.”
What kind of oil/wax combina-
tion could be used that would be safe
with foods on a cutting board and how
would they be maintained?
John Lelak,

via email

John,
You can use any oil and any wax. Food
safety isnot anissue. I've written about this
many times. There are no problems. The
issue got started in the late 1970s in Fine
Woodworking and keeps popping up.

But neither oil or wax really protect
the wood from liquids. My approach to
cutting boards is to not finish them at all
unless I'm selling them and want them
to look nice so people are more likely to
buy them. For the cutting boards in my
kitchen, I don’t apply any finish. It’s just
not worthitbecause the finish disappears
really quickly.

Bob Flexner, contributor

Newspaper-Backed Veneer
My father was a professional wood-
worker his whole life, and while he
taught me many things, he didn’t teach
me everything he knew.

He passed recently and in going
through his shop I found alarge amount
ofburl veneer. Looks like Carpathian
elm.

I've seen and worked with backed
veneer, but this veneer (slightly thicker
than the average thickness of veneer
found today) is backed with newspaper
(1960 and 1961)!

Iwant to build my sistera table with
this veneer but I have a few questions.

1. The fact thatit’s backed with regu-
lar newspaper, do you think it will be
a problem when gluing?

2. Since it’s almost 60 years old,
it’s dry and very wavy. I wet it with
hot water and placed in clamps which

CONTINUED ON PAGE 12
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Put Productivity

IN THE PALM
OF YOUR HANDS

For more information on ProSand visit:
http://nortonsga.us/pw0518

CNC SHABK II =
A DECADE IN THE MAKING —
TOTALLY REDESIGNED g

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
Automalinn

www.NextWaveAutomation.com

CARD #127 or go to PWFREEINFO.COM
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worked to flatten it, but it was still hard
to work with and became wavy again
within hours. Would you recommend
veneer softener?

3. Regarding glue. The piece I'm
makingis curved. Idon'thave a vacuum
press and have used contact cement
with veneer with good results. How-
ever, I read that burl is porous and I'm
afraid that when I finishit, the lacquer
may affect thebond. The fact thatithas
backing makes me think it should be
OK to use contact cement. Withouta
vacuum press or adequate clamps, the
only other option is to use brown glue
with an iron, but I've never done that
before and am unsure of the strength
of the bond. What do you think?

Dante Brunetti,
via email
Dante,
The veneer sounds like a great find and
should be beautiful!

Idon’t know of issues with newspaper
asabacker. Certainly a’60s paper would
have a higher “rag” content, so it should
serve as a good backer. You mentioned
you wet the veneer. If you don’t see any
separation issues, you should be safe.

Yes, I would recommend aveneer soft-
enet, especially because of the thickness
and of the burl.

Idon’t believe you should have any
concern with lacquer releasing the adhe-
sive, but there are a couple of untried vari-
ables here. As with most “first times” in
woodworking, it might make sense to try
asmall sample piece, andI'd recommend
recreating the curve on your sample. Bet-
ter safe than sorry!

David Thiel,
Online Content Developer

New Radial Arm Saws?

I had a Craftsman radial arm saw for
years and I could do almost anything
withit, butIdecided to upgrade. I gave
ittomy sonand now [ can’tseem to find
any saw of any size. I have looked all
overand I can’tseem to find any radial
arm saws of any size.
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Whathappened? Doesanyone make
them anymore?

Gordon Burki,

Janesville, Wisconsin

Gordon,

It looks like the majority of new radial
arm saws are manufactured with more
industrial processes in mind than those
of a home woodworker. Craftsman still
sells anew 10" model, and the Original
Saw Company sells a 12" model (though
considerably more expensive).

For the cost of anew radial arm saw,
you could purchase a 10" sliding miter
saw and a portable 10" table saw and be
able to donearly all of the same cuts you'd
have done on your radial arm saw. I think
it’s this market fact (very affordable miter
and table saws), along with the big recall
Craftsman did on their radial arm saws
in 2000 (involving 3.7 million units), that
led most manufacturers away from selling
new radial arm saws.

There are still a large number of radial
arm saws on the used market, including
industrial-quality machines that can be
had for pennies on the dollar. If you keep
your eyes on Craigslist, you'll see all kinds
of different models and sizes. Youw'll have
to take a chance on something without
awarranty and might have to do a little
restoration work, but if you're selective
about what you're looking for and willing
to wait, you can find some great deals.

Andrew Zoellner, 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.

TREES
A New Podcast

When we're not in the shop or planning
projects, we're still talking about wood.
In January, the Popular Woodworking
team launched a new podcast, called The
Afterlife of Trees. Each month, we delve
into topics beyond the shop including
woodworking mysteries, skateboards,
urban lumber, boats and more.

Have an idea you'd like us to cover
or want to tell us what you think? Send
a note to afterlifeoftrees@fwmedia.com
and don't forget to subscribe on your
favorite podcast service.

— Andrew Zoellner

Woobworking

Customer Service

How can | contactcustomer service with questions
regarding my subscription, includingalost ordamaged
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
indicates 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, 10151 Carver Road, Suite 300,
Cincinnati, OH 45242. 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.



Great pricing on custom-welded saw blades

Q101@ — Extremely Hard Cutting,
Spring-tempered Edge

Q101® Band Saw Blades -

72"X1/2” (6'0"x1/zll)

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

Q101® Band Saw Blades —
93%2"xV2" (7'9Y2"xV2")
Flex-back Carbon, fits most 14"
Delta Jet, etc.

only $16.71ea

Q201@ - Precision Ground Tooth,
Computer Controlled Hardening

Q201® Premium Band Saw Blades -
72I'x1/2ll (6'0"x1/2")

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

Q201® Band Saw Blades —
93%2"xVe" (7'9Y2"xV2")

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

only $15.11ea

Q201® Band Saw Blades —
105"xY%2" (8'9"xY2")

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

800.754.6920

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

accurate cuts.

e Manufactured with precision
ground tooth

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

CARD #383 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.
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Delta 14" Blade Guide
Conversion Upgrade Kit

only $166.47

Jet 14" Blade Guide
Conversion Upgrade Kit

only $166.47

Circular Saw Blades

} (@)

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



THE WINNER:

PEX Drawknite
Sharpening Guide

harpening the bevel of a draw-
Sknife can be a challenge. Lap

the flat side then use this meth-
od to do the bevel side.

Using 8" or /2" or *4" PEX pipe
with different drawknives will give
you different sharpening angles.
Find one you like for your drawknife
and go for it. PEX pipe will even-
tually wear out but is just pennies
to replace.

The key to making this system
work is getting a straight cut along
thelength of the PEX. The best meth-
od I've found is to clamp a utility
blade in my bench vise and slide the
PEX through the knife, using the
groove of the jaws to keep it straight.

Chuck Nuesmeyer,
Bluffdale, Utah
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Pre-Finishing Test Tenon

I often prefer to complete some or all
of my project finishing before glue-up.
It’s easier to get stain and topcoat into
awkward corners that way, and it’s a
nice way to prevent glue squeeze out
from fouling the finish. It’s always a
bitof a challenge, however, to keep the
finish from seeping into the mortises,
which interferes with glue adhesion.
I've never been completely satisfied
with the method of stuffing rags or shop
towelsinto the mortise when applying
the finish.

Sonow, whenIcutmy furniture part
to length as the final step of dimen-
sioning my lumber, I save the cutoff to
useasa “test tenon” to dial in my table
saw settings before I cutinto myactual
parts. As I'm fine-tuning the tenon on
the final part, I also fine-tune the test
scrap, which then becomes the plug for
its mortise when I go to apply finish. I
mark the dimensions on each plugand
toss it in a box along with the others
I've made, for the next time I cut the
same size mortise and tenon.

Tim Buckley
Bellingham, Washington

/RN
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CONTINUED ON PAGE 16

ILLUSTRATIONS BY MARTHA GARSTANG HILL



Moisture Meters

From Lignomat - Pin and Pinless

Accurate and Durable for a
life-time of Woodworking

Shrinking

bl 800-227-2105

eIt Call today for more info.
www.Lignomat.com

CARD #124 or go to PWFREEINFO.COM

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

4/4 Select
4/4 Select
4/4 Select
4/4 Select
4/4 1C

4/4 1C+Btr.
4/4 Select

=

Mahogany (Genuine
Maple (Hard
Maple (Soft).
Oak (Red).
Oak (White)..
Popla
Waln
White Pine (Soft)
Yellow Pine (Soft)
Above prices are for 100’ quantities of kiln dried | UPS Specials
rough lumber sold by the Bd. Ft. FOB Above prices are
Mayodan, NC. Call for quantity discounts. 20 bd. ft. bundles
Other sizes and grades available. ied

NPOXOID = ONOONNIODW
zZ=R

OO0 O0UIOOUIOOUIOUIOO

OO NI O 1O N A RO GO GO = N W
=

22K
©
o
IS

(Random W\dlhs &
SEE OUR CATALOG g it
ON THE WEB! Delivered Ground
prepaid in the
Continental U.S.

OLIVER MACHINERY DEALER
HARDWOOD PLYWOOD
CUSTOM RAISED PANEL DOORS
CUSTOM PLANK HARDWOOD FLOORING
THIN CRAFTWOOD
EXOTIC LUMBER

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

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

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

CARD #47 or go to PWFREEINFO.COM

Titebond

'HE PRO'S ADVANTAIL

The Experts
Trust Titebond
vy

| trust the performance
of Titebond Wood Glues
for all my custom indoor
or outdoor projects.

George Vondriska , ,

WoodWorkers Guild of America
Vondriska Woodworks

Titebond offers the most mmprehenw
assortment of glues for bonding wood.

Visit titebond.com or call 1.800.347.4583.

» i

.

CARD #14 or go to PWFREEINFO.COM




Flip-Up Drill Holster
Since I usually need to drill a couple
different size holes and use different
types of driver bits on projects, I often
have two or three drills sitting on my
work surface. Ineeded to get them out
of the way, so I designed these drill
holders that I mount permanently to
the ends of my sawhorses. This allows
me to keep my drills close by when
needed, but the holders flip out of the
way when I'm done with assembly.
These are made from scrap with a
few pieces of piano hinge. I've also in-
corporated a few magnets (3" round
magnets with predrilled center holes
are the easiest to use) attached on the
top to keep spare bits nearby.
Leroy Stumme,
Sherwood, Oregon

PVC Tool Organizer

My toolpouch in my shop was full and
cluttered when inspiration struck. I
took some 112" PVC (in this case [ had
some electrical conduit leftover) and
gottowork. Iused PVC glue and glued
a few pieces together in bunches. As
you can see, it helps me see the tools
easier and keeps the tools upright and
accessible.

I find this system saves time when
searching for the tool that I need. I'm
actually going to use 2" as well to hold
the hammer and other larger items.

In addition, I use a Harbor Freight
small roll-around to set the tool pouch
on. Ithelps move the items around the
shop and saves my back.

Harry Woodard
Decatur, Alabama
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Table Saw Sled for Small Parts

When small parts are needed to be cut
atodd angles, the band saw first comes
tomind. Butitleaves edges thatrequire
a fair amount of sanding. So, I made a
shop-made fixture that makes those
small parts’ cuts safe, repeatable and
easy on the table saw.

I made the base plate about 10"
square,and I cutagroove in the bottom
for amiter bar to ride in the miter slot.
The bottom is waxed for an easy ride
and the miter bar is made from plastic.
Place the bar so thata first cut with the
saw blade will cutaway the edge of the
base. That way you will know where
to position the part to be cut. I screw
strips of wood on the base for repeat-
able part placement and add a handle
for easy use. I use a hold-down clamp
to secure the piece to be cut.

Dan Martin,
Galena, Ohio

ONLINEEXTRAS

For links to all online extras, go to:
m popularwoodworking.com/jun18

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, 10151 Carver Road,
Suite 300, Cincinnati, OH 45242.
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TRACK SAW MASTER PACK

® Motor: 120V, 1.1kW, 5500 RPM, 9A
® Blade rim speed: 9070 FPM
® Max. cutting depth at 45°: without rail 1%4", (

® Includes saw blade: 160mm x 20mm x 48T
® Dust port dia.: 12"

Includes: e

w/ rail 176"
Max. cutting depth at 90°: without rail 2%3.",
w/ rail 133"

Saw weight: 11 Ibs. W1835 Track Saw

Accessory Pack & 1=
55" Guide Rail '. J_ 1

—T'

W1832 Track Saw Master Pack

10" TABLE SAW

WITH RIVING KNIFE
® 3 HP, 230V, single-phase ® Max depth of cut
® Blade filt: Left, 0°—45° @ 90°: 3",
® Table height from floor: 34" @ 45°: 23/16"
® Cast iron table size: 27" x 404" ® Max. rip capacity:
® Table size with extension: 29"

27" x 53%" ® Qverall dimensions:

® Arbor speed: 4300 RPM 62"Lx 41"Wx40"H
® Arbor size: %" ® Approx. shipping

Carbide-Tipped @ 220057
Blade g

Max. dado width: = weight: 527 Ibs.
13/6" 'b ﬂ -
v & ﬁ
.

Includes 10."'- -~ ‘ @”

W1819 10" 3 HP Table Saw with Riving Knife

KNIFE BELT SANDER/BUFFER

Motor: 1 HP, 110V, 14A, 1725 RPM
Belt size: 2" x 72"-76" range

Belt speed: 4500 FPM

Left arbor: 1" x 82" extension

with %" arbor

Height with belt arm horizontal: 112"
Height with belt arm vertical: 37°
Overall width: 28'/"

Cast iron body

All ball bearing construction
Approx. shipping weight: 113 Ibs.

W1843 Knife Belt Sander/Buffer

(lX '. INNOVATIVE pRODUCT SHOP FOX®

backed by a 2 Year

SINCE 1 989! Warranty!

7" 2 HP PLANER MOULDER W/ STAND @®

Motor: 2 HP, 240V, single-phase, 10.8A
Cutterhead speed: 7000 RPM e CPM: 14,000 * CPI: 64-300
Feed rate: 0-18 FPM e Max. profile: 6%"W x %"D
Planing width: 7" e Min. stock length: 9"

Min. stock thickness: 4" e Max. stock thickness: 7'/2"
Overall dimensions: 36"4"L x 22"W x 342"H

Approx. shipping weight: 324 Ibs.

PATENT OWNER BY
WOODSTOCK
INTERNATIONAL INC.

