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30™ ANNIVERSARY SPECIAL EDITION

14" DELUXE BANDSAW
e Motor: 1 HP, 110V/220V,
single-phase, TEFC
* Precision-ground cast
iron table size: 14" sq.

@

* Table tilt: 45° R, 10° L
* Cutting capacity/throat: 134" C irrass >
e Max. cutting height: 6"
* Blade size: 92/4-93":" L (/4'-%" W)
* Blade speeds: 1800 & 3100 FPM !ADE I“ TAIWA“
* Approx. shipping weight: 247 Ibs.
GO555LANV $545% $79 h
00 £
SALE 552590 e
ULTIMATE 14" BANDSAW
* Motor: 1 HP, 110V/220V,
single-phase, TEFC ﬂni IN TAIWAN

Precision-ground cast

iron table size: 14" sq. BT T

i e Table tilt: 45°R, 15° L
[ J— « Cutting capacity/throat: 13)%" ( 4
3 ‘;\ e Max. cutting height: 6" & SPUS
‘ * Blade size: 92/4'-93%" L (%"-%" W) 252023
Y - * Blade speeds: 1500 & 3200 FPM
i * Approx. shipping weight: 196 Ibs.
L ©  G0555P oNLY 354520
19" HEAVY-DUTY BANDSAWS

Motor: 3 HP, 220V,
single-phase, TEFC
Precision-ground cast
iron table size: 26%" x 19"

EXTREME

SERIES

.

DELUXE RESAW FENCE
INCLUDED

e Table tilt: 45°R, 5° L

» Cutting capacity/throat: 184" MADE IN TAIWAN

* Max. cutting height: 12" gy

.* Blade size: 143" L (%"—1%" W) spo

* Blade speeds: 1700 & 3500 FPM

* Approx. shipping weight: 460 Ibs. © ps202”°

GO0514X

s1495% saLe °14502°

ALs0 AVAILABLE GO514XF w/ FoOT BRAKE 599 )

onLy $1425%0 i |

10" HYBRID TABLE SAW
BEAUTIFUL
WITE COLOR!

Motor: 2 HP, 110V/220V, single-phase
Precision ground castiron table

1 with wings measures: 27" x 40"
Arbor: %s"* Arbor speed: 3850 RPM
Capacity: 35" @ 90°, 2%/1s" @ 45°

Rip capacity: 30" R, 12" L

Quick change riving knife

Castiron trunnions

Approx. shipping weight: 404 Ibs.

INCLUDES BOTH REGULAR
& DADO BLADE INSERTS

GO715P oNLY 795°°

w 0P g

MENTION THIS CODE
WHEN PLACING YOUR ORDER

s99 5\

tivi

VIEW VIDEOS AT
grizzly.com

4

1-800-523-4777

3 GREAT SHOWROOMS!
BELLINGHAM, WA - MUNCY, PA - SPRINGFIELD, MO

30™ ANNIVERSARY SPECIAL

EDITION 17" BANDSAW
e Motor: 2 HP, 110V/220V, single-phase, TEFC

* Precision-ground cast
MADE IN TAIWAN

iron table size: 17" sq.

* Table tilt: 45° R, 10° L

* Cutting capacity/throat: 16%4"

* Max. cutting height: 12/4" EXI;\IR(l:JII.)UEIID)Ei FUEI\I;ILIJKI(EJM
"« Blade size: 131%" L (%~1"W)

« Blade speeds: 1700 & 3500 FPM B e s

* Quick release blade tension lever

* Approx. shipping weight: 342 Ibs.

GO513ANV $895% 5
99 r\

SALE 82520 =

17" 2 HP HEAVY-DUTY BANDSAW

sl.ipping

= ‘
4 iy * Motor: 2 HP, 110V/220V, single-
— ‘L phase, TEFC
3 « Precision-ground cast INCLUDES DELUXE EXTRUDED
< iron table size: 17" sq. ALUMINUM FENCE, MITER GAUGE &
o * Table tilt: 45° R, 10° L *" BLADE
_l ;  Cutting capacity/throat: 16%"
1 \_$f‘  Max. cutting height: 12/4"
T —  Blade size: 131%" L (46—1"W)
 Blade speeds: 1700 & 3500 FPM
* Quick release blade MBE IN TAIWAN
B 0 tension lever ('Bar, T s
* Approx. shipping weight: WL
- 346 Ibs.

G0513P oNLY 89520 =
10" LEFT-TILTING CONTRACTOR-STYLE TABLE SAW

with Riving Knife
Motor: 1% HP, 110V/220V, single-phase MADE IN TAIWAN

Precision-ground cast iron table with wings
Table size: 254" x 40" * Arbor: %"
Arbor speed: 4000 RPM

* Capacity: 3%" @ 90°, 24" @ 45°
* Rip capacity: 30"R, 12" L

* Approx. shipping FREE 10"
weight: CARBIDE-
208 lbs. TIPPED BLADE (S P:®
C 8]

S
175370

599 r\J

G0732 $795% saLE 65020
10" LEFT-TILTING TABLE SAWS
with Riving Knife & Cast Iron Router Table

Motor: 3 HP or 5 HP, 240V, single-phase
Precision-ground cast iron table
size with wings: 27" x 48"

* Arbor: %"
« Cutting capacity: 25%"R, 8' L
e Max. depth of cut: 3' @ 90°, 2%" @ 45°
 Approx. shipping weight:

550 Ibs.

MADE IN TAIWAN (sp@

G1023RLW 3 up 17735
onry 13602
G1023RLWX 5 e $1501 | Awarde
onLy $1395% = imm)

TECHNICAL SERVICE:
570-546-9663
FAX: 800-438-5901
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Max. depth of cut: 3%

Max. rip capacity: 50"
Max. dado width: %"

Approx. shipping weight: 557 Ibs.

¥l o691 onLY $159520
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PURVEYORS OF FINE MACHINERY®, SINCE 1983!

* OVER A MILLION SQUARE FEET PACKED TO THE RAFTERS WITH MACHINERY & TOOLS

* 2 OVERSEAS QUALITY CONTROL OFFICES STAFFED WITH QUALIFIED GRIZZLY ENGINEERS

¢ HUGE PARTS FACILITY WITH OVER 1 MILLION PARTS IN STOCK AT ALL TIMES

¢ TRAINED SERVICE TECHNICIANS AT ALL 3 LOCATIONS  MOST ORDERS SHIP THE SAME DAY

@ 90°, 2%s" @ 45° Cutterhead dia.: 3"

R, 12'L

21,400 (G0656PX)

MOTOR!

@

C us
232857 4 KNIFE CUTTERHEAD

SPIRAL CUTTERHEAD

1500

12" JOINTER/PLANER COMBINATION MACHINES

z

Cutterhead speed: 5000 RPM
Cuts per minute: 20,000 (G0656P),

| W
G0656P ONLY 82520
! G0656PX oNLY 125020 —.

e S DR g —

§ Forch bt

b
s i L

FREE 2014
CATALOG

760 PAGES OF

HIGH

QUALITY MACHINES & TOOLS
AT INCREDIBLE PRICES

8" JOINTERS

10" CABINET TABLE SAW S——
d with Riving Knife & Extension Rails Rle\“li:‘:ldss& « Motor: 3 HP, 220V, single-phase, TEFC
| * Motor: 3 HP, 220V, single-phase 2005 . Precisilon-ground castiron
* Precision-ground cast iron table EoREN 0" table size: 9" x 72"
 Table size with extension: 27" x 74%" CARBIDE- Max. depth of cut: /4"
o Arbor: %" * Arbor speed: 4300 RPM TIPPED BLADE Max. rabbeting depth: 2"

Approx. shipping weight: 500 Ibs. {

— ————

)

FREE SAFETY
PUSH
BLOCKS

o

CHOOSE EITHER
4 HSS KNIVES
OR SPIRAL
CUTTERHEAD

MODEL

BUILT-IN
MOBILE BASE

NEW END-MOUNTED =g

15" PLANERS

Motor: 5 HP, 220V, single-phase FENCE Dhy o * Motor: 3 HP, 220V, single-
Jointer table size: 14" x 59" oS ar phase CHOOSE EITHER 3
Cutterhead dia.: 3%" Rﬁﬁ;‘;l;s& I * Precision-ground castiron KNIFE OR SPIRAL
Cutterhead speed: 5034 RPM - — g table size: 15" x 20" CUTTERHEAD
Max. jointer depth of cut: /4" ! 4_ . * Min. stock thickness: %" MODEL
Max. width of cut: 12" MADE IN TAIWAN o Min. stock length: 8' ™ W
Planer feed rate: 22 FPM o Max. cutting depth: /&' & w20 1 0
Max. planer depth of cut: /4" CARBIDE * Feed rate: 16 & 30 FPM
Max. planer cutting height: 8" |NSERT SPIRAL e Cutterhead speed:
Planer table size: 124" x 23%"  CUTTERHEAD! 4800 RPM
Approx. shipping weight: 704 Ibs. . ﬁ)pprox. shipping weight: 660 Mc?éﬂ'fl'é'iss
WITH SPIRAL CUTTERHEAD S.
G0634XP oNLY ‘235020 ey
ALSO AVAILABLE IN GRIZZLY GREEN

G0633 JOINTER/PLANER WITH HSS KNIVES oNLY $ 20502 $150 1\
G0634Z w/spiraL cuTTERREAD ONLY *2595%° = e )

G0454 oNLY 169520

WITH SPIRAL CUTTERHEAD 5179 al

GO454Z ONLY *2575% = =) wis12 $165602 saLe *1525°°

CYCLONE DUST COLLECTOR ™

* Motor: 1% HP, 110V/220V, single-phase, k2.8 2 I * Motor: 2HP, 240V, single-phase, 3450 RPM
TEFC, 3450 RPM g * Motor amp draw: 9 Amps

WITH SPIRAL CUTTERHEAD

G0453P onLy 112590
G0453PX onLY $17502°

VARIABLE SPEED PLANER/
MOULDER

20" PLANER
Motor: 5 HP, 240V, single-phase
Maximum cutting width: 20"
Maximum cutting height: 8" * Motor: 2 HP, 240V, single-phase, 12 Amps
Minimum stock thickness: ¥%s" * Precision-ground cast iron table and wings
Minimum stock length: 8" - . maximum Clutti_ng vr\]li(m;]::;l/"
Maximum cutting depth: " & aximumiplaningihelgiey/.2
Feed rate: 16 FPM and 20 FPM P?;%T,?QEOR * Maximum planing depth: %
Cutterhead diameter: 3%" THE BEST 20" * Maximum moulding depth: %'
Cutterhead speed: 4800 RPM  PLANER VALUE * Feed rate: Variable * Cutterhead type: Square
Feed rolls: solid serrated steel IN THE WORLD! * Knife size: 74" x 1%4" x /4" HSS
Table size: 20" x 25%" (20" x 55%" with extension) * Cutterhead speed: 7000 RPM ¢ 4" dust port
Overall dimensions: 55'4'L x 395"W x 457%"H v I ste (
Approximate shipping weight: 920 Ibs. * Approx. shipping weight: 324 Ibs.

'MADE IN TAIWAN

990

@

C us
177335

Rubberized steel feed rollers * Powder-coated paint

Air suction capacity: 775 CFM MADE IN TAIWAN L3

Static pressure at rated CFM: 1.80" . .

« Static pressure: 11"

« Air suction capacity: 1550 CFM

* Intake port: 6" with included koni® * 6" inlet has removable "Y" fitting with two 4" openings 3
5" optional port * Impeller: 12%" balanced cast aluminum
* Impeller: 13%" BEAUTIFUL * Bag capacity: 5.7 cubic feet Roviews & <SPO
* Height: 65%%" - WHITE « Standard bag filtration: 2.5 micron Awards / N
e Built-inremote | b COLOR! * Portable base size: 21%4" x 334" i
control switch m * Bag size (dia. x depth): 194" x 33"
FULLY MOBILE
* Approx. shipping WITH BUILT-IN * Powder coated paint MDE IN TAIWAN
weight: 210 Ibs. el CASTERS ¢ Height with bags inflated: 78" W1049 2 STAGE
PLEATED FILTER IS * Approx. shipping weight: 122 Ibs. CYCLONE SEPARATOR
Frelgiadil }‘ MADE IN ISO FREE WITH PURCHASE
379 ) s sirae St 9001 FACTORYI $79 1\
N
G0703P onLY 8252 ¢ ¥ ™ 102922P oNLY *335% = )

Fﬂ ly.com

OVER 15,000 PRODUCTS ONLINEI

B CARD#57orgo'to PWFREEINFO.COM

® FOLLOW Us:

;-_--Li A E A NN

2 HP DUST COLLECTOR _

Srizziy

PayPal

HBillVeLater

= e
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Legacy Woodworking Machinery's
Lifatima CNC Training Prograns

Are you interested in CNC woodworking but don’t
know where to start? We can help. The carved, lidded
box you see here was built entirely with CNC wood-
working techniques that you could be using in your
workshop or business. The spalted Myrtle box with a
Walnut inlay and the Walnut lid are both threaded.
The Lidded Box is the second in a series of monthly
woodworking projects that you can build with the

CNC experts at Legacy Woodworking.

Membership in our LIFETIME
CNC TRAINING PROGRAM is only
$200 a year, or $24 a month, includes
complete drawings, CAD/CDAM files, and
weekly coaching / Q&A sessions.
Don’t miss a single project.

B Join the L
PROGRAM and learn to create 3D
carvings, inlay, joinery, and more

M Participate as long as you like, cancel
anytime with just a phone call or email

B Legacy CNC owners receive weekly
coaching & Q&A sessions FREE for life

B Request compete details by email at:
cnctrainingforlife@legacywoodworking.
com

Legacy Woodworking Machinery B www.legacycncwoodworking.com m (800) 279-4570

CARD #98 or go to PWFREEINFO.COM


http://www.legacycncwoodworking.com/

26 Connecticut
Lowboy

The simple interior makes this a perfect period

project for beginners — but the seasoned

woodworker finds a challenge in the details.
BY GLEN D. HUEY

ONLINE » Period
Hardware

Discover the vast differences (and advances)
in hardware found on early period furniture.
popularwoodworking.com/feb14

34 Perfect

Shoulders

A search for a better tenon-cutting technique

resurrects an obscure and once-forgotten
handsaw from French history.
BY JEFF MILLER

ONLINE » 988 Chair

Akin to a bed of nails, imagine what it’s like to
relax in Jeff Miller’s screw-sheathed chair.
popularwoodworking.com/feb14

FEATURES

38 Roy Underhill’s
Nail Cabinet

Reproduce this chest of 21 drawers often
spied on “The Woodwright’s Shop” —
traditional storage for nails and screws.

BY CHRISTOPHER SCHWARZ

ONLINE » Nailsin
Woodworking

Afew indispensable tips make age-old

fasteners invaluable for simple, strong joinery.

popularwoodworking.com/feb14

44 4Ways to

Make a Mortise

Learn the method that best fits your tools and

abilities —but what’s key is to know the rules
governing this essential frame joint.
BY ROBERT W. LANG

ONLINE » Terrific Tenons

The best mortises need properly fitted mates;
learn three techniques to make tight tenons.
popularwoodworking.com/feb14

TENON-CUTTING PHOTO BY JEFF MILLER; NAIL CABINET PHOTO BY CHRISTOPHER SCHWARZ;
MERCER MUSEUM PHOTO COURTESY OF THE MERCER MUSEUM; ROUTER PLANE PHOTO BY AL PARRISH

s EE BRSNS A

49 The Mercer
Museum

Learn how a passion for history and 6,500

tons of concrete builta 1913 museum to

house 30,000 artifacts collected by one man.
BY CHUCK BENDER

ONLINE » Housekeeper’s
Dream

Learn how Laura Swain came to reside at
Fonthill, Henry Mercer’s castle-like home.
popularwoodworking.com/feb14

53 Mighty

Router Planes

Discover why this precision tool — with an

odd-shaped blade —belongs in every toolbox;
in fact, you may want to own two.
BY MEGAN FITZPATRICK

ONLINE » Sharpen Router
Plane Blades

This free video shows a time-tested technique
to sharpen a router plane’s L-shaped blade.
popularwoodworking.com/feb14

popularwoodworking.com m 3


http://www.popularwoodworking.com/articleindex/connecticut-lowboy
http://www.popularwoodworking.com/articleindex/perfect-shoulders
http://www.popularwoodworking.com/articleindex/roy-underhills-nail-cabinet
http://www.popularwoodworking.com/articleindex/4-ways-make-mortise
http://www.popularwoodworking.com/articleindex/mercer-museum
http://www.popularwoodworking.com/articleindex/mighty-router-planes
http://www.popularwoodworking.com/articleindex/mighty-router-planes

12

Online
Entertainment

OUTONALIMB
BY MEGAN FITZPATRICK

The Science
Behind a
Spring Joint
LETTERS

FROM OUR READERS

Use Shrink
Wrap asa
Clamp for
Veneer

TRICKS OFTHETRADE
FROM OUR READERS

REGULARS

14 Laguna’s

14-Twe|ve
Band Saw

TOOLTEST
BY THE EDITORS

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

18 Makethe
Most of
Figured Maple

DESIGN MATTERS
BY GEORGE R. WALKER

22 Small-shop

Efficiencies

14,

58 Tamingthe
Table Saw

WOODWORKING ESSENTIALS
BY ROBERT W. LANG

62

Acetonein the
Woodshop

FLEXNER ON FINISHING
BY BOB FLEXNER

64

The Downside if
Upis Sideways
END GRAIN

BY DAVID MATHIAS

vIDEO » More Tricks

Read and watch some of our favorite tricks. ARTS & MYSTERIES

BY BOB ROZAIESKI

POPULAR
popularwoodworking.com/tricks = W.OOD U ; O k]ng
! MAGAZINE

Number 209, February 2014. Popular Woodworking Magazine (ISSN 0884-8823,USPS
752-250) is published 7 times a year, February, April, June, August, October, November
and December, which may include an occasional special, combined or expanded issue
that may count as two issues, by F-+W Media, Inc. Editorial and advertising offices are
located at 8469 Blue Ash Road, Suite #100, Cincinnati, OH 45236. Unsolicited manu-
scripts, photographs and artwork should include ample postage on a self-addressed,
stamped envelope (SASE); otherwise they will notbe returned. Subscription rates: Ayear's
subscription (7 issues) is $24.95; outside of the U.S. add $7/year = Canada Publications
Mail Agreement No. 40025316. Canadian return address: 2835 Kew Drive, Windsor, ON
N8T 3B7=Copyright 2014 by Popular Per paidat
Cincinnati, Ohio, and additional mailing offices. Postmaster: Send all address changes to
Popular Woodworking Magazine, P.0. Box 420235, Palm Coast, FL 32142-0235 Canada
GSTReg. #R132594716=Produced and printedin the U.S.A.

BAND SAW & TABLE SAW PHOTOS BY AL PARRISH;

4 m POPULAR WOODWORKING MAGAZINE February 2014 FIGURED MAPLE PHOTO BY GEORGE R. WALKER; TABLE PHOTO BY DAVID MATHIAS
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_. _ Introducing The WoodRiver®
#4Y> and #5'2 Bench Planes

Lever-cap Locking Cam

A-2 Steel Blade

Lateral Blade
Adjustment Lever

Bubinga Knob

Bubinga Handle
Heavy, Stress-
Relieved Ductile

Depth Adjustment Iron Casting
Soles And Sides
Fully Machined Machined Flat
Adjustable Frogs And Square

The WoodRiver® V3 line of hand planes is based on the reliable Stanley Bedrock design featuring heavy,

stress-relieved ductile iron castings, fully machined adjustable frogs and A-2 steel blades. These bench planes
feature an evolving design that incorporates input from users, experts and the manufacturer to ensure that the
planes perform as precisely and efficiently as possible.

158001 #5%2 Bench Hand Plane, V3 158002
#4%2 Bench Hand Plane, V3 The WoodRiver® V3 #5% Bench Hand Plane is 274" long, 14'%s" wide,
The WoodRiver® V3 #4Y2 Bench Hand Plane is 274" long, 10%" wide, has a 2%" blade, and weighs slightly over 7 Ibs. The #5% is generally
has a 2%" blade, and weighs just over 6 Ibs. Commonly referred to thought of as an all-purpose plane capable of performing the smoothing
as a smoothing plane, the #4%2 offers the user more heft, size and tasks of the smaller planes and the jointing tasks of the larger planes.
a larger tote than a traditional #4. Features include soles and sides Features include soles and sides machined flat and square and

machined flat and square and minimal tune-up required before use. minimal tune-up required before use.

W@DCRAFT HELPING YOU MAKE WD.\I;IOI';!K@

For A Free Catalog Or To Find Your Local Woodcraft Store, Visit woodcraft.com Or Call 800-225-1153.
For Information On Woodcraft Retail Franchise Opportunities, Visit www.woodcraftfranchise.com
14PWO1P

CARD #49 or go to PWFREEINFO.COM
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OUT ON A I_IMB BY MEGAN FITZPATRICK, EDITOR

Online Entertainment

mong the sessions at Woodwork-

ing in America 2013 was an

Online Woodworking Round-

table, to which we invited representa-

tives of several woodworking message

boards, writers of a couple of well-

trafficked blogs, instructors at online

woodworking schools and members
of online woodworking groups.

T had noideawhat to expect. While
Ispenda fair piece of time online every
day (and from my daily read of various
woodworking message boards, it’s clear
alotof other folks do, too),
I didn’t know how that
might translate to non-
virtual interaction.

