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HOTTEST
SHAPERIN
THEUSAI

Gl023S REG. $.82500'"

SALE $79500

• MOIDl[ 3 HP, 21l'N, SlNQl-mlSE wjPlVlll$JJl(; S\'I<T()I

• PIllClSlQN -..ND Col$f IlI(IN lAIIU

• TABU SIZE WITH Sl>MIAllII WING AI1~(D: 3GW x28\\'

• 3lNI!IlDlANGlABU Sl'lIO..ES: W, ll" &. I"
• .2 SI'\NDI.( Sl'HDS: 1,lQ1 &10,101 RPM
• SPIfDU 11l.\'IEl: :r
• SP'WOU: 0f'£MNGS: 1%", 2W, 4', AND 5\i"
• Nffm.~ WUlNr. 351 laS.

3 HP SHAPER

& FENCE WI HOUl-OOWN
SPRINGS

8" X 75" JOINTER
wi SPIRAL CUnERHfAD

• MOTOR: 2 HP, 11OV/220V, SINGLE-PHASE, TEFC
• PRECISION GROUNO CAST IFION TABl£

• T"-EILE SIZE: 8" x 75' INClUDES TWO 5' EXTT:NSIONS
• SPIRAL CUlTERHEAO ~EOUCES TEAR'OUT

• CumRHEAO SPEED: 5500 RPM ~
• MAXIMUM OEm OF CUT: Y.i" Newt
• HEAVY-ll\l1Y celflER MOUW!£D FENce

• APPRO)(, SNIPPING WEIGHT: 484 w.

10" TILTING ARBOR SUPER
HEAVY-DUTY TABLE SAW

• MOIQll: 3 HP, 22OV, SlNGIJ;'i>I\4SE ''-.~'"

• PIlEtISlON GJl(IOJf<O CAST _ lAW _~
• TAW SIZE wi WINGS mAMO: V" x 40" ~
•~ DWoI£IUl: \01' (AtCEns DAlNI!UDlS Ul' TO ""1
• Cl/TTING CAI'A&ITr. 8" un & 26' RIGHT c.- 8lADE ~

• APl'IlIlX. SHlPMG MIGHT: 420 w. If::l~

,,.

I
Ii •

..-. J

G0444Z
~m_

ONLY 552500

NctUO£S
GAUGE" fENCE

6" X 60" ANNIVERSARY EDITION
JOINTER wi SPIRAL CUTTERHEAD

• MOTOR: IYI HP, 110V/220V, SINGLE-PHASE
• PRECISION GROUNO CAST IRON TABLE

• TABLE SIZE: 7Y.. x 60"
• CUOERIlEAD Sf't'EO: 4800 RPM
• MAXIMUM OEm OF cur: \II'
• HEAVY-ll\l1Y ceNTER

MOUNTED FENce

• ApPRDX. SNIPPING
WEIGNT: 280 LBS.

Gl035 REG.'JI25'"
SALE

$41000 DB

• MOTOR: I'h HP, 110V/22OV, SINGLE-PHASE
• PRECISION G~llI.iNO c..sr IRON TABU

• TABLE SIZE: 20Y," x 18"
.2 IIfIEllCHANGEABLE SPINDLES: W& ¥..
• SPINDLE lAAIIU': j
• SPINDlE Of't'NIN6S: 1~',3W, &. S­
·2 SPINDLE sPEEDS:

7000 & 10,000 RPM

• MAx. C\IrWlllWl£lEll: 5"
• ApPROx. SHIPl'ING WElGIIl:

220 LAS.

...
~.-

6" X47" JOINTER wI HANDWHEElS

• MOTOR: 1 HP, 110V/220V, SINGLE-PKJ.SE
• PRECISION GROIINO CAST IRON TABLI

• CUTTERHEAO: 3 H55 KNIVES _""""'"
• MA,I(IMUM [)EPTH OF CUT: 'h" '
• RABB£lING CM'ACITY :y,' .
• HANDWHEELS fOR TABLE HEIGHT ADJUSTMENl
• HEAVY-DUTY CENTE~ MOONTED f£Hce

r~.,.."'<":l.. .ApPROX. SHIPPING
WEIGHT: 225 LBS.