W1812 7" 2 HP Planer Moulder w/ Stand
D3393 Elliptical Jig for W1812

13" 3/4 HP, BENCH-TOP OSCILLATING 12" X 15" VARIABLE SPEED
DRILL PRESS BENCH-TOP WOOD LATHE
® Motor: % HP, 110V, 1725 RPM ® Motor: 3% HP, 110V, single-phase, universal motor
® Overall height: 38" ® 12" swing over bed
® Spindle travel: 3%4" ® 15" between centers
® Swing: 13%4" ® Two spindle speed ranges: 500-1800 RPM &
® Drill chuck: %" 1000-3800 RPM
® Speeds: 12, 250-3050 RPM ® 1" x 8 TPI RH thread spindle size
® Table: 12%" dia. ® Spindle indexing in 15° increments
® Table swing: 360° ® Heavy-duty casi-iron
® Table tilt: 45° left & 45° right construction
® Approx. shipping © Approx. shipping -
weight: 123 Ibs. weight: 87 Ibs. 4 B
'/ ‘
F e : ‘h‘—.
| o s
W1668 13" 3/4 HP, Bench-Top Drill Press W1836 Bench-Top Wood Lathe
14" SUPER-DUTY RESAW BANDSAW WALL DUST COLLECTOR
® Motor: 2 HP, 110V/220V (prewired 110V), 1720 RPM e Motor: 1 HP, 120V/240V, SB“
e Amps: 15A af 110V, 7.5A at 220V P single-phase, prewired 110V, & ;Js
® Table size: 21%4"L x 16'2"W L =) 7A/3.5A 247569
® Table filt: 5°, 45° . L] ® Air suction capacity: 537 CFM
® Floor to table height: 37" 0- ® Static pressure: 7.2"
® Max cutting height: 14" b ® |Intake hole size: 4" s wlho
® Max throat capacity: 132" ® |mpeller: 10" balanced y—.
® Max cutting width with fence: 12" cast-aluminum = %
e Qverall size: 29"W x 32'/2"D x 76"H 4 s L~ ® Bag size (dia. x depth): -
® Dual 4" dust ports ; " = > 132" x 24"
® Footprint: 23"L x 18"W ® Bag filtration: 2.5 micron
® Approx. shipping weight: 388 Ib. M ® Dust level viewing window

Height with bag inflated:

{ Made in an sad 1
‘@ Wikgy Approx. shipping weight:
IS0 9001 Factory w

55 Ibs.

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.B1Z WMK 1-800-840-8420

sales@woodstockint.com WHOLESALE ONLY

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

CARD #114 or go to PWFREEINFO.COM



, TOOL IE.ST_BY.THE EDITORS
Arbortech Ball Gouge

This attachment makes power carving hollows fast and fun.

he Arbortech ball gouge is one
Tof the most fun tools I've used

in recent memory. It turns an
angle grinder—arelatively crude wood-
working tool —into a more precise in-
strument that can still hog away lots
of material quickly.

The first thing I did was thread this
somewhat odd-looking attachment on
to my angle grinder, don some safety
apparel and see what kind of damage
I could do to a piece of firewood. T was
expecting to have to deal with some
kind of kickback or employ a good bit
of muscle to make it do what I wanted.
But that wasn’t the case atall. It simply
cut nice, rounded divots with a good
deal of precision.

The attachment itself consists of a
136" diameter ball-shaped head with
anintegrated, replaceable cutteraffixed
to a steel shaft. It attaches via threads
to an angle grinder. The gouge is de-
signed to fit most 4" or 42" grinders
and work with speeds between 9,000
and 12,000 RPM.

The ring-shaped cutteris designed
to self-sharpen in use. As the cutting
edge of the cutter cuts, the back edge is
burnished. That means you canrotate
the cutter to expose a new sharp edge
a few times before needing to replace
the blade (a replacement cutter costs
about $30).

My immediate thought with this
gouge was to hollow outastack of spoon
blanks. And it sure did make quick
work! Compared to using a handheld
gouge or spoon knife and working by

Ball Gouge
Arbortech = arbortechtools.com

Streetprice= $110
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BYO grinder. Arbortech’s ball gouge is compatible with most 4" and 4'/2" grinders with speeds
between 9,000 and 12,000 RPM.

hand, it was (unsurprisingly) much
quicker. The spoons stillneeded some
finishing work by hand, but I got to
that point quicker than I would have
otherwise.

Then I set about hollowing out a
larger piece of firewood to make a serv-
ing dish. This took abit more time than
the bowl of a spoon — in hindsight, I
probably should have used a hatchet to
get closer to the form I was going for
before Tused the ball gouge. Butit was
still surprising how quickly I could
make a useable form.

The last thing I tried was making
a patterned surface on a piece of flat
stock. This was trickier than simple
hollowing — especially achieving an
even, repeated pattern—but still much

easier than I thought it was going to be.
You'll want to make sure you're using
adequate protection — safety glasses,
hearing protection — and have your
piecesecurely clamped to astable work
surface. Youllnotice that the ball gouge
doesn’t create much dust — it’s mostly
smallshavings. You'llalso want to make
sure you're using your grinder’s auxil-
iary handle to keep two hands on the
tool at all times. It makes controlling
the tool much easier, and it keeps your
hands out of the way of the spinning
gouge. It’s not an insignificant invest-
ment at about $110 for the tool, but
once you start using it, the creative
juicesstart to flow and you really start

having some fun.
— Andrew Zoellner

PHOTO: DAVID LYELL



800-472-6950

DODLINE UJA

What can we help you make today?

RENEW =

Your Driveway... =~ =&

...with the ALL_-NEW We have several great new sets made just for
DR® POWER GRADER! CNC applications depending on your focus. If

) you’re making cabinets, signs, carving or work-
SAVES YOU MONEY—Iloosens and redis- X K .
tributes existing material, saving you from ing 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/collections/cnc.

purchasing new gravel or stone.
EASY TO USE—tows behind your ATV or
riding mower, filling in potholes and ruts.

PRECISE CONTROL of grading depth is
adjustable from your driver’s seat.

18BEDX © 2018

SOME LIMITATIONS APPLY

Call for FREE DVD and Catalog!

TOLL-FREE

888-208-5839

DRpowergrader.com

¢ Wide Selection of Individual 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

Immerse yourself in a week long
workshop in our fully equipped
woodworking and woodturning studio!

Learn from the best instructors
in the country.

Workshops run 3 - 5 days F
from May through September. T | |
. s Request or view
PETERS VALLEY SCHOOL OF CRAFT Yes, we Wq""“" ) a catalog online or visit us at

www.petersvalley.org have gift

973-948-5200 « Layton, N| cards! ""M' ' www.woodline.com

CARD #85 or go to PWFREEINFO.COM CARD #50 or go to PWFREEINFO.COM



(8 0] H=-

Bosch 1250DEVS Random Orbital Sander

My wife and I purchased our firsthome
justover ayear ago—aspectacular farm-
house that has been cared for by genera-
tions of responsible owners. We were
not particularly excited, however, about
30-year-old carpet, and the moment we
got the keys to the house we started to
tear it out.

Enter the Bosch 1250DEVS. I bur-
ied the cost of this sander in the many
bills that came in the first month (a
fact that I have not revealed until this
very moment...sorry, hon!) Ahead
of me was touching up 1,500 square
feet of painted pine flooring (before
we painted them again), stair treads

1250DEVS Random
Orbital Sander

Bosch = boschtools.com

Streetprice = $270

that needed attention, decking that
needed taming, plaster walls that had
developed cracks, and I even used it for
some drywall work. I put this sander
through many torture tests and could
not be happier about the investment.
The banner feature of the thissander
isits dual-mode capability. The random
orbit function is what you'd expect,
though the added real estate of the 6"
disk is significantly faster than a 5"
ROS. Now my favorite part—the eccen-
tric orbit (a feature often found on more
expensive tools). With the right touch,
this powerful mode can waste away the
hardest of lumber very quickly. T have
since used this sander to treat a mas-
sive red oak slab and various pine shop
projects since the home improvement
sprint of last year. And I've found that
the eccentric mode saves loads of time.
Thereisasecond handle that can screw
into either side of the grinder that you

Ryobi Cordless Pin Nailer

In my shop, my most used pneumatic
tool by a wide margin is a 23-gauge
pin nailer. So when I tripped over my
compressor’s hose and the nailer hit
the ground for the umpteenth time and
finally gave up the ghost, I headed off
to find a replacement.

I thought I'd just get the new ver-
sion of the model I'd used previously,
but then I'started thinking about how
L actually use my nailer.

L use it to drive a dozen nails at a
go, to hold parts in place while glue
dries or to knock together a quick jig.
It turns out, a cordless pin nailer made
alot of sense, and this Ryobi cordless
pin nailer was added to my cart.

18v ONE+ Airstrike
23-Gauge Pinner

Ryobi = ryobitools.com
Street price = $129 (tool only)
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The nailer drives /2" to 138" pin
nails, includes an LED light and the
manufacturer claims it will drive
up to 3,500 nails per charge (with a
4ah battery).

In use, the nailer performs very
much like my pneumatic pin nailer.
It sinks 138" pin nails into oak with
ease. Try as I might, I couldn’t get it to
jam, either. The only frustrating thing
about the nailer is that it’s sold as tool
only, so if you aren’t on this battery
platform, you'll need to grab a battery
and charger to use it.

Withabattery, it’s definitely heavier
than my old pneumatic pin nailer, but
that’'sabout the only drawback. A little
extra weight is an excellent trade-off
to losing the compressor’s hose. The
LED light is also really appreciated
when I'm working in my dimly lit
garage workshop.

— Andrew Zoellner

absolutely need for the eccentric mode.
The Bosch features soft startat vari-
ablespeed settings. The dust collection
isincredible—Bosch claims 96 percent
dust capture through the channels in
the pad. I heartily recommend this
sander if your random orbit just isn’t

cutting it.
— David Lyell

PHOTOS: DAVID LYELL
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B Unbeatable Precision and Quality. These squares
are made from a solid piece of stable, cast aluminum

tool plate machined on our state-of-art CNC equipment.
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B Imperial or Metric Scales. All our
woodworking squares are laser-
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1281 Square
with 12" Blade,
8" Handle

B Lifetime Guarantee.
Our squares will stay square to
within one-thousandth inch
per foot or we'll repair or
replace the square upon
return and inspection

o) o i e

851 Square
with 8" Blade, 6" Handle

641 Square
by us. with 6" Blade, 4" Handle
Find it at WWW.pOpuIarWOOdworking. ® See our full line of American made precision
. 5 woodpwkem woodworking tools at woodpeck.com
com/afterlife-of-trees and on iTunes Strongsvile,Ohio(800) 7520725
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RIKON |

Portability

A must for your work shop and job sites!

R ' RIKON's portable, benchtop planer and jointer
are the perfect machines for surfacing lumber,
whether in the workshop or on the job site.

13" PLANER (25-130H) '
6" JOINTER (20-600H)

Planer has a powerful 15 amp
motor and only weighs 73 Ibs.
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Steel Stand (25-410)

Jointer weighs 36 Ibs. with
a reliable 10 amp motor

Call today for more information 877-884-5167

or visit www.rikontools.com for a dealer near you!
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DESIGN MATTERS BY GEORGE R. WALKER

Addition by Subtraction

When adding design elements, less is often more.

ne useful way to think about

furniture design is to think

about it as a language. It’s a
set of ideas and structures furniture
makers and builders passed down
through the centuries to express their
ideasin wood. Much like a spoken lan-
guage, the words or ideas you use are
thoughts and words that our ancestors
used long before us. As our language
needs evolved beyond simple words,
we invented verbs and adjectives. And
somewhere far back in time, artisans
realized they could tell stories in wood
with borders, edges and space. Lan-
guage works exceedingly well for us
precisely because it’s a shared set of
ideas that we understand and can use
with precision.

If furniture design is a language,
architecture is the mother tongue of
much of what we know about it. For
much of our history, architecture and
furniture design were oneand the same.
Architecture liesat the root of the string

Plap CLIX

- —

Roman influence. Is this a bookcase or a
temple? 18th-century designs romanticized
the architecture of Rome.
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Design details. These two thin lines of beading transform this bookcase design.

of material knowledge passed down
through our ancestors that furniture
makers have used to carry out their
ideas in wood.

Design DNA
Nowhere is this link to architecture
stronger thanin 18th-century Western
furniture. Designers (and the trend-
setting elite) were in love with classical
motifs from ancient Rome and Greece,
building homes and public buildings
that mimicked Roman temples. Fur-
niture designers took their cues from
those structures and designed furni-
ture and cabinets that reflected that
same idea.

Architecture shifted over time into
iconicstyleslike Arts & Crafts, or Mis-
sion, and furniture designs wentright

along on for the ride. There’s a really
good reason for this. Architecture de-
fines the neighborhood (interior space)
most furniture will reside in, so furni-
ture designs naturally tended to try to
harmonize with thatspace. Most of our
iconic furniture designs reflect a pe-
riod of iconic architecture. This chain
was broken when architects embraced
Modernism and Post-Modernism, but
it’s largely because those movements
intentionally strove to break with all
things from the past.

Whether you are a traditionalist or
amodernist or somewhere inbetween,
thereare still lessons to be learned from
this ancient design language. One of
those lessons is that we can make our
designs more appealing if they feel like
they grew organically out of their sur-

CONTINUED ON PAGE 24
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o DN GIN MATTERS

roundings. It’s OK, even encouraged,
to grab something from the interior
space and weave itinto the design. This
helps our design feel like it’s local to
the neighborhood and not some pesky
tourist.

Designers understood that there
was a range of how much they could
reflect the surrounding architecture.
They could do a full-blown treatment
by grabbing every architectural detail
nearby and making the furniture look
like the house in miniature. More often,
though, theyleaned toward just trying
to capture a hint of the neighborhood
by subtracting architectural ornament.
A doorway, fireplace, or cabinet will
compliment the setting if it has a faint
echo of the surrounding architecture.
There’s no set recipe for subtracting.
Justhowmuch to getitrightisamatter
of personal preference.

Or you might think of it in reverse
and ask yourself, “How can I take a
simple form like a bookcase and add
justasmall detail to make it sing with
its surroundings?” Ilook at the archi-
tectural details in my surroundings
and ask myself if there is something I
canechoin my furniture design. Itcan
be a curved archway opening between
rooms thatis translated into an arched
doorpanel onacabinet. It can be some-
thingassubtle asa chamfer treatment
onanedge thatreflectsachamferona
nearby fireplace mantle.

Even a small detail can make a big
impact. In fact, my goal when I build
furnitureis to make these small, subtle
elements become little surprises that
guests in our home often just stumble
upon by accident. I like designs that
contain little sparkles to discover
rather than yelling for attention, like
anoisyJack Russell yapping atyou from
across the room. Take some time to
look closely at details in a room that
giveitcharacter,and experiment with
how those details might be woven into
adesign. pwM

George R. Walker is the co-author of three design

books and writer of the By Hand & Eye blog
(with Jim Tolpin).
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Built to fit.
These Arts &
Crafts chairs
and built-ins
were designed
specifically to
compliment

the architecture.