Would the round-
table participants just
be chatting amongst
themselves in an
otherwise empty
room? Would five
peopleshow up just to heckle? 25? 50?
Soitwasawelcome surprise that more
than 100 people graced the room to lis-
ten, ask questions, comment on how the
various boards and blogs always have
an answer when it’s needed and, most
touching, tell the panelists how much
help and inspiration they’ve been.

Itgotme thinking aboutwhatIvalue
invirtual woodworking —after all, the
leisure time I choose to spend online
could be time spentin the shop. I check
the three most-trafficked woodworking
message boards every day at work to
make sureany questionsand comments
about the magazine are addressed —but
ILalsospendatleastafew evening hours
a week reading through discussions
that catch my interest. (They’re almost
always on the hand tool forums, simply
because the minutiae of spokeshaves,
handsaws, etc. interests me beyond
what I need to know to build some-
thing. The finer points of ATB table saw
blades and band saw drift donot—1Ijust
want my machines to work).

6 m POPULAR WOODWORKING MAGAZINE  February 2014

Thathand-tool interestalso informs
the blogs I choose to read — the ones
I habitually visit are, however, but a
small percentage of what’s available
in cyberspace.

With such awealth of instant infor-
mation available, how do I choose the
blogs on which to spend a few hours of
leisure (a question that came up during
the panel discussion)? Unless I'm in
search of an answer to a specific ques-
tion, for me it boils down to entertain-
ment, veracity and compelling prose.

It'sno different than how
I choose the authors for
whose new books I clamor
(JulianBarnes, Bill Bryson,

Kathy Reichs, JohnIrving,
Hilary Mantel, Scott
Turow...to name

justafew). And for

me, good writing

trumps all. Write it
well—orsimplyinan manner thatinter-
ests me —and get your facts right, and
I needn’t care (much) about the topic
to keep returning (though admittedly
I'm less likely to discover itin the first
place). Your reasons for reading may
well be different.

Now, at the very large risk of of-
fending those who haven’t made my
must-check-daily woodworking blog
list, here it is:

m blog.lostartpress.com

m pegsandtails.wordpress.com

m pfollansbee wordpress.com

m cornishworkshop.blogspot.com

My must-check-weekly listisa great
deal longer — it can be found on the
“blog network” on our web site, under
the “blog” drop-down menu. I'm doing
my best to keep thatlist updated and to
keep up with my reading —but there is
not world enough or time. pwm
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I_ETTERS FROM OUR READERS

The Science Behind
A Spring Joint

MacDonald’s toolbox article in

the December 2012 issue (#201).
He suggests usingaspringjoint when
gluing panels. It appears to me that
working this way has the potential
for joint failure. Is this technique
regularly practiced when joining
boards?

Ihave a question about Thomas

Ed Burns
Mount Holly, North Carolina

Ed,

A springjoint is a common woodwork-
ing technique. It’s been around for quite
some time. The idea — because of the
way wood expands and contracts —is

Life’s Better With a Mate

Lenjoyed Bill Anderson’s panel-raising
planearticle in the November 2013 is-
sue (#207). Several years ago at a flea
market, I purchased an unmarked
plane when I recognized it was for
creating raised panels. I found little
additional information, and because all
of my attempts to use it were frustrated
by the clumsiness of repositioning the
panels as I worked, and when dealing
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to leave asmall gap (a few thousandths
of aninch atmost) at the middle of the
edge joint.

Wood loses moisture through the
ends of the fibers more so than through
the sides. Asit loses moisture the fibers
contract, so the ends of the board con-
tract more quickly and to a greater
degree than the center of the board. In
a spring joint, as you clamp the joint
closed, you are slightly compressing
the fibers at the ends of the board. As
the ends of the board lose moisture and
begin to shrink, the pressure begins to
equalize without opening the glue joint.

Anadditional advantage to a spring
jointis that you can use fewer clamps.
Because of the physical make-up of the
joint, the ends require less clamp-

ing pressure as you close the gap
at the middle.

One word of caution:
If you spring a joint
with too much gap
you do run the
risk of joint fail-
ure—keep the gap
to about the thick-
ness of a smooth-
plane shaving.
Chuck Bender,
senior editor

with opposing grain directions, I pre-
sumed that the plane was half of a set of
two—one right-hand and one left-hand.
Thatbeing said, I decided to dupli-
cate my antique plane for the opposite
side. After reading the article, I doubt
that the original plane ever had amate.
It does now. I find the pair to be more
useful.
Steve O’Brien
East Windsor, Connecticut

Stain Substitution
I'm building the “Simple Barrister
Bookcases” from the April 2007 issue
(#161). I cannot find the Olympic oil-
based stain that was used in the article.
Where did you find it?

My local home center tells me that
Olympic does not make an interior stain
anymore. Can I use another brand?

Ralph Wernimont
Andover, Minnesota
Ralph,
At the time, we could get Olympic stains
atany home center. Today, it appears this
stainisn’t available in Canada, but can be
foundin some stores in the United States.
Iwould suggest a search of the company’s
web site (olympic.com/stains) if you're set
on using the Olympic stain we did.

Onthe other hand, any oil-based stain
will work the same way. Simply find the
color you like and make it happen. I
would, however, make a sample board
before jumping right to the bookcases.

Glen D. Huey, managing editor

Polyurethane Glue, Moisture
& Bent Laminations

L have a quick question about the bent
lamination shelf (October 2005, issue
#150). In the article, Robert W. Lang
used a polyurethane glue to make the
bentlaminations for the shelf supports.
Did he wet the strips? If so, did he wet
both sides before spreading the glue on
the strips using a putty knife?

Also, I'm using hickory. Does wood
choice make a difference?

Rocky Ferraro
via e-mail
Rocky,
As I recall, I didn’t wet any of the sur-
faces. It’s usually relatively humid here
in southwestern Ohio, soIdon’t think it’s
always necessary to add moisture when
using polyurethane glues.

If1did feel the need, I would use a
misting bottle to lightly spray the pieces.
Apply glue to one side of each piece and
spritz the facing piece.

Water acts as a catalyst for the glue
and makes it react faster, and damp is
good enough. Iwould be careful, however,

CONTINUED ON PAGE 10

ILLUSTRATION BY MARY JANE FAVORITE
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about getting things too wet inside the
joints because extra water can take some
time to completely evaporate.

A small test sample would let you know
what will work in your environment and
with the wood you choose.

Robert W. Lang, executive editor

City Sideboard Finish

I've had many compliments from fam-
ily and friends on my interpretation
of Mario Rodriguez’s sideboard from
the April 2013 issue (#203). I need to
do some final sanding then add doors
and drawer knobs, and I'm hoping to
present my version at the next meet-
ing of the Arizona Association of Fine
Woodworkers.

Idon’thave spray equipment, so 'm
wondering what you recommend for a
finish - thisis always the difficult part
of a project for me.

I would also appreciate your input
as to where to purchase the hinges and
knobs used on the sideboard.

Thanks for designinga great project.

George Olson
Phoenix, Arizona
George,
Inthe past, I'veused atung oil-based prod-
uct from Waterlox (waterlox.com). Be sure
to carefully follow the manufacturer’s
instructions and allow adequate time for
each coat to dry. You will probably need
three or four coats.

I'm currently experimenting with a
wipe-on varnish by General Finishes
(generalfinishes.com). It’s a gel-like mate-
rial thatis brushed or wiped on, allowed
to sit for about five to 10 minutes, then
wiped off. Again, follow the directions
on the can and you should be fine. My
experiments with this product thus far
have produced attractive results.

The hinges are Brusso hinges, which
can be purchased from Lee Valley Tools
(leevalley.com) or Tools for Working
Wood (toolsforworkingwood.com). The
knobs were turned on a lathe.

Mario Rodriguez, contributor

[Editor’s note: You can buy similar knobs

at Woodcraft (woodcraft.com).]
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Best Way to Remove Old Glue
When repairing old furniture, includ-
ing 19th-century pieces, I often need
to re-glue mortise-and-tenon joints.
Removing the old glue from the tenons
iseasy, but to geta clean surface inside
the mortisesisnot, especially in those
thatare notlarge, such as on frames of
small cabinet doors. What'sa good fix?
Eric G. Bolen
Wilmington, North Carolina

Eric,
The solution is to clean the glue off both
the mortise and tenon without removing
any wood fibers. (This allows the fibers of
both to remain in contact when re-glued.)
It’simportant because not all glues stick to
one anothet. If you leave apart covered in
glue, there’is no guarantee you'll end up
with a strong joint once it’s re-assembled.

Inorder to get into small mortises, Iuse
sharpened, thin strips of a card scraper
to reach deep into the recesses.

For joints secured with hide glue, you
could try using a hair dryer or heat gun
to soften the glue prior to using a scraper.
(Note that if you're removing hide glue
and repairing with hot hide glue, small

flakes of remaining glue will remelt; large
globs may not.)

If the joint was held together with
another type of glue, you may need to
parethewalls of the mortise. If you remove
small amounts of wood fiber with the glue,
athin piece of veneer can make up for
widening the mortise. PWM

Chuck Bender, senior 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 e-mail to popwood@fwmedia.com, or
by mail to 8469 Blue Ash Road, Suite 100,
Cincinnati, OH 45236.

PHOTO BY GLEN D. HUEY
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Highly Recommended

A dial caliper is easier to use and to read
than is a vernier caliper, and it is more
durable than its digital brethren.

| use a fractional caliper, calibrated to
164". Many of these tools are overly bur-
dened with markings — I keep it simple.
And I'm not a fan of using a wheel to
move the jaws. My choice is Woodcraft’s
WoodRiver design.

When properly used, this tool
increases your accuracy in a big way,
especially when milling boards to thick-
ness. — Glen D. Huey, managing editor

Woobworking
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Customer Service

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

Visit popularwoodworking.com/customerservice. Or write
to Popular Woodworking Magazine, P.O. Box 421751,
Palm Coast, FL 32142-1751. Or, if you prefer the telephone,
call 1-877-860-9140 (U.S. & Canada), 386-246-3369
(International) and a customer service representative will
be happy to help you.

When does my subscription expire?

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

Can | getbackissues of Popular Woodworkingand
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
to order.

Whatif Ilwantmore information aboutthe projects or
tools I read aboutin Popular Woodworking Magazine?
For all editorial questions, please write to Popular
Woodworking Magazine, 8469 Blue Ash Road, Suite 100,
Cincinnati, OH 45236. Or send an e-mail 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 e-mail to Debbie
Paolello at debbie.paolello@fwmedia.com or call 513-531-
2690x11296.

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 notwant to receive offers
and/or information, please let us know by contacting us at:

List Manager, F+W Media, Inc.

10151 Carver Road, Suite 200

Blue Ash, OH 45242

Safety Note

Safety is your responsibility. Manufacturers place safety
devices on their equipmentfor a reason. In many photos
you see in Popular Woodworking Magazine, these have
been removed to provide clarity. In some cases we'll use an
awkward body position so you can better see what's being
demonstrated. Don’t copy us. Think about each procedure
you're going to perform beforehand.
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NEW from Woodpeckers®

X-Mat Assembly System

Secure Parts in Place ¢ Hold Jigs and Fixtures ¢ Perfect Support for Finishing!

X-MAT
SQUARE

Introducing the X-Mat Assembly
System, designed to help you meet a
multitude of shop work-holding challenges from
assembling large cabinets to finishing small
parts. The X-Mat System is like having a shop
helper for those times when you need an extra
set of hands.

X-Mat Squares, the Foundation of Our
Modular Assembly System. Customize your
assembly mat size using modular 12" x 12"
X-Mat Squares. Each %" thick square is molded
from super tough, chemical-resistant resin. The
squares fit tightly together with interlocking
dovetail-shaped keys. Now you're ready to posi-
tion X-Mat work-holding accessories into any

of the 36 “X” shaped sockets in each 12" x 12"

FINGERS

ANCHOR

SECURE
STRIP

X-Mat. All accessories feature a piston-fit “X”
shape bottom that anchors them to the mat and
makes them impossible to slip sideways.

X-Mat L-Supports are perfect for holding
larger cabinet parts during assembly. These
L-shaped brackets are robust in size at 312"
wide, with a 5" long base and 4" tall face and
are formed from glass-reinforced polycarbonate
making them virtually indestructible. The base
is slotted to allow 2" of travel to easily accom-
modate any cabinet size. When positioned, the
L-Supports are easily clamped in place using
their comfort-grip knob.

With project parts in position, Woodpeckers
Box Clamps are the perfect assembly compan-
ion to lock any 90° woodworking joint together.

L-SUPPORT

X-Mat L-Supports

Support upright material; perfect for hold-
ing larger parts during assembly.

X-Mat Anchors

Hold X-Mat
accessories in

place; has count-
less applications
when paired with
your own shop-made jigs and fixtures.

X-Mat-Fimngers
[P g
Elevate large or small parts
for finishing; radiused tips
have minimal contact with
your workpiece.

X-Mat Anchors are not only used to hold X-Mat
accessories, but have countless applications
when paired with shop-made devices - like
clamp supports, planing stops or securing our
Box Clamps. Their uses are only limited by your
imagination.

X-Mat Fingers elevate parts for finishing with
minimal contact to the wood. They cradle small
parts and support larger cabinet parts - perfect
for applying finish to all sides. And finish materi-
als don't stick to the chemical-resistant material.

X-Mat Secure Strips are used to fasten an
assembly of mats to a workbench or piece of
plywood. Each strip is 2" wide x 12" long with
three countersunk screw holes.

Woodpeckers®

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

CARD #52 or go to PWFREEINFO.COM
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THE WINNER:

Use Shrink Wrap as
A Clamp for Veneer

hile trying to attach a
carved 1/8"-thick mahog-
any veneer to the edge of

a curved shelf, an idea came to me
as a last moment glue-up solution.
Initially I thoughtI could make it
easier to bend by wrapping the sawn
veneer in a towel then saturating it
with boiling water; this didn’t have
the effect for which I had hoped. As
I started to bend the veneer around
the shelf, itwas apparent thatit would
not lie flat around the curve.
Grabbing a small offcut of the
shelf to use as a caul, I clamped it

to the apex of the curved edge, but
this still left the balance of the veneer
away from the shelf.

My next thought was to use
masking tape. But the veneer was
still damp, so I couldn’t be sure the
tape would hold. And the glue was
setting fast.

Thenithitme. IfThad something
that would stretch like rubber and
was clearso I could see the glue joint,
I could work my way from the apex of
the curve to the back edge of the shelf
to geta good gluejoint. Iwould then
be able to accomplish the glue-up.

My eyes fell upon aroll of shrink
wrap—justwhatIneeded. Iwrapped
itaround the curve and tied it off at
the top of the clamp. I repeated the
process until the entire assembly
was covered and secure. As abonus,
the translucence of the shrink wrap
allowed me to keep tabsas I worked.

Everything worked out, but I
think it will be a while before I at-
tempt a glue-up again without first
making a dry run.

Tim DeKorte,
Santa Maria, California

Teflon-coated dental floss
» L =

Bullet catch saddle

Bullet Catch Adjuster

Installing a bullet catch into the frame
and door of a cabinet can be tricky. It
requires both halves of the catch to be
almost perfectly aligned for the catch
to work and feel right.

The spring-loaded ball is easily ad-
justed if it’s set to an incorrect depth
in the frame rail. I drill a small hole
on the backside of the rail to insert a
nail to useasaleverifitisset too deep.

The mating saddle piece is more dif-
ficultbecause you don’t wanta hole on
the inside of the door. Youneed to drill
the catch hole to the right depth, which
can be a difficult task to complete.

My solutionis to drill the hole deeper
thanneeded, and install ashort dowel
withasmall hole though which 1 thread
Teflon-coated dental floss.(The floss
makes the fitsnug, so glue is optional.)
I thenslipin the saddle. Pulling on the
floss moves the dowel and allows me to
make fine adjustments to set the depth
justright. After the saddle is properly
positioned, trim away the floss ends.

Len Meyer,
Mesa, Arizona

Shop-made Veneer Hammer poplar, I sneaked up on the width to The plastic was cut to 134" x 31/2",
AsIbecameinterested inhammerve-  getaperfectfit.) I cut the poplar to 2%4" then inserted into the groove.

neering, I realized the need foraproper ~ widex3'2"long then drilled a*4" hole The handleisa 10"-long piece of %4"
veneer hammer. Instead of spending  centeredfromendtoendand 14" from  poplar dowel. At my band saw, I cut a
$40to0 $50 foracommercial hammer,I  the non-grooved edge. kerfinto the end of dowel so the handle
thoughtI could build one inexpensively could be wedged once it was fit to the
using shop scraps. hammer head. Using a spindle sander,

I eased all of the corners so there was

nothingsharp, then added the handle.

I haven’t decided if I should apply

a finish to my hammer. It looks great
and it’s a pleasure to use.

Dave Griessmann,

Harrison, Ohio

I had a piece of /4" polyethylene
plastic on hand that would be perfect
for the scraping surface. Using a piece
of poplar that was milled to 78" thick,
Irana 4" x 13/8" groove along one
edge. (I wanted a snug friction fit on
the plastic; as I cut the groove in the /4" polyethylene

3/4" dowel
\

7/g"-thick poplar
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Adjustable Routed Mortises
While building a new workbench with
atrestle base and sled-type foot, I dis-
covered the mortises greatly exceeded
the capacity of my mortise-and-tenon
jig. Ineeded to come up with a different
method for mortising the base.

I've always preferred using a router
for mortising. Because I've had mixed
results using a template guide, l wanted
to try a different method.

After careful consider-
ation I decided to take ad-
vantage of the router base
holes for the edge guide
rods. By passing the rods
completely through the
base, I could set up two
fences to be used (one on
eachside of the work). Italso
allows the router toslide lat-
erally on the guide rods.

Ipurchased apairoflong

Shop-made
fence

guide rods at my local hardware store.
To the rails Imounted a wooden fence
on eitherside of the router base, held in
place with stop collars (also available
at the hardware store). This setup al-
lowed me to straddle the work with no
side-to-side play, yetitslides smoothly
over the length of the work. (A small
amount of wax on the fence faces helps.)
Istillneeded a convenient way to limit

Stop collars

A Fix for Screw-ups

I have to admit that I often slip when
driving slot-head screws. Even when
I'm being extra careful using a hand-
held screwdriver, I still manage to dent
the surface of my projects.

To prevent dents if my driver slips, I
came up with theidea of shielding the
surface around the screw head usinga
plasticlid into which I punched ahole
the same diameter as the screw head.
Place the shield on the project, start the
screw through the shield then tighten.

It worked great. On the next slip,
the shield caught the driver and my
project was unmarred. No more dents.

Serge Duclos,
Delson, Quebec

{

Workpiece Hq

Plastic lid

Standard
thumbscrew

&’

Wheel Marking Gauge Stop

One complaint I have about my wheel
marking gauge is that it often rolls off
the workbench as I'm working. Some
folks grind a flat on one side of their
gauges, but I don’t like that solution
because it changes the shape of the
tool, and it could affect the resale value.

Icame up withabetter fix. By simply
replacing the short thumbscrew witha
longer one that sticks out past the edge
of the fence, the gauge stops rolling
when the long thumbscrew contacts
the bench.

I also feel the leverage of the lon-
ger screw makes it easier to secure the
fence, so I avoid my tendencies to over-
tighten the gauge. pwM

Charles Mak,
Calgary, Alberta

Long
thumbscrew

the travel of the router on the rails to
define the limits of the mortise width.

Two additional stop collars (one on
eachside of the base) limited the lateral
movement, and clamping wooden stops
ontheboard limited the mortise length.

With minimal trial cuts, [was able to
dialin the exact width of the mortises;
afeeler gauge used between the router
base and the stop collars allows very
fine adjustment.

This setup provides complete con-
trol over size and placement of my
mortises.

Phil Gaudio,
West Simsbury, Connecticut

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/feb14

TRICKS ONLINE: We post tricks from the past
and film videos of some Tricks of the Trade
in use in our shop. Theyre available online,
free. Visit popularwoodworking.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 Val-
ley Tools, good for any item in the catalog or
on the web site (leevalley.com). (The tools
pictured below are for illustration 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 e-mail to
popwoodtricks@fwmedia.com, or mail it to
Tricks of the Trade, Popular Woodworking
Magazine, 8469 Blue Ash Road, Suite 100,
Cincinnati, OH 45236.
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TOOL TEST, sy staer

Laguna’s ‘14-Twelve’ Band Saw

A tool manufacturer does its homework to build a better band saw.

he Laguna 14-Twelve band saw

| has the look and feel of a ma-

chine thrice its price. There’s a

lot to like about this machine and the

price makesitalmostirresistible. Com-

inginatjustunder $1,100 ($1,345 with

the mobile base and work light) puts it

rightin line with other manufacturers’
mid-range 14" band saws.

The Laguna has plenty of oomph,
with a 1%4-horsepower motor; most
other band saws in this class are 11/2
hp or less. (Grizzly’s saw is the excep-
tion with a 2-hp motor.) It might not
seem like much, but when you're resaw-
ing wide material, every bit of power
counts. The great thing is you get all
that power and can still plug the ma-
chineintoastandard household outlet.

The body of the saw is a one-piece
construction, which gives it rigidity
and stability. Some lighter-weight saws
with two-piece bodies allow for the ad-
dition of a riser block for wider resaw
work. The Laguna 14-Twelve has that
additional height built in, giving you
13" of resaw capacity.

The saw arrives decked out with
Laguna’s ceramicblade guides. The sys-
tem s fairly simple to use and functions
extremely well, particularly with wider
resaw blades. (The blue anodizing on
the guide housing is pretty cool, too.)
I found the ceramic much easier on the
blade than the old-style metal guides;
this setup gives you more control, and
the ceramic remains cool in use.