'II HP POWER FEEDER
• M01-= l> HP, 22OV. SIHlILl_. 4_
• N...... <IF Sl'Uos: 4
• Fuo SPUDS: ',5, 15. 25 &38 FPM
• ROlAnoH:_&_
• ROWlIS: ] m,n,.ro: ....
• RGUllI $Ill: TW. c· .....
'A.mrIlc.~_!:
,.~

2 P DUST COLLECTOR THE ULTIMATE 10"

e .3MICRON8AGI • MOT(lll: 2 HP,2'1.fN, ...;.;;~~ CONTRACTOR STYLE TABLE SAW
S1NGlE-I'lIASE, 3450 RPM • MOTOR; 2 HP, l1fNl22fN, SIHGlHIfASE e

• Alll SUCTION UPACITT. • PRECISION GfIOUNII CA$T _ TAIlU Newt
1550 efM w/wl>IGS IoIfASOIllS: 2T X~·

• SIAlIC PfIESSUll: 11" • AReoll:~' • AI. t.lI'Al:ffi': 30"
'6' INJ'I >lAS -....u.J' 'y. • CuTTING cm.mr. 3WO 90", 2WO 4S' MMEIIIAII

fITTJt6 WllWll 4" OfUllNGS • StIlP Fe>:- Ai.uMoI-ClAssic'" FHa: 1Sd., FiICTOIJl
• Sl.o.NOAAll lAG fIllllAlllIH: • APrflox. _ WEIGIfT: 298 LBS.

,3_NS
• HOi", w11Ai lIO'W(O: 18"
• Al'l'lm.__I: 123 laS.
ffI££2 011

WITH l'UIttWf. Dr Glll29Z

G4179 REG. !59r
_ SALE $579"

y, HP •
POWER FEEDER ••

• MQT(IIl; *HP. 11l1V. ••
SINGU.-s!, 1.8 _ ISO..

•Nooo6uI Of $l'Wl$: 4 -
• SPUD _: 20. 26. 33 &43 FPM
°RooolOH:_&_
• AmoL _ ¥I\1GHf: 00 w.

G4176 ONLY $399"



G9983
.... '.2195'"

SALE $275000

G0514 REG.~

SALE $92500

CAST IRON RNCE, MmJI GAlIGl
& V 8LAO£ INCWOlD

• ~OI: 2 lip, 11OY/22Ov,__rot

• f'JIIasaf .... tM1 _ 1AIlI

'C\mlNI~18\\

• M.o.Il. Cl/fTIMI..-r: 1T
'!k.OA All: 143" ~{\i'. HI'_1
• 2 IIlAD( $l'££DS: 1700 & 3500 FPM
• 11'10 ('!lUS1 /'OIl1t

• fuortm. SH_ WU6IIT. 385 lIS.

KAlIE. ISO 111 f.lll'llm

­.,

MACHINEI

GT948
ONLY $42500 fill

19" HEAVY-DUTY BANDSAW

15" WIDE-BElT SANDER
(OPEN END)

F=--t-.... ·5..-IIoElJ'""'(IOl;
- 5HP,l2rN.~_

.. _ • Fin IBJ MOTOII: %HP
• ~. e-vo.. Sl'UlI:

l tl~ .~~HPM

o ·~IW_.-•0.._,.DDmEI' mrs
'Muas~_....._­
'A-._~..~

12 SPEED 20" FLOOR
DRILL PRESS

• MonK llh Hp, 11rNlllfN.

~.-
• f'IfI:&5toIl_e.ut_-.l
• Toa.t $IZ(: Ill" XlMl'
'~_MT/t

•~ IlUKI.: $'._...
• OMJ. oa.a: lot
• 12 SPmls: llO ·DlOIlPN
'o-t/oI'IIoCJl'¥:ll4"mn
'lMAAu_7rr
•~ _ W05lIT: 331 laS.

G0551
IIlItODllClGl'f PIk:f

ONLY $67500

24" DRUM SANDER
WITH VARIABLE SPEED

• D_ ,"",(IOl; 5 HP. 22llV. SINGlH'IIOoSl
•C~ 1oIOI(IOl; Yo HP. YlIIlAIU Sl'UlI. S--...s: 2__..._

• MAJl SHU SIll: 231h' XtYo' IICIl

• Hool: &. lOOP SMOIll'f/l
• Cotmoo..-.wI_ LIIMI _

• TWlI f'1U!>I1'OaS
• A-. _ WU6IIT. t89 lIS.