CONTINUED FROM PAGE 22,
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Progressive omission. All versions of the same design retain its proportions and a shadow of its
architectural details even as the details fade from view.

Breaking free from surroundings. This Mod-
ernist chair showcases material rather than
architecture by celebrating the possibilities of
using polymers in furniture.

ONLINE EXTRAS

For links to all these online extras, go to:
= popularwoodworking.com/jun18

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

- » Design Matters dives into
m 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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A.RTS& MY.STERI ES BY PETER FOLLANSBEE
On Wood Selection

Both fast- and slow-growing wood present good opportunities.

ood selection is an impor-
tant part of any woodwork-
ing project. Isometimes feel

likeItakeittoan extreme, like I'm some
kind of oak snob. Sometimes people see
piecesIrejectand they can't understand
what's wrong with me. Too much twist,
abowhere or there. Notstraight enough
grain. 'mspoiled from decades of using
the straightest-grained, radially-riven
oak boards I can get. And I wouldn't
have it any other way.

When I'm selecting my wood right
from the log, many factors help deter-
mine which piece of wood goes into
which project. Recently I got some nice
clear fresh red oak for a weekend work-
shop I was helping to teach through
Plymouth CRAFT, agroup I'minvolved
with in Plymouth, Mass.

At first glance, the log looked per-
fect, even too good maybe. Oak is the
principal timber I work with making
reproduction furniture, and I had my
eye on any leftovers after the class was
done. But even after splitting logs for
40 years, I can sometimes pick losers.
This log was nearly a total loss. The
minute we drove the first wedge into

i

Finer grain. The carved piece on the left is
slow-growing oak. Its consistent fine grain is a
pleasure to work with. The piece on the right
is stronger, but visually distracting.
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This log looks ideal. Once we started to split it, however, it was so twisted it was almost useless.

the end grain, I saw that the split was
going to twist very badly over the 5'
length of the log.

We were able to salvage, with too
much effort, the stock we needed for
the workshop in making garden hur-
dles, but all my hopes for some new
joinery stock were out the window.
With so much twist, there is a lot of
labor and waste trying to get flat radial
boards from stock like that. You also
run the risk of spending that time and
effort, only to have the flat board twist
as it dries. The best way to make flat
boards from green wood is to split
trees that grew nice and straight to
begin with.

Inaddition, the tree had grownrela-
tively fast, resulting in a very stripy-
looking pattern on the radial face. For
the carved furniture I make, I want
the carving to carry the day, not the
“figure” in the wood. The fine growth
rings from a slow-growing tree blend
together visually, making a nice ho-

mogenoussurface thatdoesn’t compete
with the carved patterns I use.
Technically speaking, the fast-
growing oak is stronger than the slow-
growing, so I hitona good use for this
wood. Rather than my usual joined
oak furniture, I’d use this stock for
some ladderback chairs made using
wet/dry joints. These chairs are how I
began my woodworking career 40 years
ago. You can very easily shape all the
parts while the wood is fresh and full of
moisture (in this case with drawknives
and spokeshaves). Then dry the rungs
(which causes them to shrink), bore
holesin the still high-moisture content
posts and drive home the dry rungs.
The dry rungs pick up moisture from
the posts and swell a bit, and the posts
shrinkas they dry out. You get yourself
a chair for the ages this way.
Traditionally, these chairs were usu-
ally turned and made with rungs of ash
or hickory, sometimes oak. The posts
were often made of soft maple. It was my
CONTINUED ON PAGE 28

PHOTOS BY THE AUTHOR
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ARTS.& MYSTERIES

An ash plane. This little plane is based on
Dutch examples from the late 17th-18th
centuries. It’s about 9" long and 2 /4" wide.

friend and first woodworking teacher,
Jennie Alexander, who championed
making them from all oak — usually
white oak in Alexander’s case.

The faster-growing wood is a good
choice for the chairs in part for the
strength, butalso for its bending qual-
ity. Very slow-growing oak can break
across the grain while bending. Thicker
growth rings are more likely to stay
intact during that process. Idon’t bend
enough chair posts to bother making
bendingstraps. My pieces are steamed
then bent on forms to dry and “take”
the shape.

In my joinery work, I use wooden-
bodied planes both new and old. Here
in New England, the most common
timber for 18th- and 19th-century
planes was beech, followed by yel-
low birch. Both of these are diffuse-
porous woods. Earlier plane making
was more varied in its wood selection.

CONTINUED FROM PAGE 26

A great use for fast-growing oak. Rear posts for ladderback chairs, some in the bending form,
others just mortised for the slats. These posts are 14" in diameter and have about 6 growth rings.

The archaeological finds from the war-
ship the Mary Rose, which sunk off the
south coast of England in 1545, show
awide range of woods used in making
planes. I've tried riving and hewing
thick pieces of beech for plane making,
but had limited success in drying it
without defects. After seeing the Mary
Rose planes, I felt liberated so I chose
some very fast-growing ash to make
myself a small scrub plane, based on
Dutch style planes from the period. It’s
held up quite well, having been used
daily for more than 10 years.

I wouldn’t use slow-growing ash
for this work at any point, but I have
often pounded apart the growth rings

A fast way to make strips. Pounding an ash tree for basketry is a “green woodworking” technique.
Freshly worked wood delaminates easily under the hammer blows.
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of such an ash tree for basket making.
In that case, the thicker rings of fast-
growing trees work against you. For
splint pounding I want the slower,
thinner growth rings. When pound-
ing ash splints, you're crushing the
porous springtime growth, and the
more solid summertime growth be-
comes the splints from which I weave
baskets. pwM

Peter Follensbee has been involved in traditional craft
since 1980. Read more from him on spoon carving,
period tools and more at pfollansbee.wordpress.com.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/jun18

BLOG: Read Peter Follansbee’s blog.

ARTICLE: “The Best Oak Money Can’t Buy”
About this Column
~T “Arts & Mysteries”
ARTS 4

M $ refers to the contract
—_Mysteries between an appren-
tice and master — the 18th-century master
was contractually obligated to teach
apprentices trade secrets of a given craft
(and the apprentice was expected to pre-
serve those “mysteries”).

Our products are available online at:
m ShopWoodworking.com



ENGLISH ARTS & CRAFTS English Arts & Crafts Furniture:

Projects & Techniques for

the Modern Maker offers fresh
perspective on a movement whose
influence continues to shape thinking
about craft a century and a half

after it first emerged. In addition to
three step-by-step furniture projects,
Nancy Hiller challenges the wide-
spread understanding of Arts & Crafts
as primarily a style; she offers an
interpretation of John Ruskin’s “Moral
Elements of Gothic” as a corrective to
the movement’s association with a
naive perfectionism.

Echoing the larger organization of
the book, each project is preceded by

ProjecTs & TECHNIQUES FOR THE MODERN MAKER é 100k at thC demgners and artisans

Nancy R. Hiller associated with the original piece.
Hiller explains how each project —
Hardcover with dust jacket ® 160 pages ® $37 a chair, a sideboard, and a dining

table — illustrates particular dimensions

of the Arts & Crafts movement. A

Visit shopwoodworking.com or your favorite bibliography and detailed index make
online bookseller, or call 855-840-5118 this book a valuable reference.

Order Your Copy Today!

10 CIGARS
+HUMIDOR

only $1 999

ULTIMATE HUMIDOR COMBO #451

You've landed in cigar heaven! Take advantage of this amazing offer from
America’s biggest cigar retailer, Cigars International. Ten premium handmade
cigars from industry giants like Rocky Patel, Gurkha, Torafno, and many more.
That's worth the price of admission alone, but I'm also including a gorgeous,
40-capacity desktop humidor. The whole package is worth ¢160, but it's
yours right now for just $19%°.* That's nearly 90% off MSRP!

www.CigarsIntl.com/SA7331

You must enter the complete web address for special offer

1-888-244-2790
Mention c_%ie:fslg&ﬁ

Includes 1 each of: HC - Mark Twain + 5 Vegas * Amati
Ramon Bueso * Bahia * La Perla Habana + CAO « Gurkha * Torano
+ 40-Capacity Desktop Humid

*Plus %5 s/h. PA resid| add 6% tax; taxes on

L orders shipped outside of PA are the responsibility
e - of purchaser. First-time purchasers only. One per
FREE 40-CAPACITY - customer. No sales to anyone under the age of 21. For
DESKTOP HUMIDOR more information see www.CigarsIntl.com/ageverify. ’

Offer expires 6-30-18.
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Flex your skills and
build this iconic
Greene & Greene
entry mirror.

F. | ~he 1907 RobertR. Blacker House
in Pasadena, Calif., is a master-
piece. Thearchitecture and fur-

niture inside can only be described as
breath-taking. One of the lesser known
pieces of furniture is my personal favor-
ite—asmall vertical mirror that hangs
above abeautifully carved cabinet. It’s
agreat woodworking project with some
interesting challenges.

The sides gently flare outward near
the top, ebony splines wrap around from
the top to the sides and square plugs
seem to be everywhere. It’s sized per-
fectly to hang near the entrance of any
home, butif youw'd like a dressing mirror
version, just add 10" to the bottom of
the mirror — the proportions still work
wonderfully.

I make a precise copy of the mirror
with just two minor changes: On the
original,a few of the 18 square plugsare
slightly smaller than the others. I find
them distracting and prefer all plugs to
be the same. L also leave off the leather
hanging straps.

The mirror may seem straight- for-
ward, butit’snot. At the topisan unusual
angled haunched joint —a joint with a
few challenges. Over the yearsI've tried
six different methods for making that
joint. Most require a lot of fussing, fit-
ting, fine-tuning and corrections. I've
found that with a careful approach, and
afew simple-to-makejigs, it's easy. This
is a project where accuracy is particu-
larly importantbecause the jigs and the
parts have to match perfectly. Take your
time, use rulers, squares and calipers
and check all measurements.

Because the project requires very
little wood, yet involves a lot of steps
and setups, I highly recommend build-
ing more than one at a time.

PHOTOS & ILLUSTRATION BY THE AUTHOR



Make it perfect now. This jig will register on
your blank parts. Use it as an aid to hand cut
the angled haunched joint.

Materials

You'llneed less than six bf of 6/4 mate-
rial, ideally from a single board, per
mirror. Sapele or Khayamahogany are
ideal choices. A good domestic alterna-
tiveis cherry with its deep warm color.
Figured, loud or exotic woods distract
from the Greene & Greene details; let
the design speak for itself. For plugs
and splines, a small amount of black,
Gabon ebony is needed. Look carefully
for crack-free pieces that will net out 4
strips thatare /8" x /8" x 8"

For the patterns, I use /2" MDF.
Make pieces thatare 32" x 134" and
one or twosides thatare 21/8" x 38" — the
same dimensionsas your blank mirror
parts. Because the pattern blanks are
the same, cut the pattern parts at the
same time. But hold off on cutting to
shape for now. We'll use them for joint
practice while theyre square.

Stock Preparation
All of the major steps in building the
mirror are done while the parts are
straight and square. Only after all join-
ery is complete and the square holes
cut do parts gets shaped and finished.
Start by face planing and squaring
up your material. While you're atit, mill
up a few spare hardwood pieces 12"
long the same thickness and widths of
the crest rail and side for joint cutting
practice—Iusually use poplar. Finally,
mill your 6/4 material to 1'4" thick.
Keep the offcuts to use later for setups.
For final dimensions, the crest rail
needs tobe 1'/4" x 312" x 13'/4". For the

Alignment is key. By making the joint in
pieces, you can make it so perfect that it’s
light tight.

two sides, two pieces cut 21/8" x 11/4"
x 38". The bottom rail is 2%4" x 13" x
1" — slightly thinner than the other
three parts and shorter than the top.
To keep the color and grain the same,
start with the same 1'/4" material and
mill down to the final 1" thickness.
Hold off on preparing the ebony until
the square holes are cut.

Jigs Make the Difference
To make the angled joint at the top of
the mirror, we're going to make a two-
partjig that's basically a perfected ver-
sion of the joint. One is an assembled
perfectversion of the joint on the crest
rail. The otherisan assembled version
of the joint on the side of the mirror.
Prepare a piece of scrap hardwood
forafinal dimensionof 1" x4!/2" x 18".
From this board use your table saw
to rip a /8" piece. Rip the remainder
to 31/2". Set up a miter saw or a miter
gauge setup on a table saw to make an
87 degree cut. Measure from one end
of 32" wide board and mark at 121/2".
This will be the long end of the 3°angle

Assemble the jig. The long crest rail is glued
and nailed together with the notch set back
/2", Assemble the side jig tight to the rail jig.

Trim to size. Two-part jig nailed, glued and
ready to be trimmed.

Add a fence. The two-sided plywood fence
overhangs both sides of the jig. Use a /2"
piece of MDF to raise it up. On the crest rail
jig, inset the jig /16" from the jig fence.

Mark for loose tenons.
Joint center positions
are 1%/4" from the ends.
Transfer center lines
from rails to sides.
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Cut carefully. Hold your parts to your bench
with two clamps. When cutting across the
precut mortise, use a Domino or loose tenon
to keep it from collapsing while you cut.

Check and check again. Check your work
to make sure the joint is square and true in
both directions. The goal is to make the joint
disappear.

you're about to cut. Once you've re-
set everything back square, cuta 13"
piece from the >8"-wide strip cut earlier.
These are the major parts you need to
assemble the jig.

From the short side of the angled
end of the 312" piece, use a square to
mark a line along the 1"-thick bottom
of the board that's /2" from the end.
To assemble the jig, we're going to at-
tach the 38" piece to the larger piece. I
prefer to use abrad nailer (becauseit’s
quick). The finished jigis underalot of
pressure under use, so apply glue before
you attach the smaller strip at the /2"
line on the bottom of the larger piece.
Once the strip is aligned to the mark
and everything is flush on the sides,
nailitin place. The extrawood hanging
off the end will be trimmed off later.

For the second part of the jig, clamp
the part you just completed on your
workbench long side down. Move the
angled cutoff section of the wide board
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Trim the bottom rail. Once the top joints are
tight and the mirror is square, measure the

gap for the bottom rail. The bottom rail is thin-

ner than the other mirror parts.

Transfer the pattern shapes. It's easiest to
do this while the parts are clamped up. | use
a /4" machinist center punch to mark my
square hole positions.

untilit’s tight to the assembled crest rail
section being held down. Now, move
whats left of your small strip on top until
it meets up with the inset piece thats
already glued and nailed. The idea here
istoreassemble these parts into what is
essentially; asolid board. Before nailing,
place a lamp behind the assembly to
check for light leaks. Once you can’t see
light coming through where the two jig
sectionsintersect, hold everything tight
and glue and nail it together. Then its
time to trim the jig.