14-Twelve Band Saw

Laguna Tools = lagunatools.com or
800-234-1976

Street price = $1,097

=viDEO Take a closer look at some of the
unique details of this new band saw.

Price correct at time of publication.
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The guidesare easily adjusted with
the exception of the lower back ceramic
guide. Its locking knob is set to the
inside of the blade, making it hard to
adjust if you don't tilt the table to 45°.
If the lock knob had been placed on the
outside of the blade, however, tilting
the table to 45° would be impossible. If
youdon’toften tilt your table, move the
knob to the outside for easier access.
Otherwise, you'll have to live with this
minor inconvenience.

Ilike the quick tension-release and
the tracking and tensioning windows;
theblade canbe tensioned and adjusted
with both the upper and lower doors
closed, making itmuch safer to perform
those operations. It's great not to have to
move back and forth between the front
and rear of the saw to tweak the blade.

With the rack-and-pinion system
on the 14-Twelve band saw, you'll find

Well guided. Laguna’s new band saw packs
the power to get the job done. The ceramic
guides are easy to set up and keep wider saw
blades in line.

the same quality as on Laguna’s larg-
er, more expensive saws. The system,
whichraises and lowers the upperblade
guidesand guard, issmooth—TId like to
see, though, some type of clutch system
added to make changing the position
to the extremes a quicker operation.

The hinged blade guard — held
closed with a magnet — makes get-
ting the guard out of the way for blade
changes quick and easy. It’s so simple
that you'll wonder why it hasn’t been
part of all band saws for decades.

Iwould definitely spring for the mo-
bile base and work light. They make
using the 14-Twelve band saw easier
and make it more functional.

The light, in particular, is a great
addition. Iswiveled the orientation 90°
from whatisillustrated in the manual
in order to allow the light to pivot front
to back. This better illuminates the
workpiece. If 12" t0 2" of extralength
were added to thelight'sarm, any shad-
ows where the work meets the blade
would be eliminated.

Overall, this Laguna band saw is
a machine I'd be happy to have in my
workshop.

— Chuck Bender

CONTINUED ON PAGE 16
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TOOL TEST

Czeck Edge Carbide Birdcage Awl

The first thing you notice when you
grasp a Czeck Edge Hand Tool bird-
cage awl is how well it fits in the hand.
The cocobolo handle is beautifully
turned with ashellac finish thatissilky
smooth. And the blade is balanced,
polished and sharp.

Czeck Edge has sold birdcage awls
for quite some time, so why isareview
just now gracing these pages? It’s be-
cause the company has started making
an awl with a solid carbide blade.

The great thing about going carbide
foranawlis the longevity of the point.
Many woodworkers use awls to bore

Birdcage Awl
Czeck Edge = czeckedge.com
Street price s $79

= BLOG Read about other new cutting-edge
Czeck Edge tools.

Price correct at time of publication.

starter holes for small screws
(similar to how one would use a
gimlet). There’s a lot of twisting
and turning going on that puts
plenty of stress on the point of the
awl—particularlyif you're boring
into hard, figured woods. Car-
bide is tough and holds an edge
longer than regular tool steel,
butit may be harder to sharpen
when the need arises.

I also like the heft of these
Czeck Edge awls. The weight
gives the tool a substantial feel,
and helps you drive the tool’s pointinto
a board; it also helps that same point
sever the fibers of the board when using
it to strike a line.

With a 10° angle on the pyramid
pointanda 25°secondary bevel, strik-
ing in hardwood leaves a crisp, well-
defined line. In softwoods, however,
was less successful, getting just a bit
of tear-out; carbide just doesn’t get as

Starborn’s Smart-Bit Depth Setter

Starborn Industries has set the bench-
mark for driving screws. The Smart-Bit
Depth Setter allows you to sink screws
to a consistent depth every time.
Although it was first introduced to
the deck-building industry, therearea
lot of features about this little tool that
make itappealing to furniture makers.
Itworks withany 1"-longbitinclud-
ing both Torx and Phillips. (The com-
pany recommends not using it with
square-drive screws because they tend
to get stuck and pull the bit out of the
driver.) I tested the Depth Setter using
bothslotted- and Phillips-head screws

Smart-Bit Depth Setter

Starborn = starbornindustries.com or
800-596-7747

Street price s from $21

= vipeo Watch the Smart Bit Depth Setter
in action.

Price correct at time of publication.
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and it worked flawlessly on both.

On the surface, the Depth Set-
ter appears to be like many other
bit-tip holders. This tool, how-
ever, has a knurled locking ring
that threads against a knurled
depthring. Thelockingringseats
tightly and stays locked.

The depth-setting ring easily
adjusts toallow you to set screws
to any depth from flush to 4"
below the surface. After youuse
the depth-setting capabilities,
youllrealize thereisadifference
with this bit tip holder.

The Depth Setter actually stops ad-
vancing the screw once you've reached
the desired depth and it does so with-
out stripping the head of the screw,
regardless of which driver you use. It
essentially acts like a clutch that dis-
engages the bit from the screw at the
proper depth.

There’s an O-ring at the tip of the

CONTINUED FROM PAGE 14

sharp as regular tool steel.

For me, the Czeck Edge birdcage
awlis well worth having in my toolbox
because it is both beautiful and func-
tional. I use an awl more for boring
starter holes than for scribing lines.
And because carbide is tough, I pre-
fer this birdcage awl over the A2 steel
version.

—CB

tool thatis setinto the stop collar. The
collar spins freely so you don’t have to
worry about marring or burnishing
the face of your work.

The Depth Setter drives screws
consistently, and the company also
manufactures tools thatdrill pilot holes
and countersinksusing the same depth-
stop technology. pwm

—CB
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Wilson (August 2003)
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Huey (April 2002)
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ShopWoodworking.com

(hover over “Shop by Product” and
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The facts are
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Wood Glue
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Dutper

As the leader in wood glues, we want you to know the truth
about polyurethane glue and woodworking. A straightforward
comparison between Titebond® III Ultimate Wood Glue and
polyurethane glue tells the story.

Titebond® I1I is THE ultimate choice for bonding wood to wood.
Period.

For more information and a detailed comparison, please visit wwwtitebond.com/TBIIIvsPolyurethane

Made in the USA
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DESIGN MATTERS sy eorae & watkes

Make the Most ot Figured Maple

The right orientation adds shimmer and pop to your work.

he barn loft was hotand dusty —
‘ and especially so after digging
through piles of rough lumber
for wide cherry boards at the bottom
of the stack. We took a break outside
for some fresh air and sat on a pile of
firewood. I didn’t notice it right away,
but the surface on the freshly splitwood
was deeply corrugated like a washboard
and, to my horror, the whole woodpile
was curly maple — wicked-good curly
maple. The farmer seemed as disgusted
as I was, but for a different reason. He
held up a chunk of it and said, “This
junkisabeast to split, burns good, but
hardly worth the trouble.”

I'll be the first to admit that figured
maple, which includes tiger, curly,
quilted and fiddleback grain, is ornery.
The wavy grain and hardnessisa chal-
lenge to split, carve or smooth with
cutting tools. On top of that, the figure
can be elusive: wild in one section of a
board then suddenly going dead with
no apparent reason.

Yet, if you're willing to face off with
it on its own terms, it offers some of
the most spectacular beauty of any
domestic hardwood. The figure can
sometimes fool the eye and appear
three-dimensional, swirling and shift-
ing as you walk around it. With the
addition of a dye or stain, the striped
grain can pop with dramatic patterns.
Curly maple is my wood of choice, and
over the years I've gathered a few tricks
to maximize its potential.

Prospecting for Wood
I buy figured maple when and if I can
find it, often in rough-sawn boards.
Even though the surface is dull and
ragged from the saw, if the figure is
good quality, the washboard striping
shows faintly through the roughness.
Figured lumber can vary a great
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Shimmering drawers. Figured-maple drawer fronts paint a dramatic visual picture — even outside

of their carcase.

Ripple. The surfaces of figured maple panels
have a glow and can appear three dimen-
sional, as though the surface is a rugged
landscape.

deal. One board can have dramatic
grain patterns over the entire width
and length, while another can be spotty
—even from the same tree.

I keepmy eye out for boards thatare

// o
/)/

Search for quartersawn. Finding the best fig-
ure involves a bit of Voodoo, but the boldest
patterns typically come from the boards with
quartersawn grain.

quartersawn or close to quartersawn.
Even within a plain- or flat-sawn log,
the slabs near the pith will come out
with a more quartered grain orienta-
tion. Thisis where you'll likely find the
most dramatic and consistent figure.
A plain-sawn board can often have
dramatic figure, but the board is more
likely to have sections where the curl
disappears. In a perfect world, all the
boards used in your project should be
from the same tree. Yet because fig-
ured maple can be so busy, it can often
hide differences that mightstick outon
milder-grained wood.

CONTINUED ON PAGE 20

PHOTOS & ILLUSTRATIONS BY THE AUTHOR
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DESIGN.MAITERS

It’s all About Luminescence
There are many ways to transform a
rough board into a finished piece, with
hand tools or machines. The goal is
to achieve a smooth, polished surface
where the wood glistens. Figured maple
can have an almost magical quality
because the undulating grain shim-
mers with life and movement. I can
achieve a glass-smooth surface with a
well-tuned handplane, but regardless of
whether you achieve that final surface
with a blade or with many successive
grits of sandpaper, the result will be
a landscape that reflects light back to
your eye with contrasting bands of dark
and light.

One thing that'sso captivating about
figured maple is that the reflections
dance as you look at the board from
different angles and they can vary in
intensity. This should be a clue that
can help get the most dramatic pop.

I orient drawer fronts to maximize
this effect before sawing any joinery.
Weteachsmooth drawer face with min-

\

|

T

[

Even glow. Flip each drawer front in a bank
of drawers so they all glow with the same
intensity.

20 m POPULAR WOODWORKING MAGAZINE  February 2014

CCLCCCCCCLEC

CONTINUED FROM PAGE 18

Bookmatch
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Slip match

eral spirits and hold each front just as
youd normally view it. Flip it end for
end and determine which orientation
has more luminosity, more pop.

Note thatonatall case piece suchas
acheston chest, drawer fronts normally
below your eye level will be oriented
one way and then flipped end for end
to achieve the shimmer for drawers
positioned above your eye.

Warning: this varying luminos-
ity can also work against you. Book-
matched panels createapleasing mirror
image, but can have the effect of having
one side shimmer and the opposite die.
Youmighthave noticed this with book-
matched panels of other fine-grained
woods such aswalnut, butit's especially
prominent with the reflective nature of
figured maple.

Really important: If you want to hide
a glue line on a wide panel, use a slip
match vs. a bookmatch. A slip match
ensures that the difference in lumi-
nosity doesn’t highlight the joint line.
If oriented with luminosity in mind,
the wild grain will often obscure the
joint in a glued-up panel, making it
disappear. A slip-matched panel also
reduces the chance of tear-out because
all the grain runs the same way. Even
though figured maple is always tricky
to handplane, you'll find it cuts more
sweetly from one direction.

This knowledge about capturing
thatshimmer may also lead you in the
opposite direction. Purposely alter-

Hide the glue. Slip-matched
boards will orient the luminosity
in the same direction, hiding the
glue line.

ing grain orientation can delight with
reflective patterns that blink on and
off with the slightest eye movement.

Too Much Figure

One final tip to get the most pop from
those beautifully figured raised pan-
elsin a cabinet door frame: Just as too
much carving canactually detract from
acomposition, give the eyes arestand
choose mild, straight-grained stock to
frame your panels. Thatmild grainalso
actsasa foil to emphasize the dramatic
panel. Less equals more.

Regardless of how you may choose
to exploit its secrets, you are joining
an army of artisans that have appreci-
ated the dramatic possibilities in curly
maple for centuries. If you see some
nice figured boards in that barn loft, be
sure and buy them.. .before I do. pwm
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HANDSAW ESSENTIALS

By Christopher Schwarz, Plus the editors and
contributors to Popular Woodworking Magazine

nce you master the use of handsaws, you will be awed
by the simple power of this humble tool. If you can see

and follow a line — any line — you can cut the line. There’s no
need for crazy setups or jigs; just grab the right saw and start
cutting — any angle, any shape. Complex joinery becomes
no more than a series of lines to cut on your stock.

Yet many woodworkers — both beginners and
professionals — are intimidated by handsaws.

“Handsaw Essentials” — compiled from more than
adecade’s worth of blog entries and magazine articles —
will change that. Christopher Schwarz and the editors and
contributors to Popular Woodworking Magazine help you
choose the right saw for your budget and project, use it
successfully and keep it cutting like new.
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Small-shop Ethciencies

Simplification and organization are the keys to success.

many years now. Many, if not most

woodworkers, would classify my
7' x 13' space more as a closet than a
workshop. In fact, I have seen some
master-suite walk-ins that were indeed
larger than my shop.

The challenges of woodworking in
asmall space are fairly obvious to most
people. Many of the luxuries that are
afforded by working in a large base-
ment, garage or stand-alone workshop
don’texistinasmall shop. Nonetheless,
one can work efficiently; the secret is
to simplify and stay organized.

I 've worked in a small workshop for

Start with the Workbench

The table saw is often considered the
heart of the shop and is typically the
first machine purchased and moved
into place. The problem is, table saws
have large footprints and require a lot
of open space on at least three sides in
order to function. Inasmall space, this
leaves little room for anything else. If
you only have a small space to work
in, Isuggest forgoing the table saw and
finding other methods of doing things
(a band saw for ripping for example).
And for hand-tool-only work, well.....

Instead, start with a good, solid
workbench. Regardless of your pref-
erence in woodworking methods, no
shop can function efficiently withouta
solid, flat workbench. In a small shop,
the workbench is where just about ev-
ery process takes place. It’s the layout
area, the joinery bench, the assembly
table and the finishing room. Without
a good workbench, the shop is little
more than a storage shed.

I think a workbench should be as
long as you can easily fit into your
space. Mine is 8' long and there are
times that I've wished it was longer.
However, small spaces don’t always
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Bench first. The workbench is the heart of the small shop. Place the bench in the best position
first, then fill in around it.

permit a workbench of this size. For
small- to moderate-scale furniture
work, I think a 5'-long bench is about
as shortas I'd go. One that size allows
you to build things as large as a chest
of drawers, and still permits longer ap-
pliances to be secured to it for working
longer stock, such as mouldings.

For bench depth, I recommend at
least 18". Shallower than thisand case
sides begin to slip off the benchtop. I
also don’t recommend the bench be
much deeper than 24". A 24"-deep
benchisabout the maximum that most
people canreachacross to getat things
on the wall behind.

The workbench should go along the
longest wall to allow the most space to
either end. For right-handers, I think
youneed at leasta foot to the rightend
of the bench (enough room to start a
jointer plane). I also like at least 2' to
the left end of the bench for planing
off the end of aboard, and for shavings
to pile up. A trash can also fits well in
that space.

A Home for Tools
Inasmall shop, floor space s typically
the most limited resource, so minimiz-
ing the footprint of everything you can
becomes extremely important. This
means storing as much on the walls
as possible. You'll probably have close
to three to four times as much acreage
on the walls as you will on the floor.
Ilike open wall storage for my most-
used tools. Shelves and racks on the
walls allow me to easily see what I'm
looking for, and easily remove and re-
turn tools as I'm working. I arranged
my wall storage so that deeper storage
shelvesare up higher on the wall where
they interfere less with the benchtop
real estate. Lower items are on shal-
lower racks that protrude from the wall
no more than a couple of inches.
Idon’tlike tool cabinets with doors.
They look really nice, and they cer-
tainly keep more dust off of the tools.
However, I dislike how they stick out
so far from the wall. This can be accept-
able if the cabinet is positioned away
CONTINUED ON PAGE 24

PHOTOS BY THE AUTHOR
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ARTS & MYSTERIES

from the bench so it won’t interfere
with the work. But to place itaway from
the workbench means taking wall space
away from somethingelse. I prefer my
tools close at hand, so I skip the doors
and keep the wall storage open, shal-
low and directly over my workbench.

For less-used tools, I like a tradi-
tional tool chest. While it does take up
floor space, it can sit underneath the
overhang of the workbench if needed,
where itisbasically out of the way. It can
also serve double-duty as a sawbench
and a decent place to sit down to take
a coffee break.

Storage, Storage, Storage

Eveninlarge shops, there never seems
to be enough miscellaneous storage
space. Ilove shallow cabinets and cup-
boards for storage of odds and ends
thatIdon’twant to see. A shallow cabi-
net hung high on the wall is great for
storing small cans of finish, boxes of
fasteners and other small items. Don’t

Shallow works best. | keep wall storage shallow
to preserve as much depth on the benchtop as
possible. Cabinets with doors are too deep and
interfere with the work on the bench.

Tucked away. A smaller-sized tool chest can fit under the
overhang of the workbench in otherwise unused space.
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overlook the space in a corner behind
a door either. These otherwise use-
less nooks are great for tucking away
larger items that won't fit in a shallow
wall cabinet.

Another great way to add storage
to the wallsin a small space is to hang
some full-length French cleats, Shaker
peg rails or both. In addition to be-
ing able to hang things from them just
about anywhere, they make it easy to
re-configure your layout. You can even
hanga full-sized cabinet with a French
cleat.

Luxury of Lumber Storage

Inasmallspace, thereisn't muchroom
for lumber storage. I buy my lumber as
needed soIcanhand-selectboardsfora
particular part. Asaresult, I rarely have
more thana couple of boards on hand,
unless I'm starting a new project. I cut
boards that are too long for the shop
into shorter lengths in the driveway,
then bring the shorter boards into the
shop for storage during the
build. If you have a few extra
feet of space, adding a small
lumber rack up high on an
unused wall provides some
lumber storage. Otherwise,

&N
Don’t overlook nooks. A narrow,
shallow cabinet such as this tall
cupboard provides a lot of stor-
age space in tight corners such as
the space behind this door.

CONTINUED FROM PAGE 22

easy way to add re-configurable storage to
the shop walls.

stored up high and out of the way. Don’t sacri-
fice workbench length to add lumber storage.

youmay just need to store your lumber
elsewhere. pwm

Bob has been building furniture for two decades and
now works entirely by hand. Read his blog and listen
to his podcast at logancabinetshoppe.com.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/feb14

8L0G: Read Adam Cherubini’s Arts & Myster-
ies blog.

BLOG: Read Bob Rozaieski’s blog.

INOURSTORE: “The Arts & Mysteries of Hand
Tools” on CD.

About This Column
ARTS Bob Rozaieski of Logan

; Cabinet Shoppe is tak-
— Mysteries ing the Arts & Mysteries

reins for Adam Cherubini for the next sev-
eral issues. “Arts & Mysteries” refers to the
contract between an apprentice and master
—the 18th-century master was contractually
obligated to teach apprentices trade secrets
of a given craft (and the apprentice was
expected to preserve those “mysteries”).

Our products are available online at:
m ShopWoodworking.com



http://www.popularwoodworking.com/articleindex/arts-mysteries-small-shop-efficiencies
http://logancabinetshoppe.com/
http://www.shopwoodworking.com/

Woobworking iAiS

M AGAZINE

WORKSHOP $8 000 WOIkShOp
MAKEOVER | Cojtilel Moyl

GIVEAWAY | ENTER ONLINE TODAY!

Enter for your chance to WIN A COMPLETE SHOP that features ALL you see here.

ENTRY DEADLINE: Midnight, Eastern Standard Time, May 31,2014

e —
a8 b— ¢ P ¥
10"PROSHOP TABLE SAW 16"PLANER 6"JOINTER 1-1/2-HP DUST COLLECTOR 14"BAND SAW LATHE
— JPS-10 JWP-160S E—— J)-6CSDX DC- 1'[00\/)( —— |WBS-14SF —— JWL-1015
JET JET JET JET JET JET

- -

P 2t
e &

BAR CLAMP

ASSORTMENT 4-PC“H” STYLE K-BODY® REVO™ K-BODY® REVO™ 24-4"LIGHT
WITHMOBILE PIPECLAMP SET FRAMING KIT EXTENDERKIT DUTY STEP-OVER
BESSEY I, BESSEY| BESSEY/ BESSEY| o
BTB30A BPC-H34 KRK24 KRX24 LMU2.004
I 30 I C-H3 I 2450 I X2450 u2.00

Complete prizes and contest rules are also available at www.popwood.com/winshop

www.popwood.com/winshop

Popular Woodworking Magazine's “WORKSHOP MAKEOVER GIVEAWAY” SWEEPSTAKES: These are only abbreviated rules. The “Workshop Makeover Giveaway” Sweep-
stakesis subject to Official Rules available during promotion period (Jan. 1,2014-May 31, 2014) at www.popwood.com/winshop. See Official Rules for complete entry
detailsand prize descriptions. NOPURCHASE OR SUBSCRIPTION NECESSARY TO ENTER OR WIN. Mustbe alegal resident of the U.S. or Canada (excluding Quebec) who
hasreached the age of majority in the participant’s jurisdiction of residence to enter. One Grand Prize—Woodworker's Home Workshop valued at US $8,000. 0dds
of winning depend on number of entries. Void in Quebecand where prohibited. Sponsor: F+W Media, Inc., 10151 Carver Rd., Suite 200, Blue Ash, OH 45242 USA.