17" HEAVY-DUTY BANDSAW
• MInw: 2liP. IIOV/22llY•
~_rot

'''--_cur_w
• T"..IlU:.r_, UrUJl
• fuJ;a TO 1AIlI _ nw
'CImJoie-ard~16W

• M.wI.I.lM l:l,IITM _IT
• BlAlll SIll; 1311'1" IN (I". I'wa)
• 2....... SPUDS: 1600 &. 3300 FPM
'TWlH'1llST1'\lK11
•~__ wtlGl!T; 3421.11.

IRlIN Cl.1rII
I 'I"BlAUE INCLUD£D

15" PLANER wI ClOS(O STUD

• MlTK3Hp,'12JN,-":_
• Mu._.....,..;14\i'

·M.u.am.1B1lC1r e• ....__IlI· t
'Ma_~jlI,'

• 31lSS_
• fuUll'I: ,$ &. 20 "'"
• c.n-..o_ 5OOlI11PM

• Cwrs IU~ 15.0»
• ""--__56lI ....e-G0505

REG. SJ..95W

SALE
$18500

G0555
DNLY $37500

-G0529
~-;Eo;;;i395°O

12'12- LEAN & MEAN
PORTABLE PLANER

THE ULTIMATE 14" BANDSAW
• MOTOE I liP. llOVmov. -..:-. fER:

·~_fMl_-.E

·TMUm:4!i_.l(l"un
• h.ooR no 1AIlI IOllIr. 4J'Io'
• OIU\ll[ w-.-...-IUICI
• CumNl;~ 13l'1"
• M_tuTlWG _ s-
o BlAIlUll1: 92~' • S3~' LtH8
(Ii" - "' __1

• 21lAOUI'!RI$; 1500& J200FPM
'4'IllSTPOIlI
• A~ SHIPPING

W06Hr: 198 In

DSCILLATING SPINDLEI
12" DISC SANDER

• M01(lll; 1 liP, 110\1, -.I-PlU.SE, TEFC
• CAsT _ Wh' _ 0$CI..lAIWG SAHOEJI TA&.!

• CAsT _l1Wx 10' DlSCSNODU lMUf\uI__s: 1", %". 110+" &r
~ sPwl: 1125 RPM
~ 0SWNDlS: 10 SPM
IIOIllOCllt \'

2 - T IlUSII'OlU-.--,..~

• MoniI;ZIlP,11(1Y,-.:_
• M.u.__ 1ZM" •~ __ $rIOneIl

• MM.__ !'lo' • ClrnmuI--=lQ.lDlFll'W

• MAl. _.-.:1" • Cln IU -or 52
• ",_~%' • ""--__ 11 ....
'Z IlSS_

• FtaMIC32:_







FASTEST GROWING MACHINERY LINE IN THE U.S.A.

MORTISING MACHINE

We designed this machine for mortising ease.
The super heavy-duty fence & hold down
eliminates unwanted wood movement and
·sticking chisels·, Unique swiveling base

allows easy off tt1e bench operations while
the extra height and depth capacity

allows the use of much larger stock.
Features like e 2T long solid steel
quick·positioning handle, 8·tool
holder, easy two-door chuck
access, large base and twin
hardened and ground columns
insure perfect mortises every time.

+ Yo HP, 3450 RPM motor
+ Adjustable depth stop rod
+ Mortises lumber to 8Y." thick
+ Jacobs taper 12 spindle
+ Double suppon columns
+ !of JTnchuck
+ Approx. shipping weight: 9Olbs.

IPATENT PENDING I

INNOVATIVE PRODUCTS
DESIGNED FOR PRACTICAL USE
We DESMiN lUI t.1AOtt6 TO Tl£~ SQINiENT STANlrAIIlS, lRPIE CtECK OOlllNE FOR }~

WALITY ASSlIW«:E AMlIlACll: MRY M.ACHIN: 'MTH AR.ll T'M)-Y£M WAflWm'I ~ .....

HEAVY-DUTY COMBINATION
SANDER

T
aclde your tougher sandilg operaOOns
widl tIis rugged and reiable rnacOOe.
lMQe many bd-driven sandern, the

W1712 uses a lirect bal beamg drive Iroo1
the motOf to the sanding disc and belt

10 deliver a vibration·free positive
torque na.v. For illcreased sanding
versatiity and cOllblJl. both cast irol'l
talEs accepi the • gauge.