With amiter saw, trim the end of the
larger section flush on the end. For the
smaller section, mark precisely 21/3"
from the overhanging >8" strip. A piece
thissmallis tricky to handle on amiter
saw, so I align the cut line to the blade
and hold the assembly down tightly
witha clamp. Cutslowly, watching that
the piece doesn’t move during the cut.

The fence registers the jig to the
square parts. For the two-sided fence,

rip enough 8" or /2" solid core or Baltic
birch plywood fora 2" x 20" long piece
and cut the pieces to fit. On the larger
assembly, inset the solid wood /16"
from the end of the plywood fence. For
the side jig, note that plywood wraps
around two sides so it can rest on the
corner of the square part. Use a /2"
piece of MDF to support each section
while you glue and brad nail the fence
parts into position.

Loose Tenon Joinery

I prefer to use loose tenon joinery for the
mirror. This kind of joinery isaccurate,
strong and with a Festool Domino, fast.
If you want to make a real haunched
tenon by hand, just extend each side of
the crest rail 1", mark out your tenon
and mortise, and the jig will take you
the rest of the way.

From the top of the still-square
blank mirror sides, measure down and
mark at 1%4". Using a square, mark a
line across the width. Do the same with
the other blank side, and clamp the
blank crest rail between the sides and
flush up at the top. Carry the line into
eachside of the crestrail. If you're using
aDomino, usea 10mm bitand set it up
and test cutso thatit cutsin the center
of the 1'/4" thick stock. On the crestrail
side set to 35mm depth. On the sides
setup to 40mm. Once cut, use 50mm
x 25mm x 10mm Dominos for a test.

Joinery Practice

As any serious musician will tell you,
effective practice improves your work.
The same is true for hand-tool work,
especially thisjoint, soit’s goodtodoa
little warm up. In my classes, students
start by using their square MDF pat-
terns as first tests. For the sides, flush
the jig to the corner of the MDF and use
apencil to mark the line you'll be cut-
ting. At the band saw, cut to /16" from
theline. After securingjigand pattern
to your bench with two clamps, hold
your chisel tight to the 1"-thick wall of
the jigand pressand make aline along
the lines of the cut with your chisel.
Well outside that line, start to shave
off the excess with chisel and mallet.
Don’tbe tooaggressive. Alittleata time
is the way to go. Once you're close to



the scribed line, then hold your chisel
tight to the jigand cleanly shave off the
restuntil your cutis flush. On the crest
rail, flush to the top wall and position
the partat the end of the jig fence that
hangs out /16" past the core. When both
parts are done, check your fit.

Once satisfied, move on to the extra
hardwood pieces you milled up earlier.
Again, it’s critical that the blank parts
and jigs are held firmly to your bench
with two clamps. After marking and
rough cutting, sharpen your chisels for
final practice. Check your work with a
small square and chisel edge to make
sure you're cutting evenly across the cut
and not drifting. Thanks to the thick
and rigid jigs it’s easy to perfect both
sides of the haunched joint. Once you're
satisfied with these practice sessions,
it’s time to go to work on the real parts.
If the part has drifted a bit you may
have to shave a little off the sides of a
Domino or loose tenon to get the joint
to come together. Clamp everything
together and check to seeif the insides
of the mirror are 90°.

Onceready, take a measurement of
the opening at the top of the mirror.
Use this measurement for cutting the
length of the 1"-thick bottom piece.

Because the thickness of the bottom
pieceis thinner for visual relief than the
other two parts, I mark centerlines on
the back of the mirror where the parts
are flush. Mark a line 1%4" up from the
bottom of each side. Mark a centerline
on the 2%4"-wide bottom piece. These
are your alignment points. If using a

Start shaping. Shape your parts on a router
table or shaper. You can also use the patterns
to guide your handwork if you'd rather shape
the parts by hand.

Hand-powered mortiser. If you don't have a hollow chisel mortiser, Lee Valley makes a square
punch that works well. Use the punch to define the outside of the mortise and drill out the waste.

Domino, reset to center on 1"-thick stock
and a 25mm depth of cut. Once all this
done, test fitand clamp yourstill-square
mirror frame. If somethingis off, shave
a little off a tenon so that everything
comes together square and tight.

Complete the Patterns

To complete the patterns, use the grid
in the illustration (page 37) as refer-
ence. A more accurate method is to
print from the PDF plan available in
the Online Extras. Then, spray glue the
paper drawings to attach to the square
pieces of /2" MDF.

To complete the patterns, rough
cut outside the line, and smooth with
rasps, files and sandpaper. Use a /4"
drill bit to cut all the plug locations.
Once everything is smooth, remove
the paper and your patterns are ready
to go to work.

Hold the patterns on your blank
parts and with a pencil, transfer the
outer shapes to your square parts. To

Detail work. Clean up the edges of the mirror
by hand with scrapers or sanders. An edge
sander or belt sander comes in handy for
blending the sides and top of the mirror.

transfer the plug locations, I like to
use a /4" machinist center punch. It
just fits in those 4" holes and when
lightly tapped with a hammer, your
marks should be dead center.

Cut Square Holes While the
Parts are Still Square

All of the square holes in this project are
¥". There are a variety of methods to
cutsquare holes. If youdon'thave a hol-
low chisel mortiser, a Lee Valley square
punch works great. Using itinvolves a
combination of tapping the punch and
drilling out the inside excess. You go
back and forth between punch and bit
until you reach desired depth.

Take particular caution as you
punch square holes above your mortis-
es. Too much pressure or hard tapping
could cave in the thin side walls. Place
aDomino or dummy tenon in the mor-
tises while cutting your square holes.
When all the holes are cut, clear the
corners of excess with a small chisel.

Shaping

On a band saw, rough cut your parts
close to the lines, but not over. Once the
major parts are ready to go, it’s time to
shape your wood parts to your smooth
patterns.

If you've not shaped before or are
uncomfortable doing it, you can use
the patterns as reference and use hand
tools to arrive at the final shape. But, if
you have arouter table, a flush bearing
bit and a jig for holding parts as you
shape, the process goes very quickly.

Align your pattern to the part and
hold the two together, then shape from
left to right, always downhill, never
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A dual-purpose jig. This simple jig is for scraping down ebony to thickess. To pillow your strips,
insert a thin spacer under your ebony and use block plane to pillow the strip over slowly.

up- hill. Begin 1" in from the starting
end. You will have to flip your crest rail
to stick to the downhill rule, but this
is the proper way to do it. You can use
sanders and a block plane to take off
any excess that wasn’t shaped.

Once the parts are shaped, scrape
andsand to geteverythingsmoothalong
all the outside edges. Dry assemble the
mirror with tenonsand clamps to check
the transitions of the crestrail and sides
and take off the bulk of the excess. After
the mirror is glued up you'll get a final
chance to smooth the transitions.

Mirror Glue-Up

At this point in the project, I like

to round over the sides with an /8"

roundover bit and sand the bottom

rail. Also, round over the two top

inside edges of the sides, stopping

short of the top intersection. We'll

finish the rest up later.
Afterafinaldry fitto check the front

#

and back of haunched joint, it’s time
for final assembly. Be careful how you
apply your yellow glue. Any oozing
out at the offset intersection of the
bottom rail and sides will be hard to
cleanup later.

When clamping, use soft wood
clamping pads so that the clamps don’t
damage the surfaces. Iuse 18" clamps
at the topand bottom and a40" clamp
from top to bottom to draw the joint
tight.

Once dry, it’s on to finish sanding.
Allsanding has to be done before add-
ing plugs because they sit above the
surface. Blend the intersection at the
top of the mirror between the sides of
the crest rail until it's smooth. Round
over the rest of the mirror, stopping
shortof the top inside intersection. It’s
best to blend those by hand so that the
inside cornersare crisp. Sand progres-
sively from 120 to 320 grit.

Fit the back. Rout out the rabbet on the back of the mirror to hold the glass, packing and back
cover. Because the mirror is so thin at this point, the router is tippy and hard to stabilize. Use
scrap that is the same thickness as the mirror to help support it. You'll make two passes with

the router to create a stepped rabbet.
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Pillow your plugs. Rapidly spin each end of
your square stock at a slight angle, cut off the
pillowed end at the bandsaw and repeat.

Stepped Rabbet in Two Passes
With a router and a standard ¥8" rab-
beting cutter and bearing, I prepare to
routoutan area in the back of the mirror
for glass, packing and a panel. I place
leftover, same-thickness material inside
the mirror to help support the router.
Itsimportant to take this cutslowly and
step down tiny amounts at a time. Start
the cut away from any wood, slowly
move in to start the cut and move the
router around the inside clockwise.
Once you complete a lap, check your
work and reset down another /8". As
you approach your final depth, take
off 16" for the final passes. This edge
touches the mirror glass, and any chips
or defects will show.

Once the mainrabbetis cut, it’s time
for the second rabbet. For this, youneed
to have asample of your backing board
available. Tuse hardwood plywood for
my backs. I set my rabbeting bit to the
plywood depth plus a bit more and use
the previous rabbetas the bearing ref-
erence. The result is a stepped rabbet.

Pillowed Plugs and Splines

To make enough plugs and splines for
this project, you need to end up with
four, 8" strips of ¥8" x ¥8" Gabon ebony.
A small piece from a supplier should
provide enough to work with. If you can
find a long piece, say 12" or more, it’s
easier to work with. I'start with a piece
that's under /2" thick by 2" wide. I set
up my jointer to the thinnest possible
cut and joint one wide side and adja-
cent thin side. Mark these as reference
surfaces I put squiggly pencil lines all
over them.



NG EOR CUTTING SPLINE SLOTS

he splines are cut with a plunge router using a simple jig made from /2"

MDF and 1"-thick scrap. On your router table, install a >/8" bit. Clamp
your 1"-thick piece of scrap to the fence, and adjust the fence to rout a
groove in the midde of a 1'/4" piece of scrap stock. With your fence locked
in place, attach your 1"-thick scrap piece to the /2" MDF, slowly lower it
onto the 8" bit, and cut your groove into the jig.

Then, lay out your slots on the mirror, align your jig, and cut. Use a */8"
bushing with a /8" spiral bit, cutting %/16" deep. Repeat for the rest of the slots

on the mirror.

Find your center. Clamp the jig fence (1"
scrap) to the router table and use a /g
router bit and 1"/4" test piece. Rout halfway
through the piece, flip and repeat. If your
cuts are off-center, there will be overlap in
the groove.

Cut the slot. After marking positions on
the underside of the MDF, mount it to the
1" fence, flush to router fence and lower
slowly onto the %" bit. Complete the cut
by routing to the lines.

Start routing. Mark splines top and sides. Then, mount the mortising jig to the mirror. Cut
about /16" or so deep with a %" spiral bit and a 3" bushing. Reposition on other side of
the corner and then square the ends of the slots with a chisel. Repeat for the other corner.

The next challenge is to size the flat
stock to just fitin the plug holes. First
we need some square holes to test with.
With scrap from the mirror frame I
puncha couple of test 8" square holes
to the same depth as the holes on the
assembled mirror. Cutting this ebony
to thickness is a little challenging be-
cause the piecesare so small. There are
anumber of ways to do this—Thave an
old tabletop planer that I use for delicate
work like this. When I'm about /32"

away, I do final thicknessing ona wide
belt sander, but you could complete it
onasmall planer or drumsanderif you
have one. WhenI'm close, Istart testing
a corner of the ebony block in my test
holes. When I can justbarely fita corner
in, 'mvery close. It'simportant to not
overdo this (and wind up with loose
plugs), so go slowly. Once satisfied, it’s
time to head to the bandsaw.

On the band saw, I use a fence and
cutplugstripsalittle too thick. I cut off

astrip and back at my jointer, I jointa
new clean edge on the rest of my stock
and put a pencil line on it. Back to the
band saw foranother cutand so on until
you have the strips you need. To clean
up that one ragged edge on each strip,
it’'s back to my wide belt sander until
the entire square profile strip just fits
inatest hole.

If you don’t have the convenience
of these kind of power tools, for final
passes, you could make a simple jig out
of pieces of very dense hardwood. Just
mill a few 1" strips to the exact thick-
ness you need to fit in a square hole. I
use a pin nailer and glue to tack them
tosmall pieces of plywood with enough
room between them for ebony strips.
The harder wood strips will support
the scraper and keep it square while
the softer ebony is being shaved with a
hand scraper until you get to the thick-
ness needed. Set aside two strips for
splines and the rest for pillowed plugs.

Pillowing Plugs

Once you have enough ebony strips
that fit your square holes, there are a
number of ways to pillow plugs. In my
case, luseasimplejig,designed to hold
the plug stock at a shallow angle. This
jig mounts in the miter slot of my disk
sander. I put the stock in the hole and
rotateitasfastasIcan. When you pull
the stock out, it's round and pillowed
on the end, butstill alittle rough. So,
set-up 3 or 4 grits of sander paper rest-
ing on foam pads, and using a sweep-
ing motion, I brush back and forthand
rotate 90° and brush again. I step my
way up to 400 grit to geta very smooth
pillowed surface. If you have a buffer
wheel handy, take it another step.

I have a tiny micro adjustable cut-
off sled for my band saw. It, too, rests
in a miter gauge slot to keep itin line.
Once I make a few test cuts for depth
of the pillows, I pound them into my
testsquare holes. When everything is
set up just right, then it’s back to disk
sander and sanding pads, the band saw
and back again until T have the 18 plugs
I need for the mirror.

I makeinstallation easier by putting
atiny bevel with a chisel on the bottom
ofeach plug. It only takes a few minutes
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Fit the splines. Cut the side spline piece
longer than the top of the mirror and mark
the remainder for the top. Mark it over length
slightly. You’ll sand to trim to final length. The
pieces are delicate, so saw carefully.

Mask the surface. While you have your
splines in place, put on two layers of masking
tape to protect the surface when gluing and
shaping. When cut to final size, your splines
should look like this. The nub at the top helps
you remove the splines before glue-up.

Final shaping. After your glue has dried,
trim off the excess material with a hand saw.
Then blend the pieces together with fine
rasps, files and sandpaper. Make sure your
pillow extends around the corner. Finish up
with sandpaper all the way to 400 grit.

to prepareall 18. It'salway a good idea
to make a handful of extras for testing
or justin case you need to replace one
duringinstallation. Lastly, [ usea fine
brush to collect the ebony dust around
my band saw and sanders for use later.
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Splines

To make the pillow strips used for
splines, you can use the jig made earlier
for thicknessing your stock. Puta thin
piece underneath your strip to raise it
upand, withablock plane, slowly take
off the edges until the profile matches
your pillowed plugs. Smooth with sand-
paper up through 400 grit.