The WORKSHOP MAKEOVER ‘e W
GIVEAWAY issponsored by: < E T. 0OODWOr kmg

M AGAZINE



http://popularwoodworking.upickem.net/engine/YourSubmission.aspx?contestid=79147
http://www.jettools.com/us/en/home/
http://www.besseytools.com/en/index.php
http://popularwoodworking.upickem.net/engine/YourSubmission.aspx?contestid=79147

Connecticut

While simple to build,
the details present a
worthy challenge.
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_Lowboy

TN i

hile teaching a class at the

Connecticut Valley School

of Woodworking, I was
asked to sneak down to the Connecti-
cut Historical Society to take a look
around. At the museum, I was shown
into aback room full of off-exhibit fur-
niture. Halfway down the first row of
shelving, amixed-wood lowboy caught
my eye. “What a great piece,” was all
I could say. Mass photography began.

BY GLEN D. HUEY

The drop pendants and drawer con-
struction on this piece indicateit’s early
Queen Anne. As I studied the images,
I discovered what may be the easiest-
to-build lowboy thatI've ever seen. But
if you dig into the details, you'll find
areas that test a seasoned furniture
maker, such as applied cock beading
and tapered drawer parts. Of course,
these details can be omitted and the
results would be still be top-shelf.

OPENING PHOTO BY AL PARRISH; STEP PHOTOS BY THE AUTHOR; ILLUSTRATIONS BY ROBERT W. LANG FROM THE AUTHOR’S MODEL



Skip the Knee Blocks
There are numerous video posts and
articles thatexplain how to lay out, cut
and shape cabriole legs (see “Online
Extras” for additional information).
What I haven’tread, however,is how to
shape legs such as these that don’t use
knee blocks. So here’s the difference.
After you've rough-cut the legs,
turned the foot and pad areas and
shaped your legs (see the pattern on

Bulk removal. A few quick saw cuts and the
majority of the waste material is timmed from
the cabriole leg.

page 28), you have to shape the knee
area to terminate properly. The firststep
istouseapatternof thelegto layin the
arched line. The arc begins where the
front corner of the post block and the
kneeintersect, then continues to where
the back of the corner post intersects
with the curvature of the leg.

With the arc drawn, remove asmuch
waste as you can before turning to your
chisels. I find it easy to make two or
three cuts with a handsaw, working
down to the postblock’s surface. I then
put the saw flat on the post block and
saw back to the previously cut lines.
Most of the waste material is removed.

What'’s left to shape the knees is to
remove and smooth the ridge created
by the saw cuts. Most of this work is
across the grain, so asharp chiselisall
that's needed. Pare the material while
sculpting the rounded shape.

After the legs are complete, lay out
the /4"-wide x 1'/4"-deep mortises for
the back, ends and frontapron. For the
back and ends, the mortises run the
length of the post block, except for /2"
of solid wood at the top and bottom, and
for structural support, leavea 1" bridge
at the center of the mortises. The front
legsrequire a different layout. From the
bottom edge, move up /2" as was the
case on the backand ends, then mortise
up another 23/8". The balance of the
frontleg post is filled with a drawer.

An Apron & Three Panels

The back of the lowboy is simply a panel
with tenons on both ends. The ends
arealso tenoned, and they have cyma-

Sculpt to round. Work away the remaining
waste using a sharp chisel until the profile rolls
gently back to the post.

curve cutouts at the bottom edge. The
frontapron has three cutoutareas and
isnotched at both ends for the outside
drawers. Italso has tenons at the ends.

Mill the material for the panels and
the apron to size. The best method of
work s to cut tenons along the ends of
all the parts prior to shaping the curves,
and before notching for the drawers on
the front apron.

I cut tenons at my table saw. My first
cut is with the parts lying face down
on the tabletop to define the shoulders.
My second cut — the cheek — is made
with the parts standing on end while
clamped to a fence extension as they
are passed over the blade. Thisresults
in tenons the entire width of the part.
Now I need to locate, mark and saw the
width of the tenons to fit my mortises.

An easy way to locate the cutsiis to
show the part to the leg mortises. As
you mark, leave about /8" of space on
each side of the mortises to allow for

uncut section at the center of the leg mortise
— known as a bridge — increases the overall
strength of the mortise-and-tenon joint.
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Spot-on layout. The best layout technique is
to work directly off your mortises, but leave a
little room for seasonal adjustments.

seasonal movement. Square down from
those marks, then cut those lines with
your saw. It’s easy to remove the end
waste by sawing at the tenon’s base,
but the waste area at the center has to
be chopped out.

Patterns Make Work Easier

Onapiece of good-quality /2" plywood,
lay out the three designs from the plans.
Cut and fair the curves to a flowing
design that is square at the edge and

bump free. These patterns are used a
few more times throughout the project.
Use the side-panel pattern to lay out
the design on the ends. For me, making
profile cutsisarouter operation. I first
cut close to the line (/8" away) using
a band saw, then position my pattern
and trim the final shape using a pattern
bitasshownbelow. The same steps are
followed for the curves on the front.

To form the outside drawer openings
on the apron, lay out then saw free the
waste at the ends of the apron. Because
I can dial in the correct height for the
vertical side of the drawer area at my
table saw, I use it to make square and
straight cuts. The bottom of the open-
ing—becauseitisnotaseasily seen—is
easier to cutby hand thanitis torigup
something at your table saw.

With the cutouts complete on the
panels and apron, short dados for the
drawer dividers, as well as mortises
to catch the drawer runners, are cut
into the inside face of the back. For the
dados, movein 52" from the shoulders
then lay out the */8"-wide x 4*/8"-long x

Center

[

I

FRONT PATTERN
i Grid = 12" squares

Centerline

LEG PATTERN
Grid=172" squares
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SIDE-PANEL PATTERN
Grid=17" squares

“So few are the easy victories as
the ultimate failures.”

—Marcel Proust (1871-1922),
French novelist, critic and essayist

1/4"-deep recess. Again, thisis arouter
operation for which Iuse asimple plat-
form to guide a pattern router bit with
a top-mount bearing.

The mortises are centered in each
drawer opening and are positioned to
hold the runners —which are set flush
with the top edge of the front apron
— level from front to back. I chose to
work with a 16" shoulder around my
tenon to provide a cleanlook, so T have
a’/g"-wide x 1'2"-long mortise. If you
want, make your mortise any size up
to the exact size of the runner. I used
a plunge-router setup to hog out the
waste, but this work could just as easily
be done with a mortise chisel.

A Simplistic Interior
One of the more interesting attributes
of thislowboyis the shape of the drawer

Fast & accurate. Pattern work made with a router setup is quick and
easily repeated when needed.

Choose your tool. The depth of cut to create the drawer opening can
be reached at the table saw, but this operation could just as easily be
completed using a handsaw.



operation in my shop. Here I'm using a */8" pattern bit.

dividers. The pieces are 4%/8" at one end
(to fit into the dados cut in the back)
and 7'/8" at the front end. The bottom
edge of the piece is cutatan angle. Did
the maker of the lowboy get the two
dividers out of a single wide board?
Could it have been that he was saving
time making the rear dado shorter in
length? Regardless of the intent, the
interior is quick to build.

Mill the dividers to size and thick-
ness, then pare the bottom edge flat at
the rear so it makes solid contact with
the dado. At the front end, measure
down from the top edge the same 4°/s".
Cut a notch equal to the thickness of
the apron from that line down. The
notchsits on the frontapronand is flush
with its face while the cutout portion
is snug to the back. Dry-assemble the
base to check the divider fit and make
any needed adjustments. Thisisagood
time to double-check the lengths of
your runners. Measure from the inside
of your mortises in the case back to a
1/2" beyond the back face of the apron.

Pull the front apron from the as-
sembly to lay out and cut the dovetail
sockets for the drawer runners. Each of
the three sockets (one centrally located
for each drawer opening to match the
mortises cut in the case back) are a
single dovetail socket thatisset /2" in
from the back face, 34" deep and is as
wide as the runner. Lay out then saw
the edges to define the socket.

Because the workisacross the grain,
it’s easy to chop the waste using hand
tools — it’s also easy to remove more
thanisnecessary,solusea trimrouter
to do the job with the apron face down

onmy bench. Usinga freehand cut, the
processissimple and quick, and you're
left with a dead-flat bottom. Fine-tune
the sockets with a chisel.

Mill your runners to size, then cut
the tenons on the back end. On the run-
ners, scribe baselines for the dovetails
then show them to the sockets. Transfer
the tail shape to the runners. Because
it'sasingle large dovetail, cutaway the
half-pin waste then check the fit. You
want a snug fit that’s not too tight.

Cutand fit the drawer guides. Hold
the bottom edge of the guides even or
slightly below the bottom of the drawer
opening. Also, cut and fit the two di-
vider supports. These are notched to
wrap around the dividers and fit flush
with the top and bottom of the apron—
make sure the supports hold the divid-
ers flush with the drawer opening, too.
The guides and supports are attached
with glue and brads.

Three Steps to Assembly
Before any final assembly of the case,
there are a few operations left to com-
plete. I elected to attach the top us-
ing pocket screws, even though the
original was pegged through its top.
Placement of the pockets —three along
the back, two spaced evenly on the end
panels and one in each of the dividers
—is important. Make sure you cut the
pockets so they are accessible when
you're ready to attach the top. (Don’t
align the pockets with the runners.)
Luse ajig to drill the pockets at my
drill press. The piece is held ata 221/2°
angle as a %4"-diameter Forstner bit
cuts the pocket. Stop the cut about 38"

Accurate layout. On the back, each of the mortises are centered in the
drawer openings and are set flush with the front apron. If these aren’t
correct, drawer problems are sure to arise.

Piggyback. Drawer dividers ride on the front
apron and sit in dados at the back. That’s easy
work.

Exacting fit. Router waste removal produces
a dead-flat socket front for the runner dove-
tail. A tight fit keeps the joint clean.

All aboard. A look at the interior parts of the
lowboy shows where the seven parts fit.
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from the bottom edge of your panel and
use#8 x 11/4" screws to join the pieces.
(Make a test cut in a scrap, complete
the through-hole using a 16" drill bit
and check the needed screw size before
beginning the operation; depth of cut
adjustments change the screw length
required.) When ready, drill the nine
pockets.

While you can drill the apron as-
sembly for the drop finials later, this
is a good time to do so because it may

save you from splitting the apron dur-
ing glue-up. Find and mark the centers
of the bottom edge of the apron and
supports. On thatmark, drilla /4" hole
that's approximately 1'/4" deep. Your
holesneed to be parallel in both direc-
tions for the finials to sit right.

Add glue to the mortise and tenons
for the end panels, slip the joints to-
gether, align the top edges of the panels
and legs then secure a couple of clamps
and let the glue dry.

Laid back. The key to good pocket-screw
holes using a press is to tilt the workpiece at
22'/2° as you dill.

It’s possible to exert too much force
on the mortise and tenons as you as-
semble the base, so I use the finial holes
and a spacer to support the apron — I
don’t want to crack or splititas I work.
Insert two dowels into the holes, then
bridge the gap with ascrap drilled to slip
over the dowels as shown on page 31.

With the glue dry on the end panels,
repeat the steps to assemble the apron
and back panel. Align the top edges,
add a few clamps as needed then set
the base aside as the glue dries.

N—
Decorative Details
FINIAL PATTERN CARCASE Towrap up the base asse_mbly, slip the
T drawer dividersinto position. Each di-
Grid = /4" squares
235/8" 335/8“
1 83/8" 245/3"
15" le 51/2|| 5l gt |l 5/8“
s 3/4||
)
43/g"
# 71/8”
101/4" 10"4"
297/4"

SIDE
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Simple jig. Holes for the drop finials have to be true; one easy tech-
nique is to use a drill press to drill a scrap to use as a guide for your
power drill. Hold the scrap flat and tight to the apron as you work.

vider is toenailed at the rear and glued
and pinned to the supports; I added a
couple of screws through the apron for
extrasupport—the screwsare covered
by the applied double-arch moulding.
The double-arch moulding sur-
rounds the three drawer openings.
There are numerous methods to make
this moulding, including a beading
plane with a plow plane to groove out
the middle, or scratching the profile
into the edge of your stock. But for me,
thisisan operation for the router table.
One setup, two passes and it’s done.
Installa /4" beading bitin your rout-
er table, set the profile flush with the
tabletop then pass your stock over the
bit. Flip the stock end for end and make
asecond pass. The router bit removes
the center as youmake the cuts. Rip the
moulded strips from the motherboard
until you have the necessary lengths.
Miters at the corners of the openings
are easy. Where it gets tricky is where
the moulding at the bottom edge of the
center drawer intersects with the side
moulding on the two outside drawer
openings. With the ends of the center
piece mitered to forma point, I position
the piece then mark the two outer edges
onto the side mouldings.
On the back face of those pieces, use
a combination square to draw in the

SUPPLIES

Londonderry Brasses
londonderry-brasses.com
or 610-593-6239

3 = William & Mary pulls
#wm-88, $38.50

Price correct at time of publication.

under stress.

45°lines—they intersectat the middle
of the moulding. Then saw close to the
lines before paring away the balance
until you geta tight fit. When the parts
aresized, trimmed and ready to install,
apply a thin bead of glue, position the
mouldings then tack themin place with
23-gauge pins or hammer in a couple
of headless brads.

Top it Off

There is nothing fancy about the low-
boy top. Mill, rip and crosscut the slab
tosize, thenrouta profile alongall four
edges. I used a /2" roundover bit then
knocked off the bottom edge using
sandpaper.

The finials use basic turning tech-
niques. It’s best to turn the two from a
single piece of stock (see the pattern on
page 30); that makes it easier to create
matchingshapes. If you turn the tenon
asanintegral part of the finial (I prefer
toinsertadowel after [ have the shapes
turned), make sure to get the diameter
correct. The finials fit to the apron with
a friction fit—no glue needed.

Before installing the finials, you
need to make and shape the plates
through which the finial tenons fit.
The plates are milled to size and thick-
ness then the edges are rounded over.
Luse a /4" roundover bit in my router
table, or you could use hand tools to
do the job.

Work on the case is now essentially
complete, but to take the piece up a
notch and to produce a lowboy closer
to the original, cock beading can be
added. If you plan to take a stab at this
technique, see “Cock Beading Done
Three Ways” on page 32.

. . P

Stress relief. Use the finial holes to hold a temporary support in place
as you clamp the lowboy front; this keeps the apron from cracking

Drawers of Tapered Sides
Making the drawers begins with careful
wood selection for the drawer fronts.
In most cases, and especially when
drawer banks are divided into two or
three separate fronts, I cut the pieces
from asingle piece of stock; it's always
best to keep the grain flowing across
the fronts.

Drawer constructionisanother tell-
ing sign of early Queen Anne period
work. Drawer sides and backs are the

Hidden stability. A couple of well-placed
screws — that will be covered by double-arch
mouldings — hold the dividers tight to the
apron.

Slick trick. Use a scrap cut at a 45° angle to
help guide the chisel as you pare the pointed
cutout for the intersection of the double-arch
moulding.
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COCK BEADING DONE THREE VWAYS

hen the cock beading was applied to the original

lowboy, | suspect that the pieces were steamed
then bent into position. If you had seen the number of
tacks used to secure the original beading, I'm sure you
would think the steamer wasn’t working adequately at
the time. There are many tacks in use.

While we have the steam-bending method today,
we also have a couple other options with which to work.
One such method is to soak the 332" thick pieces, then
apply heat — not hair-dryer heat, but paint-stripping-gun
heat — until the wood succumbs and bends to the desired
shape. | use this approach to bend and install the cock
beading on the end panels. It works fine, but patience
is a must during the heating process; | sometimes start
bending before the pieces are ready, so | break many as |
work. A word of caution with this method: If you expect
to need four pieces of beading, make eight.

Work using a heat gun begins with hide glue on the
panel edges (as does the steam-bending method). As you
“melt” the board and it begins to bend, drill small holes
through the cock beading to secure things with %16"-long
tacks. Don’t worry about spacing; place the tacks where
they’re needed.

While | was set up for this process, | used a rounded
form — a negative of the central arch in the apron —to bend
the circular piece of cock beading to fit that opening. I held

Old school. One technique used to form-
bend the cock beading is to apply high
heat to a soaked piece of moulding. The
act of steaming the piece allows it to bend
into shape.

Synergistic. The correct combination of
router bit and bushing produces a perfectly
thicknessed piece for cock beading.

make another piece.
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Works great. | found heat bending was ex-
cellent for the larger radius bends, and for
the round center section. Do use a form.

&

Test your skills. Cut close to the line, but
don’t touch it; excess material can be
sanded away, but nicks mean you have to

the piece to the form until | was ready to install it, which
was after most of the other cock beading was complete.

Another process is available due to routers in the
workshop - it uses the patterns made at the beginning
of this project to cut the profile, not bend it. Begin with
a pattern on top of a piece of stock that is appropriately
sized for thickness; orient the board’s grain to align with
the pattern length. Add a couple of clamps to keep things
secure, then mark the pattern design onto your material.

To set up your router, install in a /4" spiral-upcut bit,
add a 716" outside-diameter guide bushing and you're
ready to work. The combination of the two router acces-
sories produces a perfectly matched pattern cut that is
3/32" away from the pattern itself. Run the cut while keep-
ing the bushing against the pattern; you can make a couple
of passes, but the last should be held tight to the pattern.

Remove the clamps then take the extra stock to a
band saw and trim as close to the pencil line as you can
without hitting the line. After the thin, shaped piece is cut
free, move to a spindle sander to fair the surface to your
layout line. While your cock beading may not fit like a
glove, it will be so close that the beading snuggles tight
when glued and tacked. (Because the tacks are not hold-
ing a bend in place, you can arrange the tacks in a more
uniform and clean pattern.)

| used this method to make the two front cyma curves
that flank the center opening, and
the two half-cymas that fit around
the arched opening. This method
may be unconventional, but it
works. Sure, there are places where
the grain of the router-cut cock
beading is not as strong. But after
the pieces are glued and tacked in
place (drill pilot holes, by the way),
I see little chance of any problems.
In fact, I have a 35-year-old lowboy
with similarly made cock beading
that is still 100 percent intact.

— GDH

Look ma, no bends. It’s possible to pro-
duce shaped cock beading that perfectly
fits the cutout. The secret is pattern work.



same width, and a bottom is applied to
complete the drawer box. As a result,
thesidesandbackarea /4" lessin width
than the drawer fronts, which are rab-
beted to accept the drawer bottoms.

Cutand fit the drawer fronts to the
openings. Make sure they can easily
slide into the openings—1Ilook for about
1/16" gap per edge. When the fronts are
properlysized, cut the rabbet along the
bottom edge then determine the sizes
of other drawer parts from the fronts.

The drawers in the antique low-
boy featured tapered sides and backs.
Building with tapered parts ups your
game as a woodworker, but the drawers
would work just as well if they were
built without tapers.

Mill the drawer sides and backs to
thickness, width and length thenifyou
want to match the original, slice the
tapers ata band saw. Because there are
two different widths of drawer parts,
there are two setups at your band saw.

Tip the band saw table so the blade
leaves abit more than /4" at the topand
exits the workpiece about 8" up from
the bottom —after you plane the surface
youll still have a full /2" of thickness
at thebottom edge, yet the piece tapers
evenly along its width.

Mark off your pins and tails before
orafterscribingaline. Make sure you're

Tapered parts. The band saw is the best way
to taper drawer parts. Make sure you leave
material to plane the surfaces smooth and still
hit the appropriate thicknesses.

layout work is from the outside, or
non-tapered face. Complete the dove-
tail joints, then mill and attach the
1/4"-thick drawer bottoms using glue
at the frontrabbet and 18-gauge brads
to secure the entire bottom.

Finish & Hardware

Because thereare two different primary
woods used on this project (tiger maple
and cherry), some finishes are not an
option—a clear finish would exacerbate
the differences (of course, you may
choose to highlight those differences
if you like). To better blend the two
woods, I applied one coat of aniline
dye (Moser’s Early American Cherry),

Forget a marking gauge. An easy technique
to lay out the top and bottom thicknesses is
to strike a line with a sharp knife registered
against a straightedge.

then a few coats of shellac. To dull the
final coat of shellac, I applied a layer of
dull-rubbed effect lacquer.

The three pulls are of an early de-
sign, too. The bails of the pulls are at-
tached to the fronts using cotter pins,
which are bent and set on the inside
face of the drawer fronts. Of course,
other hardware options could be used.

With the finish complete and the
hardware installed, I attached the top
through the nine screw pockets. With
the lowboy on the bench with its bot-
tom up, the seven pieces that make up
the inside were easy to see.

With abit of decoration on the out-
side, you havea greatlowboy to display
in the house. That’s way better than
standing on a rack in museum’s back

Connecticut Lowboy room. PwMm
NO. ITEM DIMENSIONS (INCHES) MATERIAL COMMENTS
T w L T
Glen is quite sure his interior is more complex than

04 Legs 27/8 27/8 291/4 Tiger maple that of this lowboy. He can be reached at
a1 Back 3/, 10Vs  23a Cherry 1" TBE* glen.huey@fwmedia.com if you have comments.
a2 Ends Yy 10Y4 17 Cherry 1" TBE
1 1 Front apron 34 5/8 234 Cherry 1" TBE
a1 Top 3  23%8  33%%  Cherry ONLINE EXTRAS
0 2 Dividers 34 7V 1778 Poplar For links to all online extras, go to:
3 2 Divider supports 34 14 578 Poplar m popularwoodworking.com/feb14
1 3 Drawer runners 34 2 17°/8  Poplar 3/g" TOE** vipeo: Watch the author lay out and cut a
0 2 Drawer guides 15416 21k 15 Poplar cabriole leg using a table saw and band saw.
2 Finials 1716  1N6 35/ Cherry BLOG: Read how tapered drawers are also
M el s 1, %6 1% Gy found in the work of a Shaker craftsman.
0 1 Double-arch moulding /4 5/g 60 Cherry Includes extra ToBuY: Get instruction, detai{edstep photos

3 : : and a pattern to make your first cabriole leg.
0 2 Large drawer fronts /4 7'/8 5'/2 Cherry i
O 1 Small drawer front s s . Cherr IN OURSSTORE: Build a more upscale Queen

Y Anne period dressing table, or lowboy.