+ l}i Hp, 11011, single-phase
motor

+ Precision ground cast iron
tables

• Sanding beh size: 6" x 48"
+ Disc size: IT
• Quick change belt release
• Sanding belt speed: 878 FPM
• Disc speed: 1725 RPM
+ Approx. shipping weight

178Ibs.

('TIll' \'J 10\,\1- I\(.

." ~~,o;~"'t!

'~&aWOODSTOCK

+3or 5Hp, nov, single·phase
motor

+ Pracision ground cast iron
table Ytitt1 T-s1ots

+ Table size: 40~" xrr Ytitt1 wings
+ Max. blade hf!igln: T
+ Ripping capacity: 26" standard
+ Arbor speed: 4250 RPM
+ Approx. shipping weight: 552 tbs.

to" LEFT TILT TABLE SAW

With a left tilting blade and nearly 450 Ibs. of vibration dampening
mass, this saw will definitely take center stage in any shop We've
included 2 large cast iron wings, a iumbo miter gauge with

patented adjustment feature, and apowerful 3or 5HP motor with triple drive
beh system. The Shop fo Classic Fence with a26" rip capacity provides

a compact and sturdy means lor dependable
and accurate ripping.

lLonger rails are available.)

+ 2Hp, 1IfN/220V,
single·phase motor

+ Precision !I'round cast iron
table Ytitt1 T-slots

+ Table size: 39%" xrr (with
cast iron extension wings)

+ Max. depth of cut 31t"
+ Ripping capacity: 28"
+ Arbor speed: 4250 RPM
+ ApprGx. shipping weight: 310 Ibs.

SHOP FO ;;,::·,-,-,,-g-;~-'-"-d-U-,";d.~m-'-'k"':';";:"";';';T":O";"S~"-O-U-R-'N-'NOVAllVE MACH:':N:.:S------::::;::;:::--
of Woodstock International, Inc. AT AN AUTHORIZED DEALER, PLEASE

safes@sho,fodiz CAU FOR THE LOCATION OF A DEALER NEAR YOUl

SHOPFOX.RIZ • 1-800-840-8420

2 HP, 10" CONTRACTOR TYPE SAW

This machine is ready to rip with heavy·duty cast iron
~liI"'... extension wings and the new Shop Fo Aluma-
I. Classic" Fence. Asturdy base, cast iron miter gauge with

adjustable quick stops, and a rail moullled magnetic switch
are some standard features that make this saw irresistible to

contractors and home shop woodworkers
alike. Weighing in at 292 Ibs., this saw

will provide operating stability for
better cutting accura cy.



MorIiSHInd-Tenon Joinery
SPECIAL SECTION

June/July 2004, Issue 156

epoxy: a pro's tips

how to show off Quartersawn oak
Discover the tricks for praying up eye-grabbing
ray-fleck figure in project parfs.

48 building chairs with Sam Maloof
See how a renowned master craftsman designs
and assembles his signature furniture pieces.

28

32

88 2004 tool storage contest winners
Check out 13 of the best shop projects from
around the nation.

14 wise buys: Japanese pull saws

59 BONUS POSTER:
guide to woodworking glues

78 shop-tested benchtop mortisers
Seven moderately priced models compete to
earn our prestigious "top tool" rating.

TOOLS & MATERIALS

66 how to deal with wood moisture

68 master the mortise-and-tenon joint
From low-tech to dedicated machines, gel to
know three ways for making snug-fitting parts.

84 get a grip on four-jaw chucks
Learn the advantages and use of this
problem~solving lathe accessory.

92 brush on a flawless varnish finish

TECHNIQUES

22 portable glue/paper towel center
38 heirloom tall clock
52 feature-packed drill-press table
65 letter opener
74 build-in-a-weekend garden bench
94 wind chimes
96 classic turned mallet

PROJECTS

o EPA R T MEN T S

100 hollow mortise chisels
Get maximum perfonnance from your
cutters with these pointers on use and care.

115 rated: three shop-proven products

8 editor's angle
10 sounding board
16 sanding-drum dust collector
18 short cuts
24 ask WOOD
36 wood words

104 shop tips
110 curious craftsman
120 what's ahead

-

-

This seal is)'Olll'
asstD'U thaI we wid

every IJt1ed. vOOty eYelY
fact, ana tesl evety
rMewOO tod kl our_ro....,.....~'"'-""'-

Visit our Web site at vvoodrnuQo:Eine.conl for free woodworking plens. tips, shop tours. and more.
5
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editor'5 angle

There's a common woodworking myth that

air-dried wood is more prone to warping,

shrinking, or expanding than kiln-dried wood.