Final Cleanup

[ hand-sand the mirror with sanding
blocks from 120 all the way through
400 grit. I putalot of emphasis on soft-
nessand make sure that every rounded
edge is smooth to the touch.

Once edges and surfaces are smooth
to the touch, it’s best to raise the grain
of wood first so that you end up with a
glass-smooth surface before finishing.
I use a sponge and water and wipe all
surfaces of the mirror and set it aside
to dry overnight. To knock down the
raised nibs, use sandpaper with a gentle
touch with verylittle downward pres-
sure, otherwise you're just pushing the
fibers back down to the surface.

Fitting Splines and Plugs
Pounding in plugs might disturb a
freshly glued spline, so glue the splines
first and let them dry. Each corner
spline is two parts, a vertical and a
sloping horizontal piece. Mount your
mirror vertically in your bench vise.
Startby tapping in a pillowed strip until
it bottoms out on the squared-up side
slot. Make sure the strip is just proud
of the mirror edge and positioned so
you just see the edge of the strip along
the side of the mirror.

Then about /2" above the top of the
mirror, mark the strip. Remove it and
cut with a hand saw. Put the cut piece
back in place. Next we'll fit the hori-
zontal strip until it flushes up to the
vertical piece. Final fitting is done with
sandpaper, so cut over length. Once it
all fits together, take this time to put
two layers of painter’s tape around all
edges of the splines. This protects the
mirror during glue up and when you're
blending the ebony pieces around the
corner. Remove the ebony pieces, mark
their locations, setaside and repeat for
the other side of the mirror. Then, it’s

time to glue them into place.

Using a cut-down flux brush, I very
carefully apply glue only to the inside
walls of the slot (and not the ebony).
Then gently tap in the top piece until
it'sjustright. With a tiny dab of glue on
the end of the horizontal piece, tap in
the vertical piece until positioned and
touching the horizontal piece. Do the
same with the other side of the mirror
and letdry.

Once completely dry, it’s time to
blend the two piecesinto one. Start by
cutting any excess on the vertical piece
with a hand saw. With rasps, files and
sandpaper, shape the pillowed surfaces
around the bend to match the curve of
the mirror. Onceblended, the jet black
ebony looks like a single piece of wood.
If there are any cracks showing at the
top, you can use cyanoacrylate glueand
ebony powder to fill. Sand the splines
smooth through 600 grit.

Installing Plugs

Use asoft plastic or rubber-faced ham-
mer toinstall the plugs. Use a trimmed
flux brush and paint the inside edges
with glue. Do only a few square holes
atatime. Putasquare plugin place and
very gently tap the plug into position
until the edge isjust barely visible from
the side. It’'s important to not tap too
hard as you could drive the plug too
deep. If you do, you'll have to remove
it before it dries.

Finishing the Mirror
With Sapele or mahogany, I prefer to
stain the wood with water-based dyes
before applying final finish. Ilike amix
of medium brown mahogany with a
little red mahogany. Wipe the dissolved
dye on withastaining sponge and wipe
it off before it dries. The color needs
to be built up over a few applications.
Water-based dyes may raise the
grain a bit. Use steel wool to smooth it
out, vacuum or blow off any dust and
follow up with a tack cloth. Then, use
ahand applied, satin rubbing varnish.
The first coat is thinned with mineral
spirits, resulting in a sealing effect,
not unlike shellac. When dry, build
up three more thin coats, sanding if
necessary. I apply one or two coats to



Blacker Entry Mirror

NO. ITEM DIMENSIONS (INCHES) MATERIAL  COMMENTS
T w L
2 Sides 11/4 28 38  Sapele
1 1 Crest rail 11/4 314 1314 Sapele
1 1 Bottom rail 1 23/4 13 Sapele
218 Square plugs 3/8 3/8 3/s  Ebony Trimmed to fit*
Q2 Spline blanks 3/g 3/8 8 Ebony Trimmed to fit**
3 1 Backboard 14 14 38 Plywood  Trimmed to fit¥

*Each plug will be trimmed and fit to each hole. **Splines are cut oversized and then
trimmed to fit once installed. ¥The backboard should be cut to size and fitted after mirror
frame is fully assembled.

.

T Py

A durable finish. | prefer building thin layers
of rubbing varnish finished with a thin gel
topcoat. Then, a couple of layers of buffed
hard wax will make the frame shine.

e R S S
IS IS ° =i the plywood mirror back. For depth,
ﬂ 31 s ° F 1 finish the frame with thin coats of gel

° ¥ - . varnish applied with a cloth. The final

° o result resembles an oil/varnish hand-

rubbed finish, butit’s bulletproof. After
afew coats of wax, the mirror frameis
complete.

After assembling all the parts, add

D-rings near the top to attach the wire
to hang the mirror. I use /16" braided
stainless steel wire and soft metal oval
sleeves crimped with a swaging tool.
Because of the mirror’s weight T always
recommend owners use two medium-
38" 38" sized hooks.
' The Blacker Entry Mirror has stood
the test of time and looks as good now
as it did 100 years ago. Now that the
secrets of the joint are revealed, this
is a great project for the hobbyist to
i take on. Just remember, a little warm-
up and practice helps, and, with all
the steps involved, always build more
than one. pwm

i 130 I Tim Celeski is a furniture designer and artist based in
a i 5 Seattle, Wash. See more of his work at celeski.com.
& 234" 2
o ¥ a

ONLINEEXTIRAS,

For links to all online extras, go to:
m popularwoodworking.com/jun18

BLACKER ENTRY MIRROR BLOG: Get bonus images, jig plans and full-

One square = /2" size templates for making this mirror.

Our products are available online at:
m ShopWoodworking.com
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bout a year and a half ago my
Awife tookajobineastern North
Carolina. My workisstill on the
western end of the state, so most weeks
I travel back and forth from one end of
The Old North State to the other. To help
deal with the 412" hour trips up and
down I-40, I spend my time thinking
about something constructive. It was
on one of these trips that I first started
thinking about these sawhorses.
There are many designs out there
for different styles of knockdown or
fold-up sawhorses; a lot of them are
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very good and would serve the purpose
perfectly. The biggest problems with
most designs I have seen, is that their
construction tends to get complicated
and heavy. It is just a lowly sawhorse;
should it really take a month to make
two of them?

This design is the culmination of
things my previous sawhorses lacked.
I wanted a sawhorse that was relative-
ly lightweight (could be moved one
handed), could be broken down or
assembled simply and quickly, to lie
flat for storage or transport, no tools

-*? ~

needed other than a hammer or mallet
and most of all, strong with no wiggle.

Materials

These sawhorses are made from 2x yel-
low pine construction lumber. I find it
worthwhile to pick through the pile to
find quartersawn stock, but flat-sawn
stock will do just fine. If yellow pine
is unavailable, use whatever cheap
and relatively strong species you can
get your hands on. I picked up two 16'
2x10s to build these two sawhorses
and had a good bit of stock left over.

PHOTOS BY THE AUTHOR / ILLUSTRATION BY DONNA HILL



Onemore thing to consider is mois-
ture content of construction lumber.
Straight from the home center, it tends
to be a bit on the wet side. Let it ac-
climate for a little while and dry out
before you start to mill it.

Beam Glue-Up

Lusually build these in pairs; one saw-
horse isaboutas useful as awater hose
withno spigot. Mill out the stock for the
beams first; you will need four pieces
about 3%" x36". Thisisslightly larger
than final size and will be milled to
final specs after glue-up.

We want to keep the beams as thick
as possible. Because we are starting
with 11/2"-thick stock, joint just one
face of each of the four pieces that will
meet when glued, taking just enough
material off to get a flat surface. Align
the pieces and draw a triangle on one
pairand two triangles on the second, so
asyouare gluing you will know which
pieces go together. Apply glue to the
meeting faces of each pair, assemble
and clamp the two beam assemblies
as one. While the glue sets, you can
get the legs started.

Legs Assemblies

The plans for these sawhorses call
for a total height of 30" — you can, of
course, make them taller or shorter to
suit your needs. You will need eightlegs
for two sawhorses. These are jointed
and planed to 138" x 34" x 32". (The
32" lengthis slightly over long —you'll
cut them to size later). Arrange the
legs in pairs and mark the faces, itis a

Choose lumber wisely. It’s worth digging to find quartersawn yellow pine — it’s a perfect material

for sawhorses.

Square your stock. A powered jointer makes
for fast work flattening stock.

good idea to number the pairs as well.
Start by cutting the tops of the legs at
a 15-degree angle.

Clamp a pair of legs together with
theinside edges up then measure down
from the top 52" and square a line
across both legs.

Unclamp the legs, on the face side of
thelegplaceatrysquare on the angled
top of the leg, line up the beam of the
square to the line you just made on

Clamp the beams
together. Clamp
both beams at
once. | also have
a scrap piece on
the outside of the
stack to prevent
the clamps from
damaging the
beam surfaces.

Glue it up. A small foam roller works well for
spreading the glue evenly and quickly.

the side and pencil a mark to the top
of theleg. This will be the meeting face
between the legs.

Now, measure over from the line on
the face ¥4" toward the outside of the leg
and make a tick mark. Use amachinist
square with the rule set to project 3 /2"
from the fence. Line the square up to
the tick mark, pencilamark down the
rule and around the end. This notch
will become the saddle that the top
beam will rest in.

With the layout on the ends of the
legs complete it’s time to rip! Start by
ripping the 312" line first down to the
baseline then make a crosscut at the
baseline of the saddle to remove the
waste.

With the saw cuts complete check
for square. If the notch needs any tun-
ing a chisel will make quick work of
it. The lower angle needs to be flatand
square; a block plane works well here.

Stretcher Mortise and Tenons

For the stretchers that run between the
legs you will need four 78" x 2" x 18"
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Lay out both legs together. Laying out the
legs in pairs ensures perfect alignment.

Ad(d the angle. Square off of the 15° cut at
the top of the leg.

pieces of stock. These keep the bottoms
of thelegs from spreading when under
heavy load. To lay out the mortise and
tenons, start by clamping the pair of
legs tobe joined in the vise with the out-
side edge up and the top angles aligned
with one another. Measure down
221/2" from the top of the legand square
aline across the two. Remove the legs
from the vise and lay them out flat on
the bench with the face side up. Align
the top meeting surfaces of the legsand
useaclamp to hold themin alignment.

Lay the stretcher on top of the legs
with theline you just madealigned with
the top edge. Hold the stretcherin place
and trace witha pencilaround the upper
and lower sides of the stretcher onto the
faces of the legs. Before removing the
stretcher also trace from the inside of
thelegs to the underside of the stretcher
for the tenon shoulder location. Laying
out the joints this way assures perfect
alignment even though both elements
of the joints are angled.
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Sawhorse

NO. ITEM DIMENSIONS (INCHES) MATERIAL COMMENTS
T w L
Q1 Top Cap 3/4 41/ 36 SYP
Q1 Beam 31 23/4 5 SYP
a4 Legs 13/8 3Va 32 SYP Trimmed to length.*
[ 2 Stretchers /s 2 18 SYP
0 2 Wedges 3/4 13/4 6 White Oak

*Give yourself extra length here. The legs are best cut to final length after assembly.

]

30"

SAWHORSE ASSEMBLY

I usually cut the tenons first. Line
up abevel to the trace mark on the face
of the stretcher and knife the shoulder
line in. Use a square to knife the line
across the edges, and finish by knifing
the shoulder on the opposite face with
the bevel. To lay out the thickness of
the tenon use amortise gauge set to /"

Center the gauge teeth to the thick-

ness of the stretcher, with fence to the
face side, gauge around the sides and
end of the tenon. Then, saw a kerf for
tenon wedges '/4” from the top and bot-
tom edges of the tenons.

For the mortise layout, transfer the
marks made earlier across the edges
of the legs with a square. The leg is
thicker than the stretcher so you will



Two-part layout. You can lay out the side and
bottom of the saddle notch at once.

need to readjust the fence on the gauge
to center the teeth on the leg stock.
Gauge the mortise width between the
pencilmarks on the inside and outside
edges of the legs.

Chop out the waste, working half-
way from either side, meeting in the
middle. The ends of the mortise are at
anangle, as you are chopping you can
eyeball down the back of the chisel to
the layoutlines down the side of the legs
to help get an accurate angle through
the mortise.

With the mortises complete, dry fit
the assembly. Check the tenon shoul-
ders fit to the insides of the legs, use a
chisel or shoulder plane to pare away
any offending material. The tenons will
need to be cut to length so while as-
sembled trace the length from the side
of the legs onto the tenon. Also check
the tops of the legs where they meet
one another, this area can be tuned
with a block plane or sawing between
the legs while assembled with a tenon
saw to close up the joint.

The areaat the top of the legs where
they meet will be secured by a single
#14x4"wood screw (ahex head lagbolt
could be substituted here). While dry
fitted, use abevel setat 15° and make a
reference line through the middle of the
pad on the face of the legs where they
meet and then square the line around
the side of the leg. Clamp the legs to-
gether to hold them in alignment.

Witha!/2" auger centered on the leg,
bore in to a depth of about 1'/4" using
the bevel line to sight the angle. Next
use a /4" drill to bore thru the center
of the auger hole until it just starts into
the adjoining leg.

Disassemble and finish by pre-

.-
2, Wy
-

Cut the angle. A full-size ripsaw makes quick
work of cutting these angles.

boring the adjoiningleg for the threaded
portion of the screw with a 16" drill bit.

Before final assembly of the legs
therearea couple of tasks that are bet-
ter done now than later. Finish plane
all four sides of the stretcher. These

é nother version of leg
assembly | have used that

has worked well involves nails
instead of mortise and tenons.
In this version the legs are made
the same as described above,
the difference being there is a
short upper stretcher attached
with nails and glue to the side of
the legs at the top, replacing the
screw. The lower stretcher is also

A crucial cut. This short rip cut needs to be
accurate; the top of the legs attach to one
another here.

sawhorses are meant to be used and not
fine furniture so I cut the chamfered
edges with a jack plane eyeballing a
45°angle. If the bevelisrough, make a
final pass or two with the block plane. I
also hit the inside edges of the legs that

Direct layout.
Transferring the
stretcher mortise
locations to the
legs using the
stretcher itself

is the most
accurate method.

just nailed in place eliminating the mortise and tenons. While the
nailed leg assemblies are not as elegant a solution to joining the legs
together as the mortise-and-tenoned version, it is much faster to build
and plenty strong.
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Tenon width. Set your gauge teeth to the
width of your mortise chisel.

Wedged tenons. A saw kerfa "a” or so from
the top and bottom edges of the tenons will
make starting the wedges easy.

cannotbereached once assembled with
asmoothing plane and chamfer these
edges as well.