0 1 Cock beading 33 Bne 84 Cherry Includes extra

*TBE=Tenon both ends; **TOE=Tenon one end

Our products are available online at:
m ShopWoodworking.com
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Perfect
houlders

BY JEFF MILLER

An 18th-century
chairmaker’s saw
makes 21st-century

work easier.
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Simple solution. An easy-to-make tenoning frame and
saw (top) make short work of perfect shoulders on any

workpiece (inset).

he graveyard of obscure and

| forgotten tools is large, densely

packed and many layers deep.

Many of these tools richly deserve their

pauper’s burial. But once in a while you

comeacross a tool that does things that

are quite remarkable, and you won-

der why itever disappeared in the first
place.

Ididn’t go rooting around foran old
tool to dig up and bring back to life. I
was simply trying to find a better way
to cut tenon shoulders for some of my
more complicated chairs. Cutting ac-
curate, well-aligned shoulders, even
on a straight tenon, is fairly difficult;
cutting them on these chairs, where I

had curved parts and angled shoulders,
is especially so.

Idevised asolution, then discovered
that earlier chairmakers — of course —
had long ago faced the same problem
and had come up with arather elegant
solution. Butelegant or not, it went the
way of so many hand-tool techniques.

The technique relies on a couple
of tools that appear to have been in
use mainly in France. The armchair
maker’s saw (Scie Spéciale pour le Fau-
teuil) was used with a vise-like tenon-
ing frame (or jack), and another layout
tool, called a bilboquet, which I chose
not to resurrect (in its stead, you will
need to make asimple spacer block for

PHOTOS BY THE AUTHOR; ILLUSTRATIONS BY ROBERT W. LANG FROM THE AUTHOR'S MODELS




setting up the work). With these easily
made tools, it's possible to cut straight
(orangled), perfectly-aligned shoulders
on even curved workpieces.

It’s worth noting that my adapta-
tionsare notattemptsata perfectrepro-
duction. They were my attempt to make
useful tools for my specific needs. But 1
have been surprised by how generally
useful these tools are.

The Armchair Maker’s Saw

Take asaw blade, mountithorizontally
inablock of wood and add handles on
top—that’s the essence of the armchair
maker’s saw. But refinements make the
tool, so I experimented a bit with saws
and configurations to get it to work just
right. A fine-tooth crosscut saw works
thebest, but you also wantablade thick
enough toresist deflection when you're
cutting (ruling out some of the Japanese
saw blades I tried at first). I wound up
using a small crosscut saw blade from
Lie-Nielsen Toolworks.

Idrilleda couple of holes in the saw,
then cleaned up the holes. Amachinist,
or Lie-Nielsen Toolworks, can punch
these holes as well.

I decided to sandwich the saw be-
tween an upper block thathas handles
mounted toit,and alower block, made
out of a much harder wood for wear
resistance.

For the upper block and handles,
I used walnut; for the lower block, I
chose ipe. Aligning the saw blade be-
tween the upper and lower blocks, 1
marked out the location of the holes
in the saw blade, allowing for the saw
to stick out from the side of the blocks
about */8". I then added marks for two
more holesjustbeyond the ends of the
blade. I clamped the two blocks to-
gether and drilled through them both
at each marked location with a 316"
drill bit, then used a 1/4"-20 machinist’s
tap to cut threads in the lower block.

The easiest way to do thisis to chuck
the tap in an electric drill then slowly
and gently run the tap down into the
hole. The pilot hole should keep you
straight (you may want to practice thisa
couple of times). Then reverse the drill
and let the tap unthread itself out of
the hole. Now enlarge the holes in the

upper block to /4" and countersink for
17420 flathead machine screws.

I turned the knob, cut out the tote
on the band saw, rasped it to a comfort-
able shape then scraped and sanded it
smooth. I decided to fit the handles
into shallow mortises traced on the
top of the upper block, then screw and
glue themin place from the underside.
Finally, Irana (purely decorative) small
ovolo around the edges.

The Tenoning Frame
The tenoning frame holds the work-
piece and allows you to saw around all
four shoulders. The top surface needs
tobeasflataspossible, so the armchair
maker’s saw registersin the same plane
on all sides of the workpiece. Beyond
that, it’s mostly a question of how in-
volved you want to get. (In other words,
feel free to simplify.)

Make the back piece of the dove-
tailed frame out of 21/4"- thick stock

Parts. The saw consists of a blade, two blocks
of wood, two handles and machine screws.

“The contemporary craftsman...
celebrates material and skill and
considers them sources of mean-
ing within the work.”

—Peter Korn,
from”“Why We Make Things
and Why it Matters”

and the balance from 1%4"-thick stock.
Rabbet the ends of the two side pieces
12" deep x the length of the tails (134"
for the front, 21/4" for the back). These
rabbets make the dovetails easier to
mark out, mean a little less waste to
remove when cutting the joints and
allow you to cut the /2"-deep groove
for the vise jaw without cutting into
the tails.

I cut the dovetails on the table saw
(pins) and the band saw (tails), but for
dovetails of this size, an adaptation of
the Jameel Abraham’s “Condor Tails”
approach from the August 2011 Popular

Ready to cut. The finished saw looks rather
like a handplane.
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Woodworking Magazine (issue #191)
would also work well.

Fitting the dovetailsand test-assem-
bling the frame proved to be quite a
challenge until I figured out thatIcould
disassemble the frame by expanding
a wooden handscrew to pull things
apart. (It's perfectly acceptable to cut

Machine-assist. For dovetails of this size, |
cut my pins on the table saw and tails on the
band saw, then clean up to the baseline with
chisels.

large finger joints then peg the corners,
but not nearly as much “fun.”)

Cut the frame’s vise jaw to size and
carefully fititin place. You're looking
fora close fit; you want the jaw to move
easily (with a little wax applied), but
with very little up-and-down slop.

Note: If you happen to have a wagon
vise on your workbench, you may be
able to use thatas your tenoning frame.
Just check to be sure that your work-
piece is held perfectly square to the
workbench top (and that the benchtop
is flat) when clamped in the vise.

Wooden Vise Screw & Garter
Lopted to make the vise handle integral
with the threaded portion, soIstarted
with a 14" long x 15/8"-square blank.
Mark out the centers on the ends of
the blank, then lay out an octagon and
saw or plane the four corners down to
your layout lines. Mount the octagon
on your lathe, and turn down the first
7%4" to an accurate 12" diameter for
the threads. The next 2", between the
threaded portion and the octagonal
handle, should be 1¥4" in diameter.
You should also turn the very end of the
octagonal handle to round, leavinga /2"
boss to be removed later. The octagonal
handle winds up beingabout 44" long.
I used a Beall 112" threader to cut
the threads. This required a few prac-

TENONING FRAME — EXPLODED VIEW
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tice runs on some extra blanks that I
turned, but the results were excellent.
Once you've cut the threads, return
the handle to the lathe to turn down
a /2" wide groove for the garter, >/3"
from the end. Use a piece of /2" Baltic
birch plywood to size this groove for
afairly precise sliding fit. The finished
diameter of this groove should be 1".

Make the garter by cutting two
pieces of /2" Baltic birch plywood to
258" x 1°16". Clamp the two together
side-by-side, mark out the midpoint on
the seam, then drill a 1" hole through
the clamped garter blanks.

You'll need to cut a stepped recess
in the tenoning frame jaw for the end
of the vise screw and the garter. Drill
a 17/8"-diameter hole, 116" deep that
is centered on the front face of the jaw.
Around that, mark out a recess 2%/3"
square, then rout /2" deep and chisel
the cornerssquare so that the garter just
fits. You should now be able to capture
the end of the vise screw between the
two halves of the garter, then slip this
assembly into the jaw. Adjust the fit
if necessary to allow the handle and
screw to rotate without much effort
or backlash, then drill four pilot holes
for the #6 x 1" screws that attach the
garter (and captured threaded handle)
to the vise jaw.

Drilla 13/8"-diameter through-hole
centered in the 1%/4"-thick end of the
frame, then cut the threads with a tap.

Before you assemble the frame, you
should glue a piece of suede leather to
the face of the jaw and to the business
face of the frame. This greatly improves
the grip of the setup.

TENONING FRAME
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Handle it. After turning and threading the vise
screw handle, fit the garter.

Fit to be screwed. Cut the recess for the garter
in the vise jaw, then drill for and countersink
for screws that will allow the entire assembly
to move smoothly together.

Glue up the frame with the sliding
jawin place. When the glue is dry, you
can plane the outside surfaces flushand
work on any cosmetic issues. Then,
thread the screw through the frame
end, slide the garter halves together
in the notch and screw the garter in
place. You may want to wax the sur-
faces that rub.

Tighten the vise jaw all the way
closed, then plane the top surfaces of
the frame and the jaw flatand even all
the way around (or you can sand the
whole frame upside down on a piece
of sandpaper stuck to a flat surface).
Take your time with this; it'simportant
that the saw has an even, flat plane off
which to reference.

On the French version, a stub was
usually added to the frame to make it
easier tosecureinavise. This was usu-
ally justaboard that stuck straight out
the back. My workbench has a wagon
vise,and it seemed simpler and sturdier

to have the stub project down from the
back of the frame; the frame sits on the
benchtop, and the stub is secured in
the vise. You should adapt the stub to
suit your specific bench.

I also decided to add a removable
stop that helpsalign boards for cutting
square tenons. This is justa '/4"-thick
strip of wood roughly 11/2" wide that I
screwed at the back corner of the frame
against one of the sides. Check to en-
sure that the strip sits perfectly square
with the surface and adjustitif neces-
sary. This strip shifts your workpiece
squarely into the center of the frame
so the vise block pressure bears fully
against the surface.

A Setup Guide
The saw and the frame were usually
used with a bilboquet, a tool for lay-
ing out the tenon cheeks and locat-
ing the shoulders once the work was
clamped in the frame. I did not make
one of these; I prefer to lay out my ten-
ons earlier and cut to the lines. Butitis
important to at least make up a spacer
block that you can put on the tenoning
frame to give you the exact location of
the shoulders. Youalign your shoulder
marks with this spacer block. It should
be sized to exactly the distance from
the top of the tenoning frame to the
bottom of the kerf made by the saw.
To make it a little easier to align
perfectly with a gauged shoulder line,
you canalso screw ascribing disk like
those used in cutting gauges so that the
edge of the diskis perfectly flush with

R

Perfect alignment. A disc (perhaps the round
blade from a cutting gauge) screwed to a

spacer block can help you to align your work-
piece in the vise for dead-on sawing accuracy.

the top of the spacer block. You'll get
justenough tactile feedback when you
hit the mark perfectly.

How to Use the Tools

Clamp the tenoning frame to your
workbench and place your workpiece
in the frame. Use your setup guide to
align the shoulder marks at the proper
height above the frame surface and
clamp securely in the frame. Now saw
around the four shoulders. Make sure
to keep the base of the saw flat, and
saw gently and evenly. It takes a little
practice to get the feel of the saw. And
don’t rely on the projection of the saw
blade out the side of the saw asa depth
stop; just cut by eye to the proper depth.

Peerless Results

The armchair maker’s saw and tenon-
ing frame are fascinating tools to have
around; they always provoke stares
and comments when I take them out
in public. And it’s not just the novelty
of tools, or that they function so differ-
ently than what we’re used to seeing.
It’s also that these tools provide what
is a remarkably sensible solution to a
fairly challenging task.

I find that the armchair maker’s saw
and tenoning frame are one of the easiest
ways to cut tenon shoulders I've come
across. And for cutting angled shoulders,
orshoulders on oddly shaped pieces, this
method is without peer. pwm

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

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/feb14

BLoG: Get a free chapter from the author’s
“Foundations of Better Woodworking.”

BLOG: Read Jeff Miller’s blog posts about a
simpler version of a tenoning frame (hint:
no dovetails) and using the frame to hold
angled and curved pieces.

ArTICLE: Read Christopher Schwarz’s profile
of Jeff Miller and his work.

INOURSTORE: “Foundations of Better Wood-
working,” by Jeff Miller.

Our products are available online at:
® ShopWoodworking.com
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On the set. Roy Underhill’s nail cabinet is a
converted crate. The cabinet has seen a lot of
use and has held up pretty well.
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BY CHRISTOPHER SCHWARZ

It's a crate. It’s a cabinet. It's useful shop furniture.

ne of the enduring features of
O Roy Underhill’s “The Wood-
wright’'s Shop” PBS television
show is the familiar and rambling back-
drop of former projects, parts, toolsand
wood that frames most episodes. My
favorite item in his shop is his nail cabi-
net—a pine wall-hung cabinet tucked
in the far back corner.
On theinside of the door of the cabi-
net, Roy has hungaprint of alovely lady
holdingabockbeeralongside an admir-

ing goat. And while that’s some nice
lens candy for the television cameras,
I'm more attracted to the 21 drawers
on the right side of the cabinet. These
drawers are more useful to the married
woodworker.

Nail cabinets show up frequently in
traditional workshops of many trades,
and they are illustrated and discussed
inbooksabout traditional shops. These
cabinets stored the screws, nails and
bolts thata workshop might need. And



because these fasteners were valuable,
many of the cabinets would havealock.

The last time I visited Roy, I asked
permission to measure and reproduce
his nail cabinet, which he purchased
duringayard sale in Washington, D.C.
AsImeasured the piece, I wasbemused
by its unusual construction — it was
a finger-jointed carcase covered in
nailed-on battens.

Then Roy showed me the reason for
the odd construction: The cabinet was
built froman old crate for Ohio Blue Tip
Matches made by the Ohio Match Co.
of Wadsworth, Ohio (1895-1987). For
me, this made the project even more
fun:Thad to firstbuild a crate and then
turn it into a wall cabinet.

Asaresult, some of the construction
techniques might seem a bit odd. If
you don’tlike them, feel free to change
them. My goal was to make a respect-
able reproduction of this charming
cabinet because I've always liked the
one on Roy’s show.

Construction Overview

The original is made entirely of pine —
probably Eastern white pine — though
any dry softwood will do. The carcase
of the original crate is joined at the cor-
ners with finger joints (though I opted
for dovetails on my version). The back
of the carcase is nailed-on 3/8"-thick
boards that are shiplapped.

The assembled carcase is covered
with narrow 1x battens to make the
“crate” easy to graband lift. These bat-
tens conceal the joinery on the corners
of the carcase.

Once you have your “crate” built,
you can turnitintoacabinet. The inte-
riorisdivided into 21 spaces using thin
pieces of pine that are joined with an
egg-cratejoint. The drawers are simply
glued and nailed together; the only
thing difficultabout the drawers s that
you have to build 21 of them.

Finally, the entire cabinetis fronted
by a door with mitered corners. The
panel of the original door was simply
nailed to the inside of the mitered door
frame. The panel had cracked over time,
so I chose to make my panel float in
grooves plowed into the railsand stiles.

The whole thing is finished with

Gang-cut tails. Whenever possible, | gang-cut
my tail boards, which saves time and (in my
opinion) makes it easier to keep the saw 90°
to the face of the board. A shallow rabbet on
each tail board makes it easy to keep things
square during transfer.

shellac and hung on the wall with a
French cleat.

The Walls of the Crate

As mentioned above, the walls of the
original crate were joined at the corners
by narrow finger joints (you can see
the joints from the inside where they
have separated a bit). I don’t have the
jigs or desire to make narrow finger
joints here, and cutting this machine
joint by hand is just silly.

So I joined the case sides, top and
bottom using through-dovetails. The
joinery is all covered by battens in the
end, so the end result looks the same
as the original. For strength, I put the
tails on the case sides; the pins are on
the top and bottom bits.

Glue up the carcase, paying close
attention to keeping the corners square
atboth the front and rear of the case. I

Hide the gap. The shiplapped joints on the
long edges of the backboards hide any gap
that would open up when the boards shrink
in the dry season.

PHOTOS BY THE AUTHOR; ILLUSTRATIONS BY ROBERT W. LANG FROM THE AUTHOR'S MODEL

As square as possible. Take extra pains to get
the carcase square at glue-up. It will save you
frustration later when you fit the door and the
21 drawers.

use hide glue for jointslike this because
it’s reversible.

If you can’t get the case perfectly
square at glue-up, you have one more
chance to pullitsquare with the back-
boards. The backboards are 3/8"-thick
boards of pine that are shiplapped on
their long edges and nailed to the back
of the case.

I used 3d cut fine finish standard
nails to affix the back, though 4d will do.

Ifyour caseis out of square, pull the
case square with a clamp diagonally
across two corners, then nail the back-
boards in place. This usually helps if
the case isn’t too racked.

The Interior Dividers

The interior drawer dividers of the
original nail cabinet were obviously
built up using miscellaneous scraps
that were nailed and glued on to get the

Nails, no glue. Nails will bend, allowing the
back to expand and contract without splitting
the backboards. Be sure to use nails with a
pronounced head to hold the backboards in
place.
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More gang-cutting.
Lay out the slots on one
board, clamp all the
dividers together and
make the cut in one

go. Here on the table
saw, I'm using the saw’s
miter gauge and a high
fence to push the divid-
ers through the blade.

Friction & pins. You
should have to knock
the joints together with
a mallet. Then pin all
the intersections with
1"-long headless brads.
You'll have to nail them
in diagonally to secure
them.

164"

23"
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EXPLODED VIEW

“Apart from panel and veneer pins
the furniture maker has little use for
nails except for softwood work etc.”

— Ernest Joyce,
“Encyclopedia of Furniture Making”

jobdone. Some parts were rough-sawn;
some were different species.

Instead of replicating every odd scrap
in the cabinet, I simplified the construc-
tion while still maintaining its look and
function. On the original, the horizontal
and vertical dividers are joined with
egg-crate joints, and so L used that same
joint for my dividers.

The dividers are all 38" thick and 6"
wide. Every divider has 38"-wide slots
cut into it. The slots on the horizontal
dividers are 273" long. The slots on the
vertical dividers are 3" long. When the
dividersare knocked together, they will
be offset by 18" at the front, just like the
original.
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Nailing jig. This scrap-wood jig
helps you locate exactly where
the horizontal dividers are lo-
cated. It is made using two thin
pieces of scrap that are nailed
to a scrap of '/2"-thick pine.
Slip the jig onto the carcase
and press one of the thin slips
against the dividers inside the
case. Trace its location on the
exterior. Repeat.

Lay out the locations of all the slots
using the drawings as a guide. I used
dividers to step off the drawer sizes, and
T used an actual piece of the drawer di-
vider to lay out the width of the slots.
Note that the three bottom drawers are
taller than the others.

I cut the slots on a table saw, though
they are easy to cutby hand or onaband
saw. After cutting the slots, knock the
dividers together and pin the joints by
toenailing them with headless brads.

With the dividers together, knock
the assembly into the carcase. The front
edge of the horizontal dividers should be
located 112" from the front edge of the
carcase. That spacing allows room for
the bin pulls and knobs on the drawers.

The nextstep is to nail the horizon-
tal dividers to the carcase. Thisis done
easily with a simple jig that makes it
(almost) impossible to miss with your
nails. (See the photo above for details
on the jig.)

Nail Cabinet

NO. ITEM DIMENSIONS (INCHES) MATERIAL

T w L

Q2 Sides 108 24'% Pine
d 2 Top/bottom 3/4 10 174 Pine
a1 Back g 17Va 241/ Pine
3 2 Door rails ) 17/8 171/4 Pine
d 2 Door stiles ) 17/8 241/ Pine
@ 1 Door panel 3 1334 21V Pine
TOP FRAME
Q2 Stiles 3/ 18%/4 Pine
0 2 Rails 3/4 7 Pine
SIDE FRAMES
a4 Stiles 34 24 241 Pine
1 4 Rails 3/4 13/4 6'/2 Pine
BOTTOM FRAME
1 1 Front stile 3/4 193/4 Pine
d 1 Rear stile 3/4 18%/4 Pine
Q2 Rails 34 2 7 Pine
INTERIOR
0 2 Vertical dividers 3/g 6 23 Pine
1 6 Horizontal dividers 3/s 6 16'/4 Pine
312 Wide drawer fronts 3/4 214 53/8 Pine
1 6 Narrow drawer fronts 3/4 214 34 Pine
2 Wide lower drawer fronts 3/4 4 58 Pine
0 1 Narrow lower drawer front /4 4 34 Pine

W G
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Affix the dividers. With the lines drawn on
the carcase sides, drive in the cut headless
brads and set them /16" below the surface.

Use 4d headless brads to secure
the horizontal dividers to the carcase.
There’s no need to nail the vertical di-
viders to the carcase; gravity and fric-
tion are sufficient.

Making ita Crate
The fun part of this project is taking
this nice carcase and turning itinto a
packing crate. Youdo thisbynailing on
1x battens so they look a bit like rails
and stiles. Thereisno otherjoinery be-
tween the battens —just glue and nails.
Cut the battens to the sizes shown
in the cutlist. The easy way to install
these is to first attach them to the car-
case sides, trim the pieces flush to the
top and bottom of the case then finish
up the work on the top and bottom.
The important thing to remember
is that the battens should extend out
1/2" (or a tad more) from the front lip

Piece by piece. The battens form the rails and
stiles that frame the exterior walls of the crate.

As on the original, they are simply nailed and
glued to the carcase — there’s no joinery be-
tween the rails and stiles. So this is fast work.
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of the carcase. This /2" lip creates the
opening for the door. Before you attach
the battens, make sure their position
works with the hinges you have pur-
chased for the door. If the hinge leaf
iswider than /2" you have to shift the
battens forward a little on the case so
the hinge can open and close.