Don't believe it-doing so could cost you

serious dough when buying boards.

than kiln-dried stock, and often better. It's
less likely to have "honeycombing" or the
other defects that can result from hasty kiln
drying, as described in Features Editor
David Stone's report on page 66.

Of course air-drying takes time, typically
6-12 months for each inch of thickness.
You need!O dry the wood outside, then
restack it inside for the final dry-down.
You'll need a moisture meter to make sure
the wood's moisture content reaches equi­
librium with the relative humidity level in
your shop and home (6-11 percent moisture
content depending on where you live).

So why do lumber producers spend big
money on kilns and the energy to run them?
Because lime is money and commercial
kilns cut total drying time to about 6 weeks.
Fortunately, few of us hobbyists are under
such time pressures to produce lumber.

To learn more about air-dried stock, see
issue number 59, pages 4D-41, or go to
woodmagazine.com/airdry. You'll find
everything you need to air-dry your own
stock, or buy it with confidence from some­
one else. Wish I had that infonnation 15
years ago.

This pile of air-dried
oak (parked where

my wife used to put her van) has supplied the
stock for dozens of projects over the past
couple of years.

WOOD magazine June/July lI004

air-dried wood:
just as good as kiln-dried?

8

I t happened 15 years ago, but I still
vividly remember the day I passed
up the best lumber deal of

my life. It was al a farm auc­
tion where the entire contents
of a small shed were up for
sale. That shed was stuffed to
ils ranel'S with a thousand or so
board feel of beautiful walnut
planks. They had been carefully stacked
and stickered, appeared completely dry and
flat, and, according to the auctioneer, had
been sitting there for at least 25 years. All
day long I hadn't found anything at that
auction I wanted, but this pile of walnut
was different. I yearned for it.

k> the bidding began, I !Old my compan­
ions (both experienced woodworkers) that I
was ready to make a purchase.

"Be careful," one of them advised. "You
don't know what you'll get with that air­
dried stuff. It might split or warp months
after you build something with it."

"Heck," the other friend said, "I built a
coffee table with air-dried stock and it
exploded right there in my living room!"

I had my doubts about their claims. For
centuries our ancestors made beautiful,
long-lasting furniture from air-dried stock,
and that explosion was probably due to
faulty joinery. But I decided not 10 take a
chance, and put my auction number card
back into my coat pocket. Big mistake.

The auctioneer staned off asking $150
for that wood: about IS cents per board
foot. And no one would pay it! Apparently,
I was not the only victim who chose to give
in to the myth and avoid taking a chance on
air-dried stock. Eventually, some lucky
soul paid $75 for the entire lode.

Since that day, I've wised up in my
wood-buying ways, and all of my research
tells me that air-dried lumber is no worse
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Phone or Write for FREE Infonnation

RAINHANDLER
Dep1.WM0704

2710 North AvenueIBridgeport, cr 06604
1-800-942-3004JFax 1-800-606-2028
.""'-----------
Add"'" _

a~ ~~ __
~p E"OI _

www.rainhandler.com/wm
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Our bulletin board for letters, comments, and timely updates
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Top ol@lsflushwiththetopof(2).

24~'

1lzticle updates
Cat's meow scrollsawn plaque
(issue 154, page 96): Locate the
hole lor the cutout block 2¥UI- from
the left edge of the plaque.
Super-flexible shop storage
(issue 152, page 86): Locate the lop
three stomge-bin mounting brackets
in the Hardware Cabinet (Drawing
9) with 4v." spacing in betweerl, as
shown, below.•

Sliding door track
O·

,
I

Brass
card pull

®
11%°

". '"116x~ F.H.-'
brass wood screw

®

FINISHEO SIZE
Part T W L Mati Oty

C'm.t y,' 4' ..~. M

o boIlom W 4' Mi' M

A'skies W l1li' 9~' I.l

B'bact 'to' I'''''' 4~' M

'Parts ini!iaIy OA 0YelStze, lien !Wed 10 i'istBl witti'I
after CUliIg box jcns. See the i'Isln.dions.

Materials key:~

Sources
Card pull: Soil bIass card pi.( no. 70163, 59.49 each.r---...... Gal RocIder, 1lOl"Z79-4441, or go to roclIIr.oom.