The legs also need to be cut to final
length by measuring down from the
top 30" then use the bevel to lay out the
same 15°angle as the top. Saw the line;
the legs will look like a parallelogram
when laid out correctly. If it looks like
a trapezoid it won’t work!

Assembly of the Legs
Spreadagood coat of glue on the tenons,
mortises and the area at the top of the
legs where they meetas well. Assemble
the tenons to their respective mortises.
Align the tops of the legs, place a
clamp across to hold the faces flush
with one another and install the screw.
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Gauge the mortise. Gauge the mortise width
between the pencil marks on the insides and
outsides off the legs.

Last, drive the wedges into the
stretcher tenons. As you drive the
wedges in be sure the leg stays tight
against the stretcher shoulders.

Finish the Beams

Once the glueis dry on the beams, joint
and plane them to their final dimen-
sionsof 312" x 35" x 234", There are four
shortdados thatneed to be cutinto the
beam that capture the legs. Measure
in from both ends 4" and knife a line
around all four sides.

Now measure in 18" from the first
line and square itaround all four sides
as well. Set a single pin gauge to /8"
and on the top and bottom of the beam
gauge a line between the two knife
marks for the depth of the dados.
Check the fit and insert the leg as-
semblies in the dados. They should
justslide in; a little loose is better
than too tight.

Wedges
Use as hard awood as you can get your
hands on for the wedges; I am using

Lay out the shoulders. A crosscut-filed backsaw
takes care of the shoulder cuts.

white oak for these shown. To make
the wedges, start with a piece of wood
6" x /4" x 1%/4". The wedges are a little
long at 6", this gives some leeway for
fitting, and they will be shortened later.
Measure down >8” on the face of the
wedge stock on one end and make a
tick mark. Use a straightedge, align
it with the tick mark and the arias at
the opposite end and mark down the
length with a pencil.

Itis a good idea that the wedges be
identical to one another so that they
will seatup the same in any mortise in
which they’re placed. To accomplish
this, make the final passes with the
jointer plane while all four wedges are
aligned to one another, clamped up in
the vise.

To layout the mortises for the wedg-
es,assemble the legs to the beam while
upside down on the bench. Lay the
wedge against the underside of the
beam, straight side against the inside
face of the legs. Make a pencil mark
down the angled side of the wedge onto
the beam. Disassemble and, using a

Join the legs. Use a /4"
drill centered in the
auger hole; stop drilling
when it just starts in

the opposite leg. Just
the one screw is all that
is needed to secure

the tops of the legs
together.
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Cut the dado. Saw the sides of the dado first,

down to the depth mark, then chop out the
waste. Finish by paring down to the baseline.

square, bring the line up both sides.
Gauge with the fence to the bottom
side and mark from the pencil line
to the dado. Using an auger slightly
smaller than the width of the mortise
bore halfway through from both sides
and then chop out the remaining waste
with a %4" chisel.

Finishing Up

Finish plane the sidesand bottom of the
beam. You can also chamfer the lower
edges and end to match the legs if you
like. Assemble the legs to the base and
drive the wedges up tight. The wedges
will also be extending past the legs a

Define the angle. Use the wedge to transfer
the angle.

bit; mark where they meet the legsand
saw off the extra length. Chamfering
the ends of the wedges will help keep
them from mushrooming as they are
driven in and out. If the legs are pro-
jectingabove the top of the beam plane
them flush or a shade below. Last but
notleast, I nail (no glue) a ¥4" x 414" x
36" board to the top of the beam.

I wiped a coat of oil on these for a
finish, but no finish at all is just fine
t00. PWM

Will Myers is a woodworker who
makes his home in North Carolina.

Cleanup with a plane. After the glue sets, saw the wedges off flush, plane the faces and outside
edges to smooth and remove any layout and milling marks left behind.

.

Mortise for the wedge. Lay out your angled
mortise and then auger out most of the waste.

A little extra room. Chop an extra /16" into
the dado. The wedge should push against the
leg and not bottom out in the mortise.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/jun18

ArTicLE: Making Clean Through Mortises

8LOG: Building Sawhorses with Graham
Haydon

Our products are available online at:
m ShopWoodworking.com
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BY NANCY HILLER

n the April issue (#238) I wrote
about several types of hinges com-
monlyinuseand described various
techniques for installing them. For the
second article in this series, here are
five hinges with more specialized uses.

95° Stop Hinges
Stop hinges are an excellent choice for
box or chest lids in cases where you
want to avoid extraneous hardware,
such as stays. Precision-engineered,
they will hold alid securely open at 95°.
You can use these hinges on chests with
lids that overhangat the ends and front,
but for the simplestinstallation, the lid
should be flush with the case’s back.
Start by marking the back and lid
for foolproofidentification. It'simpor-
tant to keep these parts oriented con-
sistently. Next, lay out the position of
each hinge on the top edge of the back.
Depending on the length of the lid you
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may be fine with two hinges; longer lids
should have three. These hinges will
be mortised into both parts—the chest
and the lid — very much as you would
mortise a traditional butt hinge. You
can start with the mortises on either
part, as you prefer. In this example I
started with the piece that would be
the back of the chest.

Its useful to have two marking gauges
for the mortise layout. With stop hinges,
at least 50 percent of the barrel must
remain proud for the hinge to operate.
For this example, I left the entire barrel
proud, because I like the look.

Chop the mortises in the top edge
of the chest. When you have removed
all but the thinnest slice of waste near
the gauge lines, pare out the corners,
holding your chisel vertically.

With the hinge fitted in the first mor-
tise, transfer the hinge positions to the
lid and repeat the same series of steps.

On your marks. Mark the end of each outside
hinge. If using three hinges, mark the center-
line and mark one end of the hinge by measur-
ing to the left or right from that centerline.

Crisp end. To determine the other end of
each hinge mortise, set a hinge hard up
against the first mark and trace the other end
with a sharp pencil. You may also use a mark-
ing knife. In either case, you will scribe the
line with a knife before chopping the mortise.



Width first. Set one marking gauge to the
width of the hinge leaf, then mark the leaf
width between the end lines.

Thickness second. Set the second marking

Stand up. After you have removed most of
the loose material, hold your chisel vertically
toward the back of the mortise (the inside of
the box’s back) but still shy of the leaf width
line, and tap gently with the mallet to divide
the main part of the mortise from the back
edge. This will help you avoid marring the
back edge as you continue to remove waste.

Rattail Hinges

Rattail hinges are ideal for reproduc-
tions of Early American furniture. Then
again, with their distant echo of Euro-
pean hardware, they're so striking that
they canalso lend themselves to other
imaginative applications.

When designing your cabinet, keep
the following points in mind: First, these
hinges are handed —i.e., they are made
for left- or right-handed installation.
They also come in inset or offset (half-
overlay) versions. Order accordingly.

Second, make sure that the face
frame stiles are wide enough to accom-
modate the width of the “tail” section
of the hinge. Lay the hinge on a piece of
paper or scrap and measure the width
from the end of the tail to the opposite
edge of the eye (the ring that will hold

gauge to the thickness of one leaf, then gauge
the leaf thickness onto the back of the chest.

Last step. Use a marking knife to score the
fibers from the top edge of the chest down to
the leaf thickness line. Make a series of cuts

with a chisel and mallet, staying shy of the

leaf thickness line. The point of this step is to
break up the grain, making the material easier

to remove. Stay away from the ends of the

mortise. Don’t go down to the gauge line yet.

HINGE TYPE

GOOD FOR

Nice pare. Don't chop to the gauge lines;
pare, to maximize precision. Do the same to
cleanup the ends of the mortise, finishing at
your knife marks. Insert the hinge to check
the fit. Trim away more waste as necessary.

the rat’s tail), which will be closest to
the opening in the frame. Make sure
you have a little on each side to keep
the hinge from appearing squeezed
into a too-small space.

Finally, the face frame should pro-
trude into the door opening, not be
flush with its edge, so you'll be able to
thread anut onto the eye bolt to fasten
itin place.

After you have completed the basic
fitting of the door, shimitinits opening
and start by laying out the positions of
the hinges. Thereare no fastrules about
this with rattail hinges; the vertical
position on the door can be based on
your preference.

NOTES ON INSTALLATION & USAGE

Rattail hinge

Inset or half-overlay doors

Specialty period (or other cultural)
applications, such as when matching
original hardware on vintage cabinetry

Your face frame and door stile must be wide enough
to accommodate the tail and flag, respectively.

Also, to secure the hinge bolts with nuts, your
cabinet’s face frame should protrude into the

door opening.

95° stop hinge

Ideal for lids on chests and boxes when you
don’t want to use a stay

These require precise installation because they do not
offer any integral means of adjustment.

Bi-fold European hinge

Inset or full-overlay doors for inside
corner installation, such as traditional
Lazy Susan cabinets

These offer a variety of options, among them a door
opening angle of up to 165° and self-closing feature
(so that your door won't require a catch).

Architectural door hinge

Capable of carrying heavy loads, these
oversized hinges can be used to great
decorative or fun effect.

You may need to beef up the thickness of your
door stile, face frame, or both.

Knife hinge

Ideal for fine furniture and cabinetry.
Minimally visible hardware with smooth,
precise operation.

When choosing hinge size, make sure that your
door is at least 4" thicker than the leaf width to
prevent blowout.
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Eye first. Mark the center of the hole for the
eye bolt, top and bottom.

Hold it. Use a square to hold the leaf while
you drill the holes.

Once you have determined the ver-
tical position for both hinges, mark
the center point of the eye and square
with a pencil line across the stile. The
distance of the eye from the edge of
the face frame is also largely a matter
of preference. Some people put them
15" from the face frame’s inside edge,
others less. Iinstalled mine at /16"

Now setamarking gauge to the ver-
tical center of the eye (in my case this
was 16") and mark the intersection
with the line indicating the vertical
position. This will be the center of the
hole for the eye bolt.

Drill the Hole for the Eye Bolt

For inset applications the hinge pin
needs to be drawn up as close as pos-
sible against the face of the cabinetin
order for the door to hang flush and
not protrude from that plane. Use a
narrow chisel to make a small hollow
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In deep. The eye bolt may need to be let into
the face of the cabinet so the tail will lie flush.

Needs adjustment. Any adjustments mean
redrilling holes. Luckily, they'll most likely be
covered by the hardware.

to accommodate the back of the eye.
Now insert the bolts in their holes and
fasten with nuts from the back. Drop
the tail into each eye, hold it parallel
with the face frame stile edge and use
abradawl to start a hole for a screw in
the tail. (Ilike to use a temporary screw
smaller than the final screw in case I
need to adjust the position.)

Next, set the door back in its open-
ing on shims. I find it helpful also to
shim the hinge stile, taping pennies or
dimesin place. Drop theleaf (or “flag”)
onto each hinge pinand mark the holes
in pencil on the door. At this point I
remove the door because it’s far easier
to drill the holes with the door lying
down than propped up in the cabinet.
Luseasquare to double-check that the
leaf is square to the edge of the door.
Drill just two holes in each leaf at this
point and insert the screws.

Hang the door and check the fit. If

necessary, you canadjust the fitby shift-
ing the position of the tail on the face
frame or by moving the leaf (or both
leaves) on the door. (Yes, doing so will
mean adding more holes, but in most
cases they'll be hidden by the hardware,
and it’s worth it to have a well-fitted
door.) When everything looks good,
drill and insert the last screws.

European Hinges

for Bi-Fold Doors

European hinges come in numerous
forms, each suited to a range of appli-
cations. One handy variety is the bi-
fold hinge. Well, it’s actually a pair of
hinges: one to attach the primary door
to the cabinet and the other to attach
the secondary door to the first.

These are especially handy for full-
overlay applications, though you can
also make them work for inset doors by
using a thicker mounting plate.

As with any of the doors in this ar-
ticle, youshould have the doors largely
fitted before turning to the hinges. De-
cide which door will be hinged to the
cabinet. I'm going to refer to thisas the
primary door. The secondary door will
be the one you'll pull when opening the
doors to reach the cabinet’s interior.

Note: The job will be simpler if you
have the luxury of installing these hing-
es before you apply the cabinet back.

Start by laying out, then drilling
the 35mm holes for the hinge cups as
you would for any European hinge. I
spaced these 312" from the top and
bottom of the door. Screw the hinges
in place with #6 wood screws.

Next, clip the mounting plate onto
each hinge and set the door inits open-
ing. If the door is inset, shim it up on
pennies or other material to create the
gap youdesire. If the door s full overlay,
shim as necessary. While holding the
door in place (if you have access to the
cabinet interior via the back), drill one
holein the top hinge and one in the bot-
tom hinge, usinga#5 Vix bit, then insert
screws. If you don’t have access from the
back, hold the doorin its open position
and line up the mounting plates on the
cabinet side; insert one screw in each,
check the fit, and adjust as necessary.
(Alternatively, you can make a simple



Press. A drill press is handy for drilling
the hinge cup holes. The edge of the hole
should be /8" in from the hinge stile’s edge.

template based on measurements taken
from a mock-up.)

The nextstepis to mark and drill for
the hinge cups of the bi-fold hinge that
willattach the primary and secondary
doors. These hinge cup holes will be
drilled on the back (or inside) face of
the primary door, at the opposite side.

Insert the hingesand screw in place
as before. The secondary door will be
attached by means of the bi-fold mount-
ing plate. Hold the secondary door in
place and transfer the center point of
each hinge arm. The center of the front
holes will be 37mm (or 1!%/32") back
from the edge of the door. Mark a line
at this distance, intersecting with the
center point of the hinge arm location,
then hold the door in place against the
mounting plates and drill one hole for
each mounting plate using a Vix bit.

Knife hinges come in different sizes,
configurations and finishes. The most
common varieties for fine furniture are
center pivot hinges, for doors that over-
lay a cabinet’s sides but are enclosed
within the top and bottom, and offset
pivot hinges, for fully inset doors.

With knife hinges, the stakes are
high: In most cases you will mortise
the door and cabinet before gluing the
cabinet together, and there islittle op-
portunity to modify the fit once the
cabinet is glued up.

This is an installation technique
that uses a small router and chisels.

Start by clamping your cabinet to-
gether without glue. Make sure the
openingissquare,and fit the door to the

Square up. Use a square to position the hinge
while drilling with a Vix bit.

opening with a slight gap on all sides.
It's common to use the gap between the
hinge leaves, which s created automati-
cally at the top and bottom of the door
by the built-in washer, as a guide to the
gap size at the sides.

One leaf is mortised into the edge
of the door at the top and bottom; the
other is mortised into the cabinet.

Next setamortise gauge to the width
of the leaf. For most applications the
hinge will be centered in the thickness
of the door; adjust the gauge accordingly.