All the battens are attached with
brads and glue.

Mitered Door

With all the battens attached, you can
determine the final sizes of your rails
and stiles for the frame-and-panel door.
The corners of this light-duty door are
joined by miters that are glued and
nailed, just like the original.

When I cut miters, I saw them first
then trim them toa perfectlengthanda
perfect45°withamiter shooting board
and a handplane.

Even if you love your chop saw, 1
encourage you to give thisa try some-
time. I've found no easier way to cut
perfect miters. By shooting the miters

SUPPLIES

Lee Valley Tools
leevalley.com or 800-871-8158

1=knob, 177mm x 15mm
#01A0517, $2.10

1 pair = fixed-pin butt hinges
#00D0302, $20.40/pair

7 mflat knobs, 11/4" x 1"
#02W3022, $3.30 each

14 mshell pulls, 31/8"
#02W3026, $4.15 each

Prices correct at time of publication.
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with a handplane you can control the
length of your rails and stiles in .001"
increments. And you can hit dead-on
45° with ease.

Once the miters are cut, plow a
3/16"-wide x ¥16"-deep groove on the
inside edge of the rails and stiles. The
3/8"-thick panel fits into the groove
thanks to arabbet cut on all four edges
of the panel. Be sure to size the panel so
it has a little room for expansion and
contraction in its width.

I don’t own any fancy clamps for
gluing mitered corners — most band
clamps are fairly frustrating to use —
so I glue up miters, corner by corner.

FirstIspreadalittle glue on the two
mating surfaces of the miter and let
them dry foraminute. ThenTadd more
glue to the joint. I press the two pieces
together and drive a single nail through
the stile and into the rail.

Irepeat this process for each corner
(don’t forget to slide the panel into the
frame before adding the last piece).
Then I clamp up the joints using four

Inaccurate. The 45° setting on my
iron miter box is off by about half
a degree. But | don’t mind. That’s
because | shoot my miters, which
allows me to sneak up on the
perfect length and angle.

i i‘
Nail the miters. A single nail through the stile
and into the rail prevents things from sliding
around as you clamp up this mitered joint.
This was, by the way, how the original door
was assembled.

ordinary bar clamps. The nails prevent
the miters from sliding as you apply
pressure at the corners.

21 Drawers

Because this is a cabinet for nails, it’s
appropriate that the drawers are nailed
together. All the drawers are construct-
ed in a simple manner: The front and
back are captured by the sides. The
bottom is then nailed on.

The drawers look a little odd — the
end grain of the sides and bottom is
visible on the drawer front. But they are
acceptable for a piece of shop furniture
—and the drawers in the original have
survived many years of use.

Begin by fitting all the drawer parts
for each opening. I try to do as much
fitting as I can before assembly. This
usually means the drawer will require
little or no tweaking after assembly.
First I fit each bottom to its opening.
Then I fit the sides, front and bottom.
Then I begin assembling the drawer.

To doso, place the frontand sides in
position on the bottom. Feel if the draw-
er front needs to be reduced in length
so the sides are flush to the bottom. If
youneed to trim the drawer front, trim
the back by the same amount.

Glue and nail the sides to the front.
Then glue and nail the back to the sides.
Finally, glue and nail the bottom to the
drawer. Fiteach drawer toits opening,
numbering the drawer and its opening
as you go.

Hardware & Finish
As on the original, I used bin pulls for
the larger drawers and knobs for the
smaller drawersin the center. To ensure
I got the bin pulls located correctly,
madea quick drilling jig that I clamped
to each drawer front. The jigensuredI
didn’t make a layout error.

The knobs are located dead center
in the fronts of the smaller drawers.

Were I to make changes to this cabi-
net, it would be with the hardware.
While I like the bin pulls, it would be
more helpful to have pulls like an old
library card catalog; the card could
tell you what type of fastener is inside
the drawer.

To solve this problem, Roy simply


http://www.leevalley.com/us/

Begin with the bottom. Cet each bottom board to slide in and out of its
opening before sizing the other drawer parts. If the bottom binds, the

assembled drawer will bind.

Too long? Dry-assemble the drawer to feel if the drawer front is too

long.

wrote whatisin each drawer on the bin
pull. I think he did it with pencil —it’s
almost impossible to see on camera.

Another thought: Add 2" of depth to
the cabinetand you can hang hammers,
screwdrivers and other accoutrements
of fastening and unfastening on the
inside of the door.

Install the hinges and knob on the
door. T used a magnetic catch to hold
the door shut. Because I'm the only
person who works in my shop, there’s
no need foralock.

I finished the nail cabinet with two
coats of garnetshellac, sanding between
the coats. The cabinet hangs on my
shop wall with a French cleat made
from 1/2"-thick material.

Andnow comes the fun part: Empty-
ing my tackle boxes of nails and screws
and putting them into their new draw-
ers, which are located conveniently

e A ra LR

this cross-grain joint.

Glue the bottom. Because the parts are all softwood, which doesn’t
move much once it’s dry, you can get away with both gluing and nailing

Shoot it. If the drawer front is too long, shoot it to perfect length with a
plane on a shooting board. Count your strokes. Then reduce the length
of the drawer back by the same number of strokes, provided your

original lengths were the same.

above my workbench. Oh,and I guess
I'll have to look for a picture of a lady
and a goat. WM

Christopher is the editor of Lost Art Press and the au-
thor of the forthcoming book “Campaign Furniture.”

Insurance. When | have to do something 14
times, you can bet I'm going to make a jig to
ensure my mind doesn’t wander and cause
me to make a fatal error at this stage of the
project. This simple jig locates the holes for
the bin pulls in the correct place. For the taller
drawers on the bottom, | set the jig /3" lower
on the drawer front.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/feb14

BLOG: Read about the fasteners the author
recommends for a traditional shop.

PLAN: Download a SketchUp model for the
Roy Underhill’s nail cabinet.

INouRsTORE: Classic episodes of the”The
Woodwright’s Shop” on DVD.

T0BUY: “Mastering Hand Tools 2-Disc DVD,”
by Christopher Schwarz.

Our products are available online at:
m ShopWoodworking.com
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Make a Mortise

BY ROBERT W. LANG

I 4 Ways to
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A hole is just a hole, no matter how you dig it.

he mortise-and-tenon jointis
fundamental in woodwork-
ing. Along with the dovetail,
this joint has been used for
thousands of years. If you judge by the
number of devices and methods devel-
oped to avoid making mortises, you
might thinkitdifficultand demanding.
In truth, amortiseisjustasquare hole.

Aswithmostholes, itdoesn’t really
matter how you digit. The fundamental
elementsare the same whether you chop
by hand or mill with a machine; confu-
sionarises becauseitisn'talways obvi-
ous whatisimportant to makeasound
jointin a reasonable amount of time.

A mortise isn’t any good without a
matching tenon. If the joint fails it is
usually because too little wood is left
around the mortise, so itmakes sense to
let the location and size of the mortise
determine the size of the tenon.

The first thing to consider is where
to locate the mortise — too close to the
end of a board leaves weak grain that
can easily break while making the
mortise, or when the finished joint is
stressed.

The width and depth of the mortise
are equally important. When planning
a joint, take no more than one-third
the thickness of the mortised piece,
and make the mortise as deep as you
can. The strength of the jointis mainly
afunction of how far into the mortised
piece the tenon goes.

Through-mortise-and-tenon joints
are the strongest, but if you can’t (or
choose not to) go clear through, two-

LEAD PHOTO BY AL PARRISH; STEP PHOTOS & ILLUSTRATIONS BY THE AUTHOR



Width = no more
than /3 thickness
of mortised piece

The deeper the
mortise the
stronger the joint

MORTISE SIZE

thirds the width of the mortised piece
isareasonable target.

That leaves the length of the mor-
tise, or the width of the tenon to be
determined. The tenon will be strongest
the closer it is to the size of the piece
on which it is made. Make the tenon
as wide and thick as possible, and at
least half as wide as the overall width
of the workpiece.

What'’s Important, What’s Not
There are five surfaces ina typical mor-
tise. Two of them need to fit just right
for the joint to work. The other three
don’t much matter.

If you try to make a mortise with a
perfectbottomand ends you're wasting
time, and asking for trouble. Worry in-
stead about the wide cheeks and make
sure they are straight and square, but
don’t bother to make them perfectly
smooth. Extra space beyond the end
of the tenon doesn’t compromise joint
strength and it leaves room for excess
glue and bits of debris.

Unless you are making a through-
mortise, extra space at the ends will
let you adjust the position of the piece
and easily take it apart after a test fit.

A good joint can be pushed together
by hand pressure and stay together
when you lift it by the tenoned piece.

Length = at least
half the width of
the tenoned piece

Leave adequate
space between
end of mortise &
end of board

~
~
~

Layout Rules

Whatever method you use to make
your mortises, getting them the right
size and in the right spot is critical.
With machine methods, it is easy to
setwhere the mortise lies in the thick-
ness, and generally the width of the
mortise matches the width of your tool,
be it a drill bit, router bit or a chisel.
Depthisalsoaneasy target, especially
ifyouraimisabit deeper than the tenon
length.

Unlessyou are setting up foralarge
production run, it will likely take less
time to mark all your mortises and work
toyour lines. If youaccept that the ends
don’tneed to be perfect, you don't need
to spend precious time setting stops.
Getting close by eye will be faster.

Ifatall possible, gang parts together
and mark them as a group. Prepare a
story stick and you need only to mea-
sure once. Knife lines and marking-
gauge lines might take a little longer
to make, but the payoff is in cutting
the finished edges before you start to
excavate and in providing a path for
your tools to follow.

The Mighty Chisel

Inrecent years it has become fashion-
able to write about and demonstrate
chopping mortises entirely by hand.

Fit should be
snug along the
wide cheeks

Space at ends &

bottom is acceptable

MORTISE-&-TENON CROSS SECTION

Twofer. Ganging parts for layout ensures that
joint locations will be identical, and it saves
time. A knife marks a more definite line than
a pencil.

Wheel simple. A marking gauge defines the
finished edges of the mortises and is faster
and more accurate than repeated measuring.
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It's a good skill to have, and mortise
chisels are great for squaring up the
ends of machine-made mortises. But
in the end you're digging a holeand no
matter how skilled you might be and
how nice your shovel is, you're still
digging a hole by hand.

Thereare two steps to making amor-
tise —removing the waste and tidying
up the edges. The mass of a mortise
chisel helps considerably, and if the
wood is soft and agreeable, you can
hand-chop amortise inashortamount
of time. If the wood is hard, or the mor-
tises many, you'll find yourself in the
position of your ancestors — wishing
for amore expedient way.

After marking out the jointlocation,
thereare two general methods for using
the chisel to chop out the mortise. The
firstis to make a cutin the middle area
of the space and reverse the direction

Size does matter. The mass of a mortise chisel
enables it to drive deeper and remove more
wood than a standard chisel.

Leverage. The intersection of the bevel and
the back is an effective fulcrum for levering
out the waste. The sharp, square end scrapes
the edges clean on the way out.
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“Handiwork is no better than
machinery if the thing produced
be needless and without meaning,
and the principle to be estab-
lished appears to me to be, not
the supremacy of the hand over
the machine, but the supremacy of
the thing that is needed over that
which is made more or less as a
pastime.”

—Gustav Stickley (1858-1942),
Icon of the Arts & Crafts movement

of the bevel with each cut to create a
V-shaped recess. Placing the chisel to
start the cut requires some finesse, so
this method takes a while.

The other method is to start near
an end and make a series of cuts in
one direction, then lever out the chips
and repeatuntil you reach the desired

Dig deeper. After the first cut, chips and
debris fall into the previous cut, allowing the
chisel to go deeper with the same motive
force.

At the end. After removing the bulk of the
waste, chop straight down at the ends. It’s OK
if the end cuts are not perfect.

depth. When the bulk of the waste
is removed, drive the chisel straight
down at the ends. If you can keep the
chisel from leaning side-to-side, that’s
all there is to it.

The mass of the chisel helps keep it
plumb, if you have a loose grip when
you place it. If the business end of the
chisel is square, that is another aid to
keepingitvertical. And if you position
yourself behind the chisel, you will be
able to see if it is leaning left or right.

You can tell when the chisel hasbeen
driven to an optimal depth by the sound
and by the amount of resistance you
feel. Pry against the bevel to gain lever-
age and the back and end scrapes the
sides as you remove the waste.

If you don’t own a mortise chisel,
you can still make a mortise by hand,
but you need a lot more patience. The
processis essentially the same: Make a
series of vertical cuts then lever out the
waste. A standard chisel doesn’t have
the mass to go as deep with each cut.

No Shame in Using a Drill

If you look back in old books about
woodworking technique, the use of a
drill begins to be recommended right
about the time that efficient drill bits
became readily available. Again, the
method you choose depends on the
wood you are working with, the num-
ber of mortises you need to make and
your desire to get the job done.

Ifyour mission is to avoid the spouse
and kids, get out your brace and bitand
drill a hole to the depth of the mortise
at one or both ends. That reduces the
need for chopping. If you want to be
productive, the more wood you can
remove by drilling the better — if you
have an efficient and reliable way to
power the drill.

Adrill press, equipped with a fence
and a Forstner bit, is ideal. You can
use a bit the exact size of the intended
mortise, overlap the holesand be con-
fident that the holes are vertical. This
reduces the chisel work to easy paring
on the side walls and perhaps a couple
of cuts on the ends.

If youdon’t have adrill press, use a
hand-held drill with a brad-point bit.
Because you won’t have the control you
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Use a fence. At the drill press the fence
provides for consistent placement of the
Forstner bit. Drill a series of holes with a space
in between.

provide a place to locate the end of a wide
chisel. When the chisel is in place, little effort
is needed to shave off the high spots left by
the drill bit.

would have with astationary machine,
useabitthatis /16"-1/3" smaller than the
width of the mortise. As with the chisel,
the important thing is to keep the bit
plumb side-to-side,and you can easily
see that from the end of the mortise.

After drilling you need to pare the
side walls with as wide a chisel as you
can. If you marked the edges with a
gauge or a knife, you will have a defined
channel to locate the chisel. Paring is
easier than youmight think, especially
if you excavated the holes with a drill
press; all you need to do is shave off
the high spots.

Router & Fence

In theory, the electric router is the ideal
tool for making mortises. In reality, it
is only if you can wade through the
dozens of jigs and complex methods
that are available and arrive at an ex-

Overlap. The Forstner bit is guided by its
edges and won't wander off course when
removing the waste between the first set of
holes.

off the end with a conventional chisel. Posi-
tion an appropriately sized mortise chisel in a
knife line and you can do it with one cut.

Y.

-
=
=
=
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pedient and reliable technique. Most
of what you read, however, makes the
operation far more complicated than
itneeds to be.

With a plunge router equipped with
afenceand an spiral-upcut bit, you have
what you need and can get to work.
Remember that the ends of a mortise
do not need to be pretty and they do
notneed to be precisely located. What
doesneed to be precise is the width (the
diameter of the bit) and the location
(that is controlled by the fence). It is
generally easier to bring the router to
the work so you can see what you are
doing thanitis to plunge the work onto
the bit at the router table.

If you can keep from tipping the
router or biting off more than the router
can chew, all you have to worry about
iskeeping the fence tight to the work. I
usually plunge the bit to the final depth
ateachend, setting the location by eye.
Then I waste the material in between
with successive passes that increase
in depth.

There are limits to what the router
can comfortably do. Mortises /4" wide
and 1" orso in depth can be made with
asmallrouter. Beyond thatitbecomes
time for the big-boy router that can be
harder to control.

On your mark. Set the tool to the
layout line and avoid the need

to measure more than one time.
Clamp parts together to provide a
stable platform for the router.

Hole strategy. Make a full-depth
plunge at each end of the mortise,
locating the cutter to the layout

. lines. Then make a series of
progressively deeper passes in
between.
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Down low. Clearance between the auger bit
and hollow chisel is essential for the tooling to
operate efficiently. Don’t worry about leaving
a ragged bottom.

The spiral bit pulls the material out
of the mortise as you go. A straight bit
can grind up the wood, but the chips
and chunks have nowhere to go.

Routers are also effective for
through-mortises in the sides of cases.
It’s easy to put together a jig to guide
the bearing on a flush-trim bitand get
precise walls that are square to the sur-
face. Drill a hole to get the bit started
(and to remove some of the waste) then
square the corners after routing.

Dedicated Mortiser

It's easy to think that a single machine
will solve all your problems, at least for
aspecific task. A hollow-chisel mortiser
isan efficient method for making mor-
tises, but the cost of this one-trick pony,
in both dollars and in space, can out-
weigh its usefulness unless youmakea
lot of mortises on a regular basis.

A benchtop machine, as discussed
in “Woodworking Essentials” in the
November 2013 issue (#207), will do
the job, butnotmuch faster than usinga
drill pressand a Forstner bit. Amachine
with a moveable table costs consider-
ably more. The benefit is a quantum
leap in productivity if you're willing
to pay the price.

The performance of hollow-chisel
mortisers suffers as the size of the bit
and chisel increase. You can fita /2"
or /8" chisel in a benchtop machine,
but a /2" square contains four times
the material as a /4" square and a /8"
square has more thansix times thearea.
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First in. The drill bit does most of the work

and leads the way for the chisel to cut the
straight surfaces.

An inexpensive machine might
breeze through >16" or *8" mortises
but give up when you increase the size.
You can make mortises larger than the
chisel set by making multiple passes.

Atthe otherend of the spectrum, /4"
hollow chisels and bits can be fragile.
Thereisn’t much metal —you can’tlean
onagardener’s trowel the way you can
onaspade. The good part of thisis that
in most cases you don’t need to buy a
complete set of bits.

The chisel/bit combination removes
the waste and cuts the mortise sides
cleanly in one step. Most chisels benefit
fromabit of sharpening. Make the out-
side smoother and touch up the inside
with a diamond cone. Honing to fine
grits makes the outside look nice, but
doesn’t add much benefit.

As the bit chews up the wood inside
the mortise, the chips must move up
through the chisel to escape. Leave
enough of a gap to provide room and
give the bita head start on the chisel. If
the machine makes a chattering noise
orstarts to burn, the bitis set too close;
it's choking off the escape route for the
waste.

The best practice for making mor-
tises with a hollow-chisel machine is
to make a series of square holes with a
space in between. After defining both
ends of the mortise, come back through
and remove the material that remains.
Both the chisel and the bit follow the
path of least resistance and bend into
an open space next to the cut.
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One way out. Chips are pulled up by the bit
and exit through the slot in the chisel. Insert
the chisel so the slot is facing forward; if it’s
sideways, the hole will fill up with chips.

Adjust the Tenon

Mortises are straightforward to make,
and if you don’t get caught up in the
minutiae of making them perfectat the
ends or bottom, they don’t take long to
create. Adjusting the size ofa completed
mortise is another story — you're try-
ing to make fine adjustments inside a
narrow hole.

Tenons, on the other hand, are much
easier to tweak — mainly because you
can see what you are doing and have
access to the work. If your skills in mor-
tising make the size unpredictable, wait
and cut your tenons to fit. Err on the
size of a slightly big tenon then adjust
ituntil you get a decent fit. pwm

Bob is executive editor of Popular Woodworking
Magazine and the author of “Shop Drawings for
Craftsman Furniture,” among other books.

ONLINE EXTRAS

For links to all online extras, go to:
= popularwoodworking.com/feb14

vipeo: Watch a mortise being chopped
under glass in this video filmed at our
Woodworking in America Conference.

BLOG: Read about sizing tenons to the mor-
tise without measuring.

INOURSTORE: “Classic Arts & Crafts Furni-
ture,” projects built for Popular Woodwork-
ing Magazine by Robert W. Lang.

ToBUY: “Mortise & Tenon: Tools and Tech-
niques from a Master Woodworker.”

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

Mercer

Museum

BY CHUCK BENDER

A visionary’s concrete castle contains

a generous slice of pre-industrial life.

alking through the entrance
of the Mercer Museum isn’t
quite what one would ex-

pectfrom one of the United States’ most
complete collections of 18th-and 19th-
century tools. “Contemporary Spar-
tan” seems a more fitting description,
due to all the glass, polished stone and
open space. Once you move through
the entryand into the castle thatis the
museum, that all changes.

Henry Chapman Mercer was born
in 1856. It was an extraordinary time
and Mercer was an extraordinary man.
The Victorian era was in full swing

Woodworking
shop. Mercer

did his best to
preserve as much
of pre-industrial
lite as possible. In
the woodworking
shop this means
there’s an abun-
dance of tools on
display.

LEAD PHOTO COURTESY
OF THE MERCER MUSEUM;
OTHER PHOTOS BY THE
AUTHOR

when Mercer was born, and as he grew
up he saw the massive changes the In-
dustrial Revolution brought to every
aspect of life.

Just as a visitor moving from the
entry into the museum is struck by
the stark contrast, Mercer’s life and

The Mercer Museum. The old
adage says “A man’s home is
his castle.” For Henry Mercer,
his castle is both a home and
museum.

philosophy reflect a similar change.
Asayouth he traveled frequently with
his mother and his aunt throughout
southern Italy and the Middle East,
but it wasn’t until after he graduated
from Harvard and the University of
Pennsylvania that he developed a true
appreciation for those cultures.

Mercer chose to travel, recreating
the trips he took as a child, rather than
use hislaw degree. During those travels
people continually captured hisatten-
tion. He studied them, their ancient
cultures, history and implements. More
important, he began to collect examples
of the early cultures’ art and material
objects. Mercer was fascinated by
people and the implements that made
their lives more productive and rich.