! ----------~1 saw oft comer after assembly.
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!

©

®

4·

D~@
aw ~

~ ------!i;i---_ v.~4'
914° on all corners

~

NOTE: Rip
parts A, B,
and C 10 final
widlh after
cutting box
joints.

11%°

Here's an updated drawing. If you'd
like the complete tree plan, go to
'MXXfmagazine.conVmagbox.

Bigger magazines need upsized storage
Thanks lor growing the magazine by~' in M t . I Li t
width and height (starting with issue 153) 10 a erla 5 5
make space for even more infOOTlation.

Anyone who stores their back issues in the
magazine boxes shown in issue 108 (page
SO), though, has discovered the bigger issues
are just a hair too tall to fit the box design.
When readers make more SIOfage boxes,
they'U need to enlarge them aa:ordingly.

RaP'! bM:s, LD'IlbI. OhIo

HOW TO REACH US
• Editorial questlons and feedback:

E-mail woodmallOwoodmagazine.com;
call 8001374·9663 and press option 2; or
write to WOOD magazine, 1716 locust St,
GA·310, Des MoInes, IA 50309·3023.

• Subscription ass!staoce:
To notify us of an address change or to
get help with your SUbscription, go to
woodmagazlne.comlservlce; call
8001374-9663 and press option 1; or
write to: WOOD magazine, P.O. Box 37439,

Boone, IA 50037·0439. Please enclose your
address label from a recent magazine Issue.

• To find past articles:
Go to our continuously updated online Index at
woodmagazine.comIindex.

• To order past issues and artldes:
Order past issues of WOOD. magazine
and our newsstand special issues at
woodstore.woodmall.com or by calling
8001346-9663. Be aware IIlat many earty issues

are sold out. For reprints, send S5 per article
(no phooe orders). including the article name
and issue number. to: WOOD Article Reprint
service, P.O. Box 349, Kalooa, IA 52247;
make check or money order payable to
WOOD magazine.

• updates to previousty publishedp~
For acomplete list of known changes in
dimensions and buying guide sources
from issue 1 through today, go to
woodma;azine.comIeditorial.
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Range Includes bul
nollimiled 100:

LU96R-2-sided Laminate

For Freud's full line of high quality
saw blades go to:

www.treudtools.com
(U.S.) 1-800-472-7307

(C,n'd'11-800-263-7016

®

A Must For Underpowered Saws

Less Power Needed
These new InduabialThin Kerf Saw Blades n:wnove less material. which
reduces waste and feeds eatklr.

Extra Long Cutting Life
Freud develops and manufactures highly specialized MlcroGrain carbide
blends designed exclusively lor a variety of cutting applications. Every LU88R-erosscuUlng
cobalt and titanium formulation provides the perfect balance of long

cutting life and razor sharp precision for each application. The oversized
carbide teeth are 50-60% larger than standard carbide teeth resulting in up

to 4 times more sharpenings.

No Stabilizer Needed
These blades also feature Freud's Innovative anti-vibration technology that LU86R-Genera1 Purpose

practically eliminates the sideways movement of the blade against the
maleriaL This design results in a quieter, smoother cut with a superior finish, and

long cutting life that always stays true. For further perlormance, these new blades
featore freud's trademarked Perma-SHIELD"· Permanent High Performance

Coating making the blade resistant to heat build-Up and corrosion.

ThIs new full range of thin kerf blades are designed for a variety of cutting applications
in a wide range of sizes. Choose the blade that fits your application precisely, and LU87R-Rlpplng

maximize the peffonTIance of your saw.

What Has A
Thin Body,
Big Teeth

&
Always
Stays
True?



WOOD Store.
www.woodmagazine.com/store

If you love WOOD" magazine, you'll truly enjoy our Intemet sites and their
many features. Our sites are designed to benefit you by complementing and
expanding on the information you receive in every issue of WOOD.

WOOD Online.
www.woodmagazine.com

Like what you see in WOOD magazine? Visit the WOOD store for additional
plans, publications, and other products from the editors of WOOD magazine.