Hold the router squarely on the
door’s edge to prevent it from tipping.
Rout close, but not right up to, the
scribed and gauged lines. It will be
more precise to cleanup the rest with
achisel, and thelines you've made with
knife and gauges will guide your chisel
tip for a clean cut.

First mark. With the pivot end flush to the
edge of the stile, mark the location of the
other end using a knife. Also mark the eclge
of the pivot knuckle. Remove the hinge and
scribe a square line across the edge of the
door at both points.

All set. The secondary door is attached by
means of the bi-fold mounting plate.

| |  rag
\ P

Mind the gap. You can adjust the gap be-
tween the doors by turning the adjustment
screws. The vertical slot on the mounting
plate allows for adjustments in height. The
other two large screws allow for lateral adjust-
ment and front-to-back tilt.

Transfer time. Set a mortise gauge to the
width of the leaf and scribe the leaf width
onto the door.
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Rout. Set a small router cutter (I used 1/8”
diameter) so its depth is equal to the thickness
of the leaf. Rout out the bulk of the waste.

Final cut. Clean up mortise edges with a
sharp chisel.

Repeat, with one difference. This time the
distance from the door’s edge will be offset by
the width of your door gap. I used two layers
of thin cardstock as a shim.

Slide into home. Slide the door onto the
hinges, insert a screw in each, and test the fit.
You can adjust the fit by modlifying the mor-
tises as necessary, but doing so is awkward
and best avoided.
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Architectural Hinges for
Furniture and Cabinetry
Everyso oftenThavea clientaskifwill
build a piece using salvaged architec-
tural hinges instead of conventional
furniture hinges. If you've ever looked
through bins of old hinges at a salvage
yard, you can probably appreciate why.
Between their finishes (shiny chrome!
flashed copper!) and their finials (balls!
acorns! menacing points!), salvaged
architectural hinges offer a world of
quirky decorative possibilities. Because
they're made to support full-size doors,
they are also uncommonly strong.

Thebasicinstallation method is the
same as that for swaged butt hinges:
One leaf gets mortised into the cabinet,
the otherinto the door, with the barrel
protruding. Due to their size, though,
you should keep a few considerations
in mind when designing a piece that
will use them.

Decide which leaf will go on the
cabinet and which on the door based
on the end with the loose pin. The fixed
finial should be at the bottom; other-
wise the pin will simply fall out.

Even on full-size doors that are a
standard 1°16" thick, architectural
hinges are customarily fitted with the
barrel protruding. When used on a
cabinet door, which is more likely to
be between ¥4" and 1" thick, the barrel
will protrude to an ungainly degree
unless you set the leaves back so that
they overhang on the interior of the
cabinet. The door will look better if
you thicken it with a strip of matching
material on the inside face of the hinge
stile. There’snothing technically wrong
with having the hinge protrudinginto
the cabinet, butitlooksless than thor-
oughly thought out.

If the inside edge of your face frame
is flush with the cabinet side, there’sno
need to thicken the face frame stile as
youdid with the door. If these partsare
not flush, add the necessary material
before proceeding. Drilland screw the
second leaf onto the cabinet, then try
the fit. pwm

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

Pick your battles. Here | have the hinge
flush at the back of the door, which makes
it protrude awkwardly at the front. | glued a
7/16"-thick strip of the same material to the
back of the hinge stile.

Plan for the gap. If your leaf mortises are
equal to the leaves’ actual thickness, you will
end up with a large gap between the door
and cabinet. | like to make one of the mortises
a little deeper to make the gap more appro-
priate to a cabinet.

Clear cut. If your mortise is the same width
as the new thickness of the door (minus the
protruding barrel), as mine is here, you can
begin removing waste with a saw. Stay just

clear of your gauged depth line.

ONLINE EXTRAS

For links to all online extras, go to:
u popularwoodworking.com/jun18

articie: Check out Hiller's guide to eight
common hinges.



Woodpeckers

ULTRA-SHEAR

WOODTURNING TOOLS

E— TR

The Evolution of Carbide Insert Woodturning

Love Turning But Hate Sharpening?

If you love woodturning, 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, Ultra-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 technigue 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° fo the stock.
Coming into the work at this angle, the woad 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 the market. It starts with a nano-grain
carbide material. This extremely fine-grained carbide can be
polished to a mirror finish, yielding a cleaner, sharper edge. Yet it is
tough enough to hold that edge longer than virtually every other
insert on the market.

Whether you're a beginner or an experienced turmer, tumn
large bowls, pens or tiny miniatures, you'll find Ultra-Shear

™\ p tools will elminate the drudgery of sharpening and

o : ‘4 , | dramatically increase your confidence and success at the
5 &. / lathe. For more details and to see the tools in action, visit

our website Woodpeck.com/Ultra-Shear

Keep the tool flat on the tool rest
and level to the ground for fast
stock removal and basic
shaping cuts.

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
pocket machined into the shaft supports the insert with three-point
contact, not just the clamping force of the screw. You get a tool that
feels and responds even better than most conventional tools.

For ultra-fine finishing cuts, roll
the: tool right or left until it lands
on the 45° bearing surface. Now
take a light pass with the tool st
level. You'll be amazed at the
clean cut and smooth finish,

Detail tool has two styles of tips,
full sharp (suppled as standard)
for creating precise vee (ings and
radius point for making small
beads and coves (optional),

'~

Woodpeckers, Inc. ® MADE IN USA  STRONGSVILLE, OHIO * 800.752.0725 * woodpeck.com

CARD #52 or go to PWFREEINFO.COM




Folding

Bookstand
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BY CHRISTOPHER SCHWARZ

It starts out the size of a
smartphone and opens
to make your reading
(or cooking) easier.

ow-to books, cookbooks and
H sheet music are inconvenient

touse while you're in the work-
shop, kitchen or concert hall. That’s
why bookstands (and music stands)
were invented.

These, however, can be bulky. And
so the mechanical minds of the 19th
century devised several clever ways
to fold up a bookstand so it can fit in
your pocket.

PHOTOS & ILLUSTRATION BY THE AUTHOR



Make a hole. Glue up the rails and stiles of the middle section to create a hole for the kickstand

and foot of the project.

Thisversionisbased on several Brit-
ishand Chinese versions I have studied
andisdesigned to berobustand easy to
make with standard workshop equip-
ment. It requires less than one board
foot of wood to build, so root through
your scrap pile and get started.

How It Works
The bookstand is basically a bunch
of sticks that have been glued or riv-
eted together. The middle section of
the bookstand is created by gluing up
three pieces of wood, which creates an
opening to hold the kickstand and the
foot of the piece — these bits of wood
make the bookstand adjustable.
Around the middlesectionare sticks

that are attached with copper rivets,
which work like hinges and allow the
whole thing to unfold. If you've never
used copperrivets,don’'t worry. Install-
ing them is as easy as drilling a hole
and hammering a nail.

Note: To make the nomenclature
easy for this project, I call horizontal
members “rails” and vertical members
“stiles” — just like in a door or a face
frame.

Begin with the Middle Section
The middle section of the bookstand is
whateverythingelseisattached to, so
it’s a good place to start. Cut the rails
and stiles of the middle section to size
according to the cuttinglist, then glue

Quick work. The two fences on this jig allow you to slide the center assembly left and right to
bore the holes and counterbores exactly 7/s" apart.

and clamp the parts together. After
the glue is dry, square the ends of the
assembly and make a jig to drill the
counterbores and holes for the rivets.

Note that each rivet requires a
counterbore for the head of the rivet
and a counterbore for the “burr” —the
washer-like part of the rivet. On the
middle assembly you need counterbo-
res on the front face of the top, and on
the backside of the bottom. It sounds
confusing, butyou'll figure it out when
you study the photos.

The holes for the rivets are /8" in
diameter. The counterbore is 38" in
diameter. I used a special boring bit
from Timberline (No. 630-100) that
bores the hole and counterbore in one
operation.

The jig is made from scraps and
allows you to bore all the holes and
counterbores in the middle section
with one set-up.

The two fences on the jig are 25/8"
apart. Thisallows the center assembly,
whichis 134" wide, to slide leftand right
so you can bore your holes exactly 78"
apart. Set the depth stop of your drill
press so the counterbore is /8" deep.
Drill all your holes.

Next you need to create hinges so
the kickstand and foot of the bookstand

can pivot out. The “hinge” is merely a
3/32" hole through the middle section
with anail pushed through toactas the
barrel. To do this, press the kickstand
and foot into the hole in the middle
section. They should fit snug inside.
Center themin the opening as best you

- PR s g ‘
Make a hinge. Drill a%/32" hole through the

middle assembly and kickstand. Then use a
nail as the barrel of the hinge.
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can. Then markalocation for the hinge
barrel. Itshould be *32" from the face of
the middle assembly and ina place that
allows the pieces inside to pivot. The
exactlocation isn’t critical otherwise.

Drill the hole for the kickstand, then
flip everything around and drill the
hole for the foot.

The last step on the middle assem-
bly is to cut a /8"-radius curve on the
bottom edge of the middle assembly.
Mark it with a compass and rasp or
sand it to shape.

Rails & Stiles
The rails and stiles that attach to the
center section are simple in compari-
son. The first thing to dois make adrill-
ingjig to hold the rails and stiles so you
can drill a hole and counterbore for a
rivetin the ends thatis centered on the
pieceandlocated 716" (on center) from
the end. And you need to sand a 716"
radius on the ends of some of the pieces.
There are three different kinds of

parts—toprails, bottomrails and stiles.
Here are the operations youneed to do
to each piece:

Sand the curve. Mark the 7/s"-radius curve on the end of the middle assembly and sand

it to shape.

Even simpler. The jig for drilling the holes and counterbores in the rails and stiles is similar to the
other jig, but the workpiece doesn’t slide.
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e Top rails: Bore a hole and coun-
terbore on one end. Flip the piece over
and turn it around. Bore a hole and
counterbore on the other end. Sand a
curve on both ends.

¢ Bottom rails. Bore a hole and coun-
terbore on one end. Sand a curve on
that end.

e Stiles. Bore ahole and counterbore
on one end. Sand a curve on that end.

The Ledge
One last little bit of work is to create
the bottom ledge, which is what your
books or sheet music will sit on. These
ledges are simply glued to the bottom
edge of the bottom rails.

Feel free to decorate the ledges as
you like. I planed a /8" bead on the
front edges.

Finish Before Assembly

It’s best to finish all the pieces before
riveting them together. Removeall the
machine marks. Clean up the edges.
Break any sharp corners with sand-
paper. You need to saw the kickstand
to final shape. Its exact shape isn'tim-
portant, but it does need to end in a
174" x 14" point.

Thenapplya finish to all your parts.
Iusedalinseed oiland beeswax finish
that is good for items that won’t see
hard use.

After the finish dries, it’s time to
put things together. The first step is
to connect the center assembly to the
kickstand and foot. Push nails through
the ¥32" holes you drilled earlier. Tap
the heads with a hammer to set them.
Snip the heads off and file what’s left
flush.

On Riveting

Rivetingis easy. My best advice hereis
to take it slow and don’t use too much
force; it’s easy to split the work. The
first step is to ream out all the holes
witha %4" drill bit. This reaming will
allow the shaft ofaNo. 12 copper rivet
to fit perfectly.

Press the shaft of the rivet through
the pieces you wish to join. Press the
“burr” onto the top of the shaft. It
should stop after /16" or so. You need
to “set” therivet by pressingit onto the



The right nail. This 6d nail is %/32" in diameter
and fits perfectly in the hole. A few hammer
taps sets the nail for good.

Safety ream. Opening up the hole by 64"
makes it less likely that your riveting will split
the work.

Cheap rivet setter. A /4" dowel with a hole in the end makes an excellent (if temporary)
rivet-setting tool.

:
4‘"

I'*

%
“

Swift snip. Nail snips make quick work of Careful pounding. Tap the rivet with care. Each hammer strike could send your nail set
soft copper rivets. skittering toward the finished wood (and disaster).
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shaft. You can buy a rivet-setting tool,
oryou can make one from a 1/4"-diam-
eter dowel.

Here’s how: Take a 3"-long section
of dowel and drill a%64"-diameter hole
into the end. Then place the dowel over
the shaft. Tap the dowel until the rivet
stops moving. Snip the excess of the
shaft as close as you can get. Then file
the top of the rivet flat. Then mushroom
—aka peen—the top of the shaft witha
nail set or other tool.

: : TR \ it The Final Bore

Bore with care. | used a %/s"-diameter Forstner for this job. Run the drill up to full speed before Withall the partsassembled, bore holes
plunging into the foot. A fast-turning bit ensures a clean entry hole. in the foot of the bookstand to receive
the kickstand. We saved this step for
the end to ensure that the holes were in
the right place for the final user.

. SUPPLIES. . Stand the bookstand on a flat sur-
Foldi ng Bookstand Tools Today face and adjust the kickstand until the
NO. ITEM DIMENSIONS (INCHES) toolstoday.com projectisatanideal angle for you. Mark

T w L 1 m Flat-bottom counterbore bit, the foovt where it meets the kickstand

Q2 Stiles Y The 7k No. 630-100, $23.31 and drill a shallow /8"-diameter hole
Q2 Rails g s 1 Hanson Rivet & Supply Co. at that location. Th? f09t of the ki_Ck—
Q1 Tongue 316 7ls 47l 800-777-4838, hansonrivet.com stand ShOU:Id droprightin. Ifyou 1¥ke,
S e s sY 121 Ib. #12 x %4 copper rivets, CBRI212, move the kickstand to anotherlocation,

$26.75 perhaps one ideal for a thicker book,

andrepeat the process. Then, dress the
D6 Rails &stiles Y10 7ls 7' rims of the holes with fine sandpaper
Q2 Ledges s 7' and apply a little finish.

This bookstand can be altered to
hold books (or digital tablets) of almost
any size. The only principle that has
to be obeyed is that the stiles cannot
be longer than the rails — otherwise it
| won’t fold up nicely. Obey that simple
$ @“\ @X@ @ rule and you'll be able to hold almost

any reading material withoutan assist

1) & fromyour hands. And that'sanidea that
will never go out of style. pwm
Christopher Schwarz is the editor at Lost Art Press and
1 47/g" 51/4n a furniture maker in Covington, Ky.
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For links to all online extras, go to:
' m popularwoodworking.com/June18

%“ BLOG: Read the author’s blog for a glimpse
5 3 into his workshop.

A WEBSITE: Learn to set rivets

g/ IN OURSTORE: Build a Campaign Chair proj-
ectand plans download.