Upon returning home to
Doylestown, Pa., Mercer’s interest in
early culture continued as he began
seeking evidence of prehistoric cultures
in the Delaware Valley.



Saws & more. The woodworking shop at the
Mercer Museum is chock-full of examples of
saws, planes, chisels and more.

Files & rasps. As the production of files and rasps became mechanized, the tools for making them
by hand slowly faded from existence.

Archeology was the fashionable new
science, and Mercer managed to get
seriously involved. Because of his social
status and wealth, he was able to join
several archeological expeditions. He
became so engrossed with the new field
of study that he wrote several schol-
arly books on the subject, including
“Ancient Carpenter’s Tools.” Mercer
made his avocation a career when he
agreed to manage the Free Museum of
Science and Art (now the University of
Pennsylvania Museum) in 1891.

Two years later, Mercer became the
curator of the Department of Ameri-
can and Prehistoric Archeology at
the Academy of Natural Sciences in
Philadelphia. After afew years of clash-
ing with a co-worker and a shiftin his
interests, Mercer left the Academy to
focus on the Bucks County Historical
Society—an organization he had helped
found some years before. It was at this
time that Mercer’s focus changed from
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an interest in prehistoric to historic
culture in the Delaware Valley.

ATime to Gather

Mercer traced his interest in the arti-
facts of the recent past toa very specific
time in his life:

“It was then probably one day in
February or March of the Spring of
1897 that I went to the premises of one
of our fellow-citizens, who had been
in the habit of going to country sales
and at the last moment buying what
they called ‘penny lots’...,” he wrote in
“On Collecting Pennsylvania Artifact
in 1897

Mercer goes on to discuss what he
discovered in these “valueless masses”
of obsolete utensils or objects: “Old
iron or kindling wood, things which
fortunately have been preserved among
us for two noteworthy reasons, first
because of the existence in our coun-
try of several of these unthanked and

Moulding time This
is just one of the
tool chests in the
woodshop at the
museum; this one is
filled with hollows
and rounds, as well
as complex mould-
ing planes.

Open hearth. Tinsmiths, blacksmiths and
ironmongers all slowly gave way to factories
that changed everything — including how the
evening meal was cooked.

non-mercenary hoarders, and second
because of the abundance of wood and
consequently of outbuildings, such as
are lacking in Europe, adapted to the
preservation of perishable heirlooms.”
Hisinitial goal was simply to find a
pair of iron tongs, “but when I came to
hunt out the tongs from the midst of a
disordered pile of old wagons, gum-tree
salt-boxes, flax-brakes, straw beehives,
tin dinner-horns, rope-machines and
spinning wheels, things that I had
heard of but never collectively saw
before, the idea occurred to me that
the history of Pennsylvania was here
profusely illustrated and from a new
pointof view.” While perhaps difficult
to parse, his words help to illustrate
his specific collecting mania, which
became the basis of his museum.
From that point forward, Mercer
focused on collecting examples of the
tools and implements that helped the
local culture survive. He believed that



industrialization signified the end of
many ways of life, so it was foremostin
his mind to attempt to preserve those
objects that both shaped and defined
the culture.

ATime to Create

Mercer’s wish to preserve the past
was not limited to its implements. He
wanted to also preserve methodolo-
gies and products after recognizing
how industrialization had driven many
trades into near extinction.

Mercer’sinterestinreviving the craft
of redware pottery, for example, drove
him to explore old methods and recipes
for glazes. His first attempts at pottery
were dismal failures. So he turned to
making redware tiles, and developed
his own methods for producing tiles
that were “cheap enough to sell and
artistic enough to rival the old ones,”
he wrote.

In 1899, Mercer started the Mora-
vian Pottery and Tile Works and a year
later his tiles were highly sought after
in the Philadelphia area.

Abstract to Concrete

As Mercer’s tool collection gathered
mass, he decided there was a need to
presenthis vastarray of objectsinaway
thatseemed both relevantand logical.
He had exhibited his collection at the
Bucks County Courthouse, but wanted
something more permanent. After his
uncle lost a valuable collection of ar-
mor to a fire, Mercer decided to create

Heaters. Firebacks were manufactured
throughout the 18th century to help reflect
and hold the heat from the household fire.
The Mercer has one of the largest collections
in existence.

a museum that could not succumb to
the same fate.

Beginning in 1908 with the first
of three concrete structures, Mercer
embarked on an eight-year journey
to create suitable structures to house
himself, his work and his collection.
Work began first on Fonthill, his home.

Mercer, his staff of eight workers
and one horse built the house from the
interior outward, one room at a time.
They formed, reinforced and poured
each room bringing it to full comple-
tion before beginning the next room.
In the end, the crew created a44-room
castle. Next came the pottery works.

In 1913, they began work on the
castle that would become the Mercer
Museum. Three years later the museum
was complete. A collection of roomsand
alcoves designed to show its contents
in context, the museumisasuniquein
its content as it is in its presentation.

Fill it & They Will Come

With the completion of the Mercer
Museum, Mercer’s collection of more
than 30,000 objects could be displayed.
It took approximately 6,500 tons of
concrete spread out over six stories to
create displays for more than 60 trades.

“The Mercer museum is the only
museum worth visiting in the
United States.”

—Henry Ford (1863-1947),
American industrialist

When youlook at photographs of the
interior of Victorian homes the word
“abundance” comes to mind; people of
this era tended to decorate everyinch of
every surface. Why have one painting
onawall when you can have five or 10?
Whenyouwalk from the entry hall into
the actual museum, you are instantly
struck by the sheer amount of stuff.

So many tools and artifacts line ev-
ery wall and walkway that it'’s hard to
believe there’s any order to the chaos.
Itis only after you begin to explore that
you realize there is a subtle logic. The
trip truly takes you inside the mind
and life of the museum’s maker.

When Mercer first decided to cre-
ateamuseum the idea was to preserve
as much of the pre-industrial culture
as possible. Mercer did more than his
share. The museumisawondrous place
chock-full of tools and items from every
imaginable trade, but it’s not just the

Messy mezzanine. The Mercer Museum is a six-story castle with an enormous mezzanine at the
center. To house and display the collection, Mercer hung as many objects as possible from the
structure, including carriages and boats.
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tools. There are examples of the actual
products in the collection as well.

WhenMercer decided to show some-
thing, it was as complete an attempt as
possible. Take clock making for ex-
ample: Not only did he show the tools
used to make the clocks, but you'll find
examples of the clocks on display as
well. Thisis true of many of the trades
represented. Turners, carriage makers,
musical-instrument makers and tur-
pentine producers are all represented
(amongst dozens of others).

Many of the displays are small rooms
—sealed with glass — that represent
the entirety of a single trade. There’s a
room, for example, that contains the
benches and tools of the file- and rasp-
making trade alongside examples of the
finished products. It gives you a sense
ofhowa craftsman might have worked,
not just a display of his tools. There is
context. That makesall the difference.

Drawknives. In typical Victorian style, the
walls of the woodshop are decorated with
tools of all sorts covering nearly every open
space.

General store. As life became modernized,
the local general store gave way to large
department stores that no longer sold hand-
made items from local craftsmen, but sold
mass-produced items from distant factories.
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Don’t get me wrong—there are plen-
ty of displays with tools and artifacts.
Noteverything can shown in context;
there’s just too much.

The woodworking tools display is
one of the larger ones. There’s a com-
plete shop setup on the fifth floor; shav-
ing horses, lathes and benches arrayed
with tools and clamps abound. The
tools, however, are not strictly limited
to the woodworking shop.

There are shaving horses hang-
ing from the sides of the staircases,
and a complete up and down sawmill
suspended between two floors in the
atrium. Displaying a sawmill in this
manner allows the visitor to see it from
many points of view, most of which

Moravian pottery & tile works. Mercer’s
attempt to revitalize redware production led
to the creation of a pottery that specialized
in decorative tiles. This fragment is one of
Mercer’s highly sought after tiles showing the
woodworker at work.

Blanket chest. While the fo-
cus of the Mercer Museum is
primarily on the implements
~ of pre-industrial life, there
are a few examples of early
furniture including a few
paint-decorated chests.

would not be possible in the normal
way of setting up a mill.

The six-story atrium is a hodge-
podge of items from well pumps to car-
riages to farm implements to cradles
hanging from the ceiling. There is an
entire general store in the museum, as
well as an open-hearth kitchen that’s
overflowing with items related to food
preparation.

Walking from the stark contempo-
rary entry hall into the museum was,
for me, a bit of a culture shock. Once
inside, however, I began to understand
the connection Henry Mercer had with
the people who created such wondrous
things by hand, and how he saw in-
dustrialization destroying something
unique in human history.

For the person who is fascinated by
tools and all things mechanical, the
Mercer Museum is treasure-trove —and
to fully take itin, it mustbe visited more
than once. pwm

Chuck is the senior editor at this magazine. He can be
reached at chuck.bender@fwmedia.com.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/feb14

ARTICLE: Discover another unique Pennsyl-
vania collection at the Wharton Esherick
Museum.

WEBSSITE: Learn more about the Mercer
Museum by visiting its web site.

108BUY: Be like Henry Mercer and preserve
the tools from our past; pick up “Buying and
Restoring Hand Tools with Ron Herman.”

Our products are available online at:
m ShopWoodworking.com



http://www.popularwoodworking.com/articleindex/mercer-museum
http://www.shopwoodworking.com/
mailto:chuck.bender@fwmedia.com

Mighty Router Planes

BY MEGAN FITZPATRICK

This powerful precision
tool belongs in every
woodworker’s arsenal.

fyou'reawoodworker who prefers

to plug things in, you know there

are still at least a few hand tools

you need. And when it comes to
planes, you likely have a block plane in
your toolbox. I, however, think arouter
planeisofatleastequal importance. It
can do things thatno other tool—hand
orpower—can. Don't believe me? Takea
look at the contents of a patternmaker’s
tool kit. These precise woodworking
professionals had router planes in num-
bers second only to chisels.

While the router plane shares the
first part of its name with a power
tool, the two work quite differently.
A router plane roots — like a pig hunt-
ing for truffles — by getting under the
wood to be removed and lifting it out.
An electric router works like a small
spindle moulder (shaper), spinning a
bit that shears the wood away.

And while the two at times perform
the same function — for example, cut-
ting a dado — the router plane does it
with more precision. But before we get
into what the router plane is good for,
let’s take a quick look at the history
and forms of this powerful hand tool.

History
The earliest router planes (and at the
time they were simply called “routers”)

root (v.) “"dig with the snout,”

1530s, from Middle English wroten

“dig with the snout,” from Old

English wrotan “to root up.”
—Online Etymology Dictionary

LEAD PHOTO BY AL PARRISH; STEP PHOTOS BY CHRISTOPHER SCHWARZ

Large, small & shop-made. The large router plane at the top is a “vintage” Veritas (newer models
have a more robust depth-stop mechanism); the small open-throat router plane is from Lie-
Nielsen. The wooden D router plane was made by my grandfather.

were actually more of a scraping tool,
with astraight, toothed blade setatan
angle, secured by a wedge through a
hole in the wooden stock.

The next iteration — which is eas-
ily made in your shop — is the “hag’s
tooth” or “old woman’s tooth™; it re-
tained the shape of its forebears but
withan L-shaped blade secured at 90°
to the handle by a wedge.

Today, you can buy (or make) what
is—post-political correctness —known
as a D router plane (due to the shape
of the stock), but the blade is typically
secured through a metal collar with
a wing nut rather than with a wedge
throughaholein the wood. While these
wooden-stock planes work, it’s difficult

to make fine adjustments to the blade
(thatrequires perfecthammer taps), the
stock can getin the way of seeing what
you're doing (and precludes working
in tight quarters) and there is typically
no depth stop.

Enter the metal planes. The most
common is the Stanley No. 71 (and a
bit later, the No. 711/2), which first ap-
peared in the late 19th century (you'll
also find them by other makers). These
planes adjust with a wheel and all but
the earliest version included a plate to
close the throat in front of the blade
(more on that to come), which attaches
to a depth-gauge rod. Note, however,
that the depth gauge doesn’t work well,
soit’sreally more of a “depth suggester.”
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Stanley No. 71. An early
metal router plane was the
open-mouthed Stanley No.
71. All but the first versions
included a post to which a
plate could be attached to
close the mouth; the post can
be used as a depth stop....

of sorts.

Modern Router Planes

Modern metal router planes (the large
ones) have vastly improved depth stops;
they actually stop the blade from cut-
ting when it reaches the specified
depth, which means you can return
over and again to the same setting.

Modern small router planes adjust
more like their traditional brethren
— that is, with the tap of a hammer,
and thereis no depth stop (though Lie-
Nielsen has astop collar in the works).

So do you need both sizes? I think
so.Smallrouter planes can getin places
large ones can’t,and can be more easily
balanced on narrow workpieces (think
hinge gains on doors); large ones re-
move stock more quickly and have the
necessary mass to do it. Using a small
plane to clean out the bottom of a large
dado is akin to emptying a gallon jug
with a teaspoon.

Both Veritas (Lee Valley’s manu-
facturing arm) and Lie-Nielsen offer
router planes in both sizes, as well as
specialty blades. Let’s take a look at

some of the differences between them.

The standard blade for both makers’
small planes is '/4". The Veritas large
router plane comes stock with a two-
piece 12" blade (some argue this makes
iteasier to sharpen) for which you can
buy inexpensive replacement cutters.
Other sizes are also available, along
with pointed blades for working in
acute corners (think butterfly patches).
There are no additional blades avail-
able for the small Veritas router plane.

The Lie-Nielsen one-piece stock
blade forits large planeis *s", and there
areno other blades currently available
(though I'm told some soon will be). A
pointed blade, however, is available in
both /4" and 38" for the Lie-Nielsen
small router plane, and there’s an op-
tional blade adapter that allows you
to use the blades for the small plane
in the large body.

Inany case, the stock blade is what
you'll likely use 99.9 percent of the time.

The Veritas router planes are avail-
able only as closed-throat models; Lie-

Stay sharp. Instead of sharpening the blade’s
bevel (the traditional approach), I was taught to
keep my router planes in good working order by
sharpening the cutting edge of the back (using
the “ruler trick”), then removing the burr on the
bevel. No, it doesn’t result in a violation of the
clearance angle, and it works.
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Nielsen offersa choice of open or closed
onbothsizes. Why might that matter?

Open throats give you more visibil-
ity (for grounding the backgrounds of
carvings, for example), but don’t work
well on edges. You can, however, bridge
the open throat with ashop-made base
attached by screws through the fence-
attachment holes.

And about that fence (that I've never
found cause to use) —it comes standard
on the Lie-Nielsen but is an (inexpen-
sive) accessory on the Veritas.

I've used both makers’ large router
planes extensively,and they both work
well — and they both cost about the
same ($140 for the Lie-Nielsen, $149
for the Lee Valley).

So perhaps it comes down to the
shape of the handles; the Lie-Nielsen
handles are at 90° to the tool (like on
the Stanley No. 71); the Veritas handles
are approximately 30° off vertical. Your
best approach may be to see how each
feels in your hand — but I honestly
haven’ta preference.

There’s another option, though, if
you're in the market for a large router
plane: Buy a Stanley No. 71, which is
readily available on the used market
— particularly if you're not concerned
about the condition of the blade or
blades and the (not terribly useful)
fence—foraround $25-$30. The blades
onused router planesare often skewed
because of faulty sharpening; getting
them back to square isn’t worth the
hassle. If that’s the problem, buy anew
blade from Lee Valley; they fit.

When it comes to the small router
plane, though, I do have a preference
for the Lie-Nielsen. Not only do I like
that the body is shaped to make finger
placement a no-brainer, I prefer the
square post of the blade; it doesn’t turn
in use like the round-postblade on the
Veritas can (which can be “fixed” by
grinding a small flat). At $80, though,
the Lie-Nielsen small router plane costs
$25 more than the Veritas tool.

What'’s it Good For?

Sonow you know a bitabout the router
planes available and some of the differ-
ences between the two most common
metal versions you can buy new. But



Router plane blades. The two-piece V-
shaped and straight blades are from Veritas
(as is the narrow one-piece blade); these also
fit Stanley router planes. The single-piece
pointed blade is for the Lie-Nielsen small
router plane.

why do you even need a router plane?
While my uses below barely scratch
the surface, here are some common
operations for which I turn to this tool.
On occasion, I'll cut dados at the
table saw using a dado stack. If you've
done this, you know the bottomis never
quite flat. A router plane makes quick
work of flattening it—even if the work-
pieceitself is a warped. And if you cut
dados by hand, chisels remove most of
the waste, butalarge router planeis the
right tool for taking it to the ideal depth.
For hinge gains and other hardware
applications, forme, there’sno tool more
more precise and less fraught. (Sure,
you can use a powered router, but I feel
better using a tool far less likely to spin
quickly out of control —especially when
the project is almost done.) Score the
extents of a hinge gain with a knife or
cutting gauge, chop out the bulk of the
waste, then cutit to perfect depth with
arouter plane.
Do youneed to tune up your tenons?

Smooth bottom. A router plane makes quick
work of leveling a bumpy bottom left by a
dado stack.

ANATOMY.QOF A.ROUTER.PLANE

Knobs

Depth
(ﬁdj ustment

With a router plane, you can quickly
and easily remove material in thou-
sandths of an inch increments — and
remove it equally from both cheeks.

Ifyoudo any relief carving, arouter
plane is great for grounding the back-
ground to a precise depth.

And more.

Precision work. Set the plane’s blade depth
directly off your hardware, then use it not
only to remove material at the perfect depth,
but as a marking gauge to score the bottom of
the hinge gain.

If you told me I could keep only one
joinery plane, there is no question that
I'd choose this tool (but I'd fight you to
keep both sizes). pwMm

Megan is the ediitor of this magazine. She can be
reached at 513-531-2690 x11348 or via e-mail at
megan.fitzpatrick@fwmedia.com.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/feb14

WEBSITE: Patrick Leach’s “Blood and Gore” is
an excellent reference site for Stanley Planes.

ToBUY: “The $5 Router Plane,” by John Wil-
son, in issue #149. This clever shop-made
tool uses an Allen wrench as a blade.

INOURSTORE: “Handplane Essentials,” by
Christopher Schwarz — now in paperback.

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

DOVETAILS

Set up in under 5 minutes.
Order your Keller Dovetail System now!

(800) 995-2456
Made in the USA since 1976 ® DVD/Video $8.95 + $2 p/h
www.fastdovetails.com

CARD #26 or go to PWFREEINFO.COM

TLE 1§E:\L“L TobL Co.

541 Swane Road N.E. Newark Ohlo
1-800-331-4718  www.bealltool.com W
CARD #2 or go to PWFREEINFO.COM

; 'l'linr Perfect Workbench
Deserves The Perfect VISE

* Hard maple large vise screws
“#2-1/2 in. diameter x 24 in. length
= Fast action 2TPI thread

-y akeerietoahworks.com M
-528-4337 | =]

LAKE ERIE
JOOLWORKS

It's fast, easy and FREE!

www woodfmder.com
er? Call toll-free 1-877-933-4637

Hands on Instruction for All Skill Levels

Mario Rodriguez - Alan Turner

Philadelphia
For more info on Courses: Furniture
215.849.5174 Workshop

PhiladelphiaFurnitureWorkshop.com

CraftsmanStudio.com

TooLs TO BRING OUT
THE BEST IN YOUR WORK

Authorized dealers for
Auriou, Lie-Nielsen,
Shapton, Veritas &
TANOS systainers®

FREE SHIPPING ON ONLINE ORDERS - SEE WEBSITE FOR DETAILS - 888-500-9093
CARD #5 or go to PWFREEINFO.COM

www.whi 1|‘L] ltd.com 1(800) 468-5

t:ltld lL::n Hardware

Fine Bra

CARD #48 or go to PWFREEINFO.COM

/100 Hardwoods)
M Hand select_edlo?d‘v
M 100 woods lnlstockl

M Expert knowledge
M 100% satisfaction

No one has a bettel website for ordering wood:

www.101woods. com

CARD #53 or go to PWFREEINFO.COM

Old English Academy
of Fine Woodworking
Michael J. Gray Master
Hands on Instruction for Groups
& Individuals
Weekend Classes Year Round
PO. Box 772 Selmer, TN 38375
www.oefcc.com
Learn the Fundamentals of Woodworking from an Old World Master

CARD #34 or go to PWFREEINFO.COM
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CRAFTSMAN PLANS

\ =T Authentic
| '!. Reproductlon
PLANS

Measured & Drawn by Robert W. Lang
author of
"Shop Drawings for Craftsman Furniture"”

www.craftsmanplans.com

THE FURNITURE INSTITUTE
of MASSACHUSETTS
Study with Philip C. Lowe
Classes range from 1 day to 1 week
and 2 and 3 year mastery programs.
See new class schedule on:
(978) 922-0615 www.furnituremakingclasses.com

CARD #16 or go to PWFREEINFO.COM

The Web’s BEST

Woodworking Source!

We now offer one of the largest collections
of free woodworking content on the web,
all searchable. You'll find fresh project
plans, articles and techniques every day of
the week at popularwoodworking.com —
and these FREE resources are already
available for use:

Streaming Video ¢ Projects
Techniques & Tool Reviews
PW Staff Blogs ¢ Online Bookstore

Get a daily dose of FREE
woodworking insight at
popularwoodworking.com!
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CLASSIFIED

Books

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

Finishing Supplies & Equipment

BLOXYGEN SAVES LEFTOVER FINISHES -
Heavy, inert gas.
www.bloxygen.com or (888) 810-8311.