FOLDING BOOKSTAND Our products are available online at:

m ShopWoodworking.com
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Connecl:lcut va_"e}, Bob Van Dyke — Director

Schoo of Woodworking

Featuring hands-on classes
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Steve Latta, Will Neptune,
Darrell Peart and more!
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Grain Raising

A better understanding of what causes grain raising will help you manage it.

rainraising, including its causes

and how to handle it, isnot well

understood by woodworkers.
This leads to instructions that result
in your sanding more than necessary
to remove it and often not making the
problem better. Understanding what’s
happening in the wood will help you
improve your work. First, some defi-
nitions.

To begin with, the very term “grain
raising” is a little misleading. When
we speak of grain in wood, we usually
mean the visible boundaries between
the tree rings. So, for example, with
plain-sawn oak the boundaries are wide
and clearly visible.

Tounderstand the grain raising that
creates fuzz on the wood you need to
take a different perspective of grain.
The grain that’sbeing referred to here is
the tiny cells or fibers that makeup the
wood. These cellsare way too small to
be visible except under magnification.
So to make this explanation clearer,
think of them as abundle of miniature
soda straws.

Like the soda straws, the cells in
wood are largely hollow and much
longer than they are thick. In wood
the cells are held together by a “glue”
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Magnified wood grain. When viewed through a microscope, the grain of wood becomes clearly

visible. Think of it as miniature soda straws.

called lignin, which also contains the
extractives that give wood its color.

When yousaw or plane the end grain
of wood, you have to use very sharp
blades or the sides of the cells tear and
collapse.

When you saw or plane the long
grain, a similar thing happens, just
much less so. Still, if your saw blade

Wetting wood. One way

to deal with raised grain is
to raise it before applying
the finish. Use a rag, sponge
or sprits bottle to wet the
wood, then let it dry.

orjointer or planer knives aren’t sharp,
they cause the cell walls to collapse or
the cells to press into layers of cells
underneath.

The same thing happens with dull
sandpaper. Sandpaper is expensive,
so it’s natural to use it for much lon-
ger than we should. The dull grains
of abrasive tear the walls of the cells
and press them into the cells beneath
rather than smoothly cutting them off.

When moisture is then introduced
in the form of humidity or, especially in
the form of liquid water, these pressed
and tornareas swell so the surface feels
like peach fuzz. This is what we refer
to as grain raising.

If you want to try an experiment,
run one piece of wood over a jointer
and hand plane another with a very
sharp plane iron. Don’t sand either.
Then dab some water on each and feel
them after the water has dried. There
should be much less grain raising on

CONTINUED ON PAGE 60
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Sanding raised grain. After the wetted
wood has dried, sand it just enough to
remove the raised grain, no more. Use a
fine grit sandpaper, for example, #320 grit
as I'm using here.

the hand-planed wood because the cell
walls have been cut clean.

Thin Finishes

Many yearsago I wassitting in the office
of a prominent woodworker who was
raving about the qualities of a popular
brand of oil finish. He was making the
point of how resistant this finish was
to moisture.

He had a couple of bookcases in
his office that he had finished several
years previously with this finish. So 1
walked over and ran my hand over the
surface. I expected it would feel rough
becauseIhad experienced thatathome
on wood that I had finished with the
same oil finish after several years. But
the surfaces were smooth like they had
just been sanded.

Itwasnotuntill gothome thatIreal-
ized the explanation. This friend lived
in the desert where there was almost
no humidity. Thereisalot of humidity

Sanding sealer powders. When
using a film-building finish such as
alkyd varnish or lacquer on large
or multiple objects, you can speed
your work by applying a first coat
of varnish or lacquer sanding sealer
and sanding it smooth. Then apply
several coats of the finish.
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Water damage. If you haven’t raised the grain
and sanded it smooth under an oil finish, a
puddle of water can get through the finish
and raise the grain, which will show up lighter
if the light reflection is right.

whereIlive (though notnearly as much
as near the Gulf Coast).

So the explanation was that an oil
finish, withno build, isn’t thick enough
to block humidity from getting to the
wood and causing the pressed and torn
cells to expand enough to be felt.

ThelessonIlearned from this expe-
rience was that the best practice when
using an oil (or for that matter, wax)
finish withno buildis to raise the grain
first by wetting the wood and sanding
itsmoothafterithas thoroughly dried.

How Much to Sand

Here’s the critical point. The cells or
fibers that get smashed and torn by
the pounding they get from a jointer
or planer or from dull sandpaper are
onlya few cells deep. If, in sanding the
raised grain smooth, you sand deeper
than this damage, especially if you're
using dull sandpaper, you will expose
fresh wood that will have almost the

same susceptibility to grain raise again.

So in removing raised grain from
wetted wood you need to use fresh
sandpaper of a fine enough gritso you
just make the wood feel smooth. Don’t
sand deeper than this. Appropriate
gritsare usually between 220 and 400.

If you are applying a film-building
finish such as shellac, lacquer, alkyd
or polyurethane varnish, or especially
a water-based finish, another way to
deal with raised grain is to “bury” it
with your first coat. Simply apply this
coat, then sand it smooth after it has
dried. Then continue with your ad-
ditional coats.

The same procedure works with a
water-based stain or water-soluble dye.
Apply the first coat of finish to bury
the raised grain, then sand this coat
smooth after it has dried.

If you are finishing with alkyd var-
nish or lacquer, especially on multiple
orlarge objects, youmay want to use a
varnish or lacquer sanding sealer for
the first coat. Sanding sealer powders
when you sand it in contrast to alkyd
varnish and lacquer, which gumup the
sandpaper, slow you down, and cause
you to use more sandpaper.

Polyurethane varnish and water-
based finish don’t gum up sandpaper
aslongasyoulet them thoroughly dry,
so there’s no need for a sanding sealer.
In fact, it's not wise to use a sanding
sealer with these finishes because it
weakens the bond to the wood.

Bob Flexner is the author of “Understanding
Wood Finishing,” “Flexner on Finishing,”
and “Wood Finishing 101.”

ONLINE EXTRAS

For links to all online extras, go to:
® popularwoodworking.com/jun13

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

INOURSTORE: “Flexner on Finishing” —

12 years of columns illustrated with beauti-
ful full-color images and updated, and
“Wood Finishing 101.”

Our products are available online at:
m ShopWoodworking.com
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DIVERSIFY YOUR PORTFOLIO WITH PRECIOUS METALS TODAY

I U .S MONEY RESERVE

AMERICAN EAGLE COINS

1/10-Ounce

Issued $5 Gold
American Eagles

BUY U.S. GOLD AT-COST!

Starting today, U.S. Money Reserve is offering
U.S. government-issued gold coins at cost for
only $136 each—one of the best gold deals you’ll
find anywhere. The gold market is currently
at a level that presents a fantastic buying
opportunity for these coins produced at the
United States Mint. They can be yours at the
special price of $136 per coin with no markup
while supplies last or for up to 30 days. Stock up
on gold for your portfolio today. This inventory
is only available at this price for a limited time.

1 — Gov't-Issued Gold Coin $136.00
5 — Gov't-Issued Gold Coins  $680.00
10 - Gov't-Issued Gold Coins = $1,360.00

U.S.MONEY

R ESERVE
One of the nation’s largest distributors of U.S. Gold & Silver.

U.S. Government- U.S. Government-

=S|LVER

AMERICAN EAGLE COINS

1-Ounce

Issued $1 Silver

American Eagles

BUY U.S. SILVER AT-COST!

Our price is simply better. Get your silver
today from U.S. Money Reserve where you
can buy at cost with no markup. You can add
up to 20 ounces of pure silver to your precious
metals portfolio for just $19.75 per coin. Like
the gold market, silver is currently at its most
attractive price level in years. Stock up on
silver coins now. Opportunities like this don’t
last long. Call today to secure your order of
U.S. government-issued silver coins at this
special, limited-time price before it’s too late.

5 — Gov't-Issued Silver Coins $98.75
10 — Gov't-Issued Silver Coins ERIEFAN)
20 — Gov't-Issued Silver Coins FEEEEX)

Call Toll-Free Today:

1—833—387—7623

MASTERCARD « VISA « AMEX « DISCOVER « CHECK « BANK WIRE

©2018 U.S. Money Reserve. The markets for coins are unregulated. Prices can rise or fall and carry some risks. The company is not affiliated with the U.S. Government and the U.S. Mint. Past

performance of the coin or the market cannot predict future performance. Prices may be more or less based on current market conditions. Special offer is strictly limited to only one lifetime purchase

of 10 below- or at-cost gold coins and 20 below- or at-cost silver coins (regardless of price paid) per household, plus shipping and insurance ($15-$35). Price not valid for precious metals dealers.
All calls recorded for quality assurance. Coins enlarged to show detail. Offer void where prohibited. Offer valid for up to 30 days or while supplies last. Coin dates our choice.



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, 1 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 I 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 I finally tried
BetterWOMAN, 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. ‘S_rf‘/\/l,lj
Limited

Time
Offer

Call Now & Ask How To Get A

FREE BONUS BOTTLE
caLL ToLL-FREE 1-888-891-2644

or order online: www.BetterWOMANnNnow.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.
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Cut through the lines
and head to the Worldest
Largest Knife Show

BLADE Show is featuring over 900 exhibitors
this year for the largest BLADE Show to date.
Maximize your time on the Show Floor by
buying your tickets online. Plus, don’t forget
to get your BLADE University tickets and learn
from knife legends.

With over 450 booths, 700 tables and 40 display booths
you don't want to miss this year's show.

BUY YOUR TICKETS TODAY at BLADEShow.com




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 you've 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 Kkidney 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.



END GRAIN BY JESS HIRSCH

Learning Happens Through Doing

At Women'’s Woodshop, no one has to prove themselves to be a maker.

cause of the material itself; wood’s

movement with the seasons, itsre-
actions to metals and oxidation and a
grain that holds a history of seasonal
storms, heavy branches and fungi. I
work primarily with green wood. Ilove
to relinquish control to the material,
allowing my bowls to dry in oblong
shapes and warp with knots.

I have been working with wood
for the past 13 years, some in the craft
world, some in the sculpture world. Asa
woman in the field, Thave experienced
some setbacks based on my gender:
men taking tools from my hands during
class or making cuts for me, experi-
encing sexism at the lumberyard and
hardware store and having to prove
my ability in order to gain trust. Some
assume that, because I am a woman, I
don’t know what I am doing.

Woodworking is a tough field to get
into. It’s highly technical, dangerous
and expensive. And then you add a
gender dynamic on top of it, and it’s
no wonder why women haven’t felt
welcomed in the past. But, the field is
rapidly changing as more women and
nonbinary makers embrace woodwork-
ing and more men are asking how to
help them.

I had been brainstorming Women’s
Woodshop for the past five years, and
2017 felt like the right time to launch
it. The shop was founded on creating
asupportive community and produc-
ing positive experiences for people of
all genders. I believe woodworking is
extraordinarily empowering. I want
to share information and give access
to women and nonbinary makers that
haven’t felt comfortable with learning
woodworking in the past.

My woodshopisa tiny 600-square-
foot storefront in south Minneapolis.

Ifell in love with woodworking be-
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We've hosted more than 300 women,
transand male bodied studentsinless
than a year for classes such as birch
bark weaving, power tools 101, bowl
turning and joinery 101. Daily, I receive
emails from women and trans folks
asking for more woodworking classes,
opportunities to teach or for advice
on how to starta WTF (women trans
femme) space in their own communi-
ties. Women’s Woodshop has become
a beacon for women and non-binary
makers to connect with one another.
They are not anomalies, but actually
a part of a greater movement. Spaces
like mine are popping up everywhere,
including A Workshop of Our Ownin
Baltimore, Lower 48in Oakland, Calif.,
and She Skills in Australia.

How can we make this shift grace-
fullyinto equal treatmentin the wood-
shop? I think of a beautiful quote by
Sarah Marriage: “It's not about the ab-
sence of men, it's about the presence of
women.” The goalisn't to drive men out
of the shop, but to work alongside one
anotherinaway that feels comfortable
for everyone. Women’s Woodshop is

built upon an ethos of non-competition
and inclusivity. No one has to prove
themselvesin order to be amaker. You
can comeinto theshopasanexpertora
beginner and your skills are not deter-
mined by your gender. For the men out
there, wanting to encourage the women
woodworkersin their lives, remember
this: Learning happens through doing.
Letyour daughters, sistersand mothers
use the table saw. If you are taking a
classalongside awoman, don’t question
her ability. Women know how to ask
when they need help. She may have a
decade of experience under her belt.

The future of woodworking is ex-
citing. It’s also a space where we can
see gender equality rapidly grow. Iam
grateful to all my male counterparts
for supporting the endeavor rather
than feeling excluded (I do offer co-
ed classes), and even more grateful to
the women and non-binary students
that are showing up in droves with a
powerful enthusiasm. pwm

Jess Hirsch is an artist, teacher and owner of Women’s
Woodshop. Learn more at womenswoodshop.com.
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WIRDCRAFT

NOT YOUR AVERAGE CHISEL

WoodRiver® Bevel Edge Socket Chisels
are inspired by the designs of the past using
modern materials and processes. Designed
with balance in mind and optimized for years
of detailed woodworking, these chisels will

become a favorite in your shop.

WOODCRAFT HELPING YOU MAKE WOOD WORK®

For A Free Catalog Or To Find Your Local Woodcraft Store, Visit woodcraft.com Or Call 800-225-1153. 18Pwo6P
For Information On Woodcraft Retail Franchise Opportunities, Visit www.woodcraftfranchise.com Follow Us: f ¥ @ @

CARD #49 or go to PWFREEINFO.COM



THINK YOU KNOW ABOUT SCREW POCKET JOINERY?

Introducing the new Castle 100. It's not a jig, it’s a power tool.

12.5”

L 6.5" | wt. 8lbs.

The routed pocket leaves a clean slot without tear out
typical of drilled pockets.

The 6° pilot hole is drilled from the edge of the material
creating a communicating hole from the edge clear
through to the pocket and its low angle reduces shifting
forces during assembly.

Drilling the pilot hole from the edge inward toward the
pocket eliminates the chances of excess material being
trapped between your joint.

For over 30 years professional woodworkers have
counted on Castle screw pocket cutters to provide
superior results. Now you can too.

Whether you're a novice, a pocket pro, or somewhere in
between the new Castle 100 is the perfect screw pocket cutter
for furniture and casework assembly, as well as wall-panel
applications.

Find out what woodworking pros already know, Castle makes
screw pocket joinery faster and easier with better results. Call
today or visit us online to get yours. Available for $475.00 at
www.castleusa.com use coupon code POPWOOD and 20% as a
special offer for Popular Woodworking readers only.

CASTLE POCKET METHOD
Low &' Screw Angie

==

DRILL TUB BORING METHOD 1.800.282.8338

Staop screw anghe contritutes 10 0T SNNG 83 BCTIW 1 Lghtened
— www.castleusa.com

CARD #55 or go to PWFREEINFO.COM