SHELLAC.NET -- WOOD FINISH SUPPLY

Large Shellac Flake Selection - Brushes - Dyes
BEHLEN Finishing Supplies - Stains - Aerosols
RENAISSANCE Wax. 877-245-5611

Hand Tools

DI LEGNO WOODSHOP SUPPLY Quality

woodworking hand tools at an affordable price.

www.dlws.com or 1-412-331-1236.

WWW.JIMBODETOOLS.COM The Largest
Antique Tool Website on Earth! Fine Antique
Woodworking Tools of every kind.
845-505-8665.

Kits & Plans

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

www.furnituremakingclasses.com

Schools/Instruction

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

CREATE YOUR OWN FURNITURE DESIGN
BUSINESS. Intensive course at CHIPPENDALE
SCHOOL, UK’ leading furniture school in
Scotland. www.chippendaleschool.com.

ADVERTISER’S INDEX

PRIVATE CLASSES  with woodworking author in
the Great Smoky Mountains- All skill levels-

www.GregoryPaolini.com (828) 627- 3948

MARY MAY’S SCHOOL OF TRADITIONAL
WOODCARVING. Learn the traditional
techniques of woodcarving from online video
lessons. FREE beginning lessons now available.
www.marymaycarving.com/carvingschool

Seat Weaving Supplies

CHAIR CANE & SPLINT, Shaker tape, fiber &
natural rush. Complete line of basketweaving
supplies. Royalwood Ltd., 517-WW Woodyville
Rd, Mansfield, OH 44907. 800-526-1630.

www.royalwoodltd.com.

Classified rate is $6.00 per word, 15-word
minimum. Order must be accompanied by
payment; ads are non-commissionable. Send to:
Popular Woodworking Magazine, 10151 Carver
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Taming the Table Saw

There’s no need to fear the most versatile machine in the modern shop.

here are good reasons that the
Ttable sawisat the center of many

shops. This machine revolution-
ized the way we make things. And in
recent years, it has become the center
of controversy on two fronts: safety
and accuracy. There is a lot of money
to be made scaring woodworkers about
table saws, both in manufacturing and
in the media.

There has long been a disconnect
between the way table saws are used in
real life, and the equipment that comes
with saws to keep us safe. Also, there
is a lot of confusion about techniques
for safe operation. Understanding and
managingrisksis vastly different than
operating out of fear.

The first thing to understand about
the table saw is thatitisindeed capable
of inflicting a life-changing injury in
the blink of an eye. (There are many
other things in our daily lives with
equal or greater potential for disaster.)
Thekeyisunderstanding what happens
when you flip the switch and push a
piece of wood into the spinning blade.
Itisn’t magic; it's physics. Even though
wood as amaterial varies from piece to
piece, what happens is predictable. If
you understand and control the phys-
ics, you can work accurately and safely.

The most frequently reported ac-
cidents at the table saw (and the most
preventable) are the result of the opera-
tor not paying attention and coming
into contact with the blade. If you can’t
focus on whatyou're doing while you're
doing it, you probably shouldn’t use a
table saw. If you fit that description,
you probably shouldn’t drive, either.

What to Worry About

Therising teeth on the back of the blade
are perfectly placed to throw wood back
atthe operator. If the operator loses con-
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Think ahead. Small pieces (and large ones) can be cut on the table saw safely and accurately.

trol, any wood between the spinning
blade and a fixed object (most often the
saw fence) or any piece that comesinto
contact with the back of the blade can
go flying at a high rate of speed. This
(kickback) is the second-most often
reported type of injury.

The piece of wood being cut, or a
recently cutscrap, takes offand a hand
goes with it, often making contact with
the blade. A riving knife guards the
back teeth and virtually eliminates
the risk of kickback. If your saw has a

Trapped. Wood caught between the fence
and the rising teeth of the blade is likely to be
thrown back toward the saw operator.

CONTINUED ON PAGE 60
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riving knife it should always be in place.

Guarding the front half of the blade
issimple for some operations but nearly
impossible for others. Most saws in the
United States have guards that get in
the way when they are most needed.
Giving up control of the work in order
to use a guard doesn’t increase safety.

Real-world Solutions
Guarding systems have gotten better
in recent years, but there is still room
for improvement. If you can use the
guard you should —but whatabout the
numerous operations where the guard
gets in the way? The key is to use a
method that keeps your hands ata safe
distance and maintains control of the
work through the entire operation.

Forsafe and accurate rip cuts, pres-
sure needs to be directed both to the
end of the board (to move it into the
cut) and toward the fence. If the edge
thathasjustbeen cutdriftsback toward
the blade, kickback is likely.

While you want to keep the pushing

No help. Pushing stock from
near the fence tends to move the
opposite corner into the blade,
inviting kickback.

Into the fence. Pushing from near the
center of the board increases lever- g

age and keeps the leading edge of ~ #
the material tight to the fence. |
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hand as far from the blade as practical,
if that hand is near the center of the
board, orslightly to the blade side, you
have leverage to keep the far end tight
against the fence through the entire cut.

If you push a wide piece with your
hand or push stick close to the fence,
you not only lose the leverage, you in-
crease the chance of the board drifting
toward the blade after it is cut. When
the work is narrow, use a push stick —
but don’t give up control.

Most push sticks are effective for
keeping your hand at a distance but
don’t give enough control over the piece
being cut. The type of push stick shown
at right has extra material ahead of
the hook; it provides leverage to hold
the work down as well as motive force
against the back end.

With any push stick, things get
riskier when the work gets the same
size or smaller than the stickitself. It’s
OK to run the push stick through the
blade if you do it in one smooth mo-
tion as you cut wood. Don’t sacrifice
the work or your safety by
removing the push stick or
shifting it sideways in the
midst of a cut.

For even more control
over narrow pieces, make a
push block that rides along
the saw fence. The piece on
the blade side of the fence
can bereplaced as the hook
erodes from contact with the

s YRV QRKING ESSENTINLS s Smssamom s

Down and forward. This type of push stick
holds the work down to the table as well as
pushing it into the blade.

blade. The distance from the tabletop to
the bottom of the notch should be close
to, but slightly less than the thickness
of the material you are cutting.

One Hand Washes the Other
Accuracy and safety go hand in hand
because the techniques required for
precise work improve both control over
the piece being cut, and awareness of
where the blade and the hands are at
all times during operation.

The greatadvantage of the table saw
is accuracy and repeatability. If you
don’t want to fiddle with the size of
each part of each joint when you make
something, thisisa game changer. But
for accurate cuts to be made again and
again there are a couple of conditions to
meet,and youwant to maintain control
over the workpiece before, during and
after every cut.

The first thing to do is to make sure
that things that are supposed to be
square are square, and that things that
are supposed to be parallel are parallel.
If the fence is leaning in toward the
bladeitsetsup asituation that makesit
easier to trap a piece between the fence
and the back of the blade.

Goodstock preparation s critical. If
all the long edges and faces of your ma-
terial are straightand square before you
turn on the table saw, you won't have
to worry about twisted pieces drifting
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away from the fence or wobbling while
you concentrate on makinga cut. The
quality of your work will improve and
the odds of an accident will go down
with straight, flat and square stock.

ZeroIn

A zero-clearance insert is also a good
idea, both for safety and accuracy. The
saw cutin the insertis useful for locat-
ing exactly where the cut will be, and
for closing off the open space on either
side of the blade to keep thin offcuts
from catching in that space.

For crosscuts, attach a straight piece
of wood to the stock of the miter gauge
and run that through the blade. This
gives a visual indication of what the
path of the blade is, and as long as the
cutis freshit'samore accurate point to
align cuts than the blade itself. If the
pieceis wide enough and long enough,
you can clamp stop-blocks to locate re-
peated cuts, or clamp the work to keep
your hands at a reasonable distance.

Despite what some hand-tool gurus
may tell you, using a table saw requires
considerable skill. Part of thatisin care-
ful operation, but most of the skill is
in setting up to cut exactly where you
intend to cut. To accomplish this you
enter into the realm of the machinist.

Don'trely onmeasuring the distance
from the blade to the fence with a tape
measure and don’t trusta cheap square

Ride the fence. A pusher that straddles the fence (along with a zero-
clearance insert) makes it possible to rip thin pieces safely.

Worth the effort. Calibrating
the scale on the saw fence and
an overall tune-up ensure that
accurate cuts are made on a
regular basis.

to set the miter gauge to the
blade. Make some test cuts
and measure the results.
With a pair of dial calipers
you can adjust the scale on
the fence to within a few
thousandths of an inch,
and an accurate square is
also essential. It takes time
to dial in the machine, but
the reward is the ability to routinely
produce precise cuts.

Don’tblame the machine if youdon’t
have the patience, ability or the neces-
sary tools to measure tiny increments
or determine if a cut is square.

Thereisalsoalearnedskillin think-
ing the process through. Know your
own limits and comfortlevel. If you get
a “funny feeling,” don’t go any further
until you are sure of what you are do-
ing. It doesn’t hurt to stop and count
your fingers before and after you use
your saw. PWM

Bob is executive editor of Popular Woodworking
Magazine and the author of “Shop Drawings for
Craftsman Furniture” (Fox Chapel).

On the mark. A sacrificial board attached to the miter gauge makes it
easy to align marks to the path of the blade.

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/feb14

READ: Free online articles about using a table
saw for many operations.

ARTICLE: Read from a series of articles by
Marc Adams on safe table saw operation.

ToBUY: “The Ultimate Table Saw Guide” pro-
vides all the table saw information you need
on a single DVD.

About This Column
Woodworking Essen-

WOOdworking tials takes a close look at
ESSENTIALS e tools, materials and

processes of woodworking.

Our products are available online at:
m ShopWoodworking.com
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Acetone in the Woodshop

This solvent’s versatility makes it ideal in many situations.

f you've been shopping at paint

stores or in the paint department

of home centers for the last decade
or so, you may have noticed the in-
creased prominence of acetone among
the solvents. There is areason for this.

Acetone is among the very few sol-
vents that have been exempted as a
volatile organic compound (VOC) —
an environmental (smog) pollutant.
And it is the least expensive one, by
far. Acetone is exempt because it has
so little reactivity.

Being exempt means there are no
regulatory restrictions on how much
of this solventwe, or the manufacturers
we buy from, use. No other commonly
available solvent, except water, is so
free of restrictions.

Moreover, though acetone has a
noticeable odor (which makesitseem
toxic), itisactually a fairly benign sol-
vent in vapor form, limited at low ex-
posure to causing only mild irritation
of the central nervous system.

Acetoneis especially useful because
itis miscible with all common solvents
and water, and thus most common
paints, finishes and coloring products.
Soacetone can be added in significant
percentages to most coating materials.

Alsoimportant, acetoneis the fastest
evaporating and one of the strongest
of all commonly available solvents,
and itis very dry (meaning non-oily).
So it makes an excellent cleaner and
degreaser and this is how it is used in
most other industries.

The fast evaporation corresponds,
however, to high flammability. A flame
or spark can set off an explosion or
flash fire if vapors build up enough.
You should always work with a good
exhaust system if you are using the
solvent in significant quantities.

The strength means that acetone
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Compliant lacquers. Manufacturers make lacquer compliant with strict VOC laws, which usually
limit non-exempt solvents to no more than 27.5 percent, by adding acetone, which is exempt.
These lacquers dry fast and are usually labeled “275 VOC.” You can slow the drying by adding
ethylene glycol monobutyl ether (butyl cellosolve) to the lacquer. Or you can add acetone to
non-compliant lacquer to speed drying in cold temperatures.

can damage or remove most paints and
finishes, so you should avoid using this
solventasa cleaner onall but the most
solvent-resistant finishes. These in-
clude conversion varnish, two-part
polyurethane, UV-cured finish and ep-
oxyresin. On oil-based polyurethane,
test first and be sparing in your use.

Formulating

Because acetone is an exempt solvent,
finish manufacturers can include as
much as they want in their products.
This is significant because it makes
possible the continued availability of
many products, especially lacquersand
non-grain raising (NGR) dye stains
that would otherwise be taken off the
market in areas with strict environ-
mental laws.

For example, lacquers require a
great deal of solvent (often 75 percent
ormore) to be sprayable, and NGR dye
stains, which used to contain methanol,
are entirely solvent. Many areas, in-
cluding California, limit VOC content
in lacquer to as low as 27.5 percent,
(275 grams/liter). So there would be
no way, or atleast no inexpensive way,

for lacquers and dye stains to comply
ifit weren’t for acetone.

While this is good for us because it
keeps products we use on the market, it
changes theapplication characteristics
significantly. Any finishing product
that containsalarge amount of acetone
dries very rapidly.

Fastdrying can cause dry spray and
blushing (the finish turns milky white)
in finishesand toners. It can also cause
an NGR dye stain to dry so fast that it
doesn’t wet the wood enough to bring
out the expected color.

You can overcome the often too-
fast drying by adding some very slow
evaporating butyl cellosolve (also la-
beled Super Retarder, EB, 2-butoxy-
ethanol or ethylene glycol monobutyl
ether), which is widely available from
distributors and paint stores that sell
to the trade. Be aware, however, that
adding anything to the product could
take it out of compliance in some areas.

Drying

The fastevaporation rate of acetone can
be very helpful in cold temperatures
when everything dries slower.

PHOTOS BY THE AUTHOR



Thinning with acetone. You can thin most
finishes with acetone, but test water-based
finishes first because some, like the one
pictured here, coagulate. Most that I've tested
don’t have this problem.

Because acetone is compatible or
mixable with most finishes and stains,
you can add the solvent to speed dry-
ing. Acetoneis especially effective with
shellacand every type of lacquer. Some
water-based finishes, however, coagu-
late when acetone isadded. You should
test first in a small jar.

Addingacetone to varnish, oil stains
or glazes has less effect on the drying
because these products cure primarily
by the absorption of oxygen, not by
solvent evaporation. The tacky stage
may be reached more quickly, but the
productstill has to go through the lon-
ger oxidation process.

Keep in mind that thinning any
product results in less build, so you
may need to apply more coats.

Removing oily resin. Acetone is great for
removing the oily resin from exotic woods
before gluing or finishing. But be careful if sev-
eral woods are mixed. The solvent can pick
up some of the color from the darker woods
and transfer it to the lighter woods.

Cleaning

Acetoneis commonly used asacleaner
and degreaser in labs and in industry.
Itis also used as the active ingredient
in fingernail polish removers and as
the solvent for removing epoxy and
cyanoacrylate adhesives such as Super
Glue from hands or other surfaces be-
fore the adhesive hardens.

More specific to finishing, acetone
is the best cleaner for removing the
resinous oils in exotic woods such as
teak, rosewood and cocobolo — much
more effective than naphtha or dena-
tured alcohol. These oils can weaken
the bond of water-based adhesives and
finishes, and significantly slow the dry-
ing of oil and varnish finishes.

To improve the bonding or drying
speed, wipe the surface of the wood
with acetone just before applying the
glue or finish.

Because acetone is miscible with
water, it’s also useful for removing
residue water from spray equipment
when switching from a water-based
to a solvent-based product.

And because acetone is miscible
with mineral spirits, it’s useful for
speeding the cleaning of varnish,
oil-stain and oil-glaze brushes after
the mineral-spirits rinse, but before
washing in soap and water. It’s the resi-
due from mineral spirits that makes
washing so time-consuming, because
of the number of washings necessary
to remove it.

Of course, acetone is excellent for
cleaning spray guns used for spraying
any finishing product.

Acetone’s solvent strength makes it
the most effective solvent for removing
masking tape and stickers that have
been stuck to asurface for so long they
no longer peel off. But the solvent may
also damage or remove a finish, so it’s
usually best to try weaker denatured
alcohol or naphtha first.

The solvent strength makes acetone
excellent for removing paints and fin-
ishes, so it is a common ingredient in
paint and varnish removers. Evapo-
ration is retarded by the inclusion of

Cleaning brushes. Many woodworkers use
cheap throwaway brushes for varnish and
polyurethane because brushes are so hard to
clean. Washing with soap and water is much
easier if you rinse the brush in acetone after
a first rinse in mineral spirits. Suds like these,
which indicate the brush is clean, usually ap-
pear in the first washing.

Stuck stickers & tape. Stickers and tape can
become so stuck to a surface that you can't
peel them off. Wiping with an acetone-wet-
ted cloth usually makes removal easy, but first
try a milder solvent such as naphtha on most
finishes because acetone will damage them.

paraffin wax, whichrises to the surface
of thickly applied remover and forms
abarrier. pwMm

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

ONLINE EXTRAS

For links to all online extras, go to:
m popularwoodworking.com/feb14

articLes: You'll find many free finishing
articles on our web site.

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

Our products are available online at:
m ShopWoodworking.com
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END GRAIN BY DAVID MATHIAS

The Downside it Up is Sideways

A nervous woodworker is aghast as his best projects arrive from storage.

he message “Up”(with a direc-
‘ tional arrow, no less) seems
unambiguous. When displayed
prominently on all four of what should
be the vertical surfaces of a crate, the
intent of the person who went to the
trouble to emblazon that simple mes-
sage, multiple times, is quite clear:
The surface at the business end of all
of those little arrows should be, always
and forever, the top of the crate. Soitis
written, so it shall be done. Or so one
would think.

We recently relocated for the sec-
ond time in three years. Because the
firstmove was to Europe, many of our
belongings had to go into long-term
storage. The rest were packed ina trailer
that was then loaded on a cargo ship.

Asawoodworker, consider the im-
plications of the previous sentence.
Some of the pieces into which I'd poured
my heart and soul, and blood, sweat
and tears, would be stuck in a storage
facility out of my sight and control for
years; the rest would cross the ocean
in a metal box lacking even the most
rudimentary climate control. Oh, what
hell is this? Take a kidney, but please
don’t do that to my furniture.

Sometimes in life, we do what we
have to do. In 2009, a couple of moving-
company estimators showed up at our
door. The visit of an estimator is not a
particularly significant event for most
of us, yet I will never forget the first
to arrive. We'll call her Satan. At the
appropriate time during our conversa-
tion —while standing before my repro-
duction of the Greene & Greene entry
hall table from the Gamble house — 1
indicated that I wanted a couple of our
pieces crated. Satan’s reply was the stuff
of which nightmares are made: “Your
wife’semployer won't pay for that. If the
table gets dinged, we'll fix it.”
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I kept my cool. To
this day, that fact sur-
prises me. I excused
myself and asked my
wife to join me in the
next room. I then
said, none too quietly,
“There’sno way weare
using that company.”
The choice, however,
lay entirely with my
wife’s employer be-
cause it was paying
for the move.

To its credit, the
company was willing
to pay for crates for the Gamble House
table and a Greene & Greene-inspired
chest I'd designed and built. And we
didn’thave to use Satan’s company. All
of the furniture we took with us made
it safely across the ocean. We hoped
that the pieces in storage, including
the crated pieces, were as lucky.

Fast-forward to June 2013 and our
return to the United States. Ona swel-
tering day, the moversarrived with the
stored goods. It was like Christmas in
June. Asitems came off of the truck, I re-
discovered things I'd forgotten we had.
Fortunately, I was keptbusy checking
off boxes on the inventory sheet; oth-
erwise [ would have driven the mov-
ers crazy constantly asking if they’d
found the crates containing the two
best pieces of furniture I'd ever made.

Eventually, of course, they did find
the crates, near the front of the truck.
Because this is a family publication, I
won'trepeat what I said when Ispotted
them, both standing on end, arrows
pointing sideways rather than up. To
their credit, the movers quickly righted
the pieces and apologized — though it
wasn't their fault; the truck had been
loaded by a different crew 1,000 miles

away. You can imagine my nervous-
ness as [ waited for the specialist to
arrive to open the crates, expletives
still occasionally issuing from my lips.
Whatbecame of the breadboard ends?
The hanging drawers? The shop-made
wooden hinges?

It is said that “All’'s well that ends
well.” T don’t buy that. Carelessness,
neglect, crass disregard—we shouldn’t
tolerate them simply because the result
wasn'tas bad asitmight have been. My
furniture is fine, no thanks to some
ham-handed, dim-witted movers in
Ohio. But I appreciate the table and
the chest even more now —old friends
rediscovered and none the worse for
wear. PWM

David is the author of “Creene & Creene Furniture:
Poems of Wood & Light.” His latest venture, photog-
raphy of the Swiss Alps, can be viewed at his web site:
thealps.wood-and-light.com/en.
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YOUR CRAFTSMANSHIP SHOWS IN
THE DETAILS. OURS TOO.
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Visit the Travellers Best @ http://www.thetravellerest.com

What’s The Secret To Flawless Edge
Profiles With NO REWORK?

38-106

Exclusive
4 Cutter

Watch Demo Now!

U.S. Patent No. 8,899,252

Two large cutter wings shear Two small cutter wings shear
upward to remove most of downward for an ultra-fine finish,
the stock for fast, extremely even when routing crossgrain in
smooth cuts. delicate materials!

For more information visit: www.freudtools.com/Quadra-Cut
Red router bits are a registered trademark of Freud America, Inc. (US) 1-800-472-7307

CARD #67 or go to PWFREEINFO.COM

- Freud’s Quadra-Cut™
4 Cutter Design

Router

Other
Router Bit
2 Cu_tter

For A Smooth Sanded Finish...

.. Without The Rework!

Freud’s Most Popular Quadra-Cut™ Profiles

#99-520 #38-106

Round Over Raised Panel Edge Profile

Many Other
Profiles Also
#99-027, \ Available!

Table Edge Profile Beading
Available in Select 1/4" Shank Profiles!

Ideal for Any Project that
Requires a Flawless Finish!

®


http://www.freudtools.com/t-quadra-cut.aspx
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