• 350+ easily searched, downloadable plans and techniques

• 100+ large-format paper woodworking plans

• Back issues of WOOD magazine (hurry, these are going fast)

• Shop tip books with hundreds of woodworking pointers

• Downloadable tool reviews

• Discounted prices on selected plans

WOOD Online prides itself as both a woodworking information center and
an online woodworking community. Find the following at one of the Internet's
most-visited woodworking sites:

• Searchable index for all past issues of WOOD magazine

• 15 woodworking forums covering finishing to tool buying to dust collection

• 11 forums with buying advice for specific types of tools

• Listing of woodworking dubs in the U.S. and Canada

• Tours of all five of our our Idea Shops

• FREE monthly downloadable plan Free downloadable plan each month

• Monthly tool sweepstakes

• FREE plans for shop jigs and organizers

• Shop tip of the day
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• Updates on our latest free downloadable project plan

• Eligibility for our monthly tool sweepstakes

• What's new at WOOD magazine

• Free shop helper project in each issue

• Profiles of woodworking woods

• Special offers from our sponsors

WOOD Online Newsletter
www.woodmagazine.com/newsletter

WOODMaU
www.woodmall.com
With over two dozen merchants and 50,000 products to choose from,
the WOOD Mall is the Internet's largest source of woodworking tools
and supplies. Open 24 hours a day, 7 days a week for your shopping
convenience, the WOOD Mall enables you to view thousands of
products in the comfort of your own home.Tour this online
woodworking megastore for these features:

• Power and hand tools

• Exotic and domestic lumber

• Woodworking plans
• Discounted tools and supplies

• Tool charts from past issues of WOOD magazine

• Search feature to scan all the stores within the mall

• Product index to find tools by categories



wise buys

our editors test

JaRanese
pullsaws

Type Brand, Price

Why buy?
Unlike Western-style handsaws-the style most of us grew up with-a Japanese handsaw
cuts on the pull stroke instead of the push. Thai makes the saw accurate (it's easier 10 pull
ablade straight than to push ill and eff~enl (the thin blade removes less malerial). II also
allows the manufacturers 10 harden the cutting teeth more than on a Western-style saw
(whose teeth musl be softer to withstand the impact of a'catchj, meaning they stay sharp
longer. When the saw gets dull, simply replace the blade. We find three styles of pull saws
most useful to woodworkers: For crosSCtJIs, dozuki (doh·ZOG-kee) saws spon astiffener to
keep their super-thin blades from buckling during the return stroke; the slightly thicker
blades of double-edged f}'Oba (ree-OH-buh) saws have fine crosscut teeth on one edge and
coarser ripping teeth on the other; and the teeth of a kugihiki (koo-gee-HEE-kee) saw cut
flush to the adjacent workpiece without marring it.

Editor test-drive:

This saw features a fine 25-teeth-per-inch (!Pi)
pitch, and produces a pencil-thin kerl (less than
Y64' thick). With its rigid back, it tracks true,
although the stiffener limits the depth of cut to
about 2'. (When crosscutting, though, I doubled
that capacity by cutting 1ft' deep on all four sides
of a thick workpiece, as if defining the shoulders
of a tenon, then completed with full-depth cuts.)

I hand-cut a few drawer dovetails using the
Rockier Dozukl Dovetail Saw and It easily

Editor test-drive:

I've used Japanese-style saws for many years,
and frankly, wouldn't own any other kind of
handsaw. This ryoba was extremely sharp out of
the box and, using the 17-teeth-per-inch cross­
cut edge, I crosscut a slab of o/.tX4' hard maple
cleaner and in about one-fourth fewer strokes
than with a line-tooth miterbox saw. And, cutting
on the pull stroke, I found it mllCh easier to accu­
rately start the cut with the ryoba. Likewise with
using the 8-tpi rip edge: faster, cleaner, and
more accurate.

Editor test-drive:

I confess that I've had little luck when using the
kugihiki saw in the WOO/)) magazine shop. In
fact, I'd pretty much written off the 'no-marring'
concept of a zero·set saw as overrated until I
tried the Veritas Double-Edge Flush Saw. Its
stiffer blade resists distorting during the cut, but
still flexes enough to press flat against the work­
piece. And the top-set teeth (the blade wams:
'this side up") cut aggressively to prevent
binding-another problem with other flush saws.

To test this saw, I drilled and dowel-plugged
several holes in easy-to-scratch obeche ply-

stayed on my layoutlirles, even cutting diagonal
to the gralrl without wandering. When used to
fine-tune the fit of some interior millwork, this
saw excelled in both crossculllng and ripping.
And rfound Icould cut close-filling notches in the
molding more accuratety-and In less time­
than I could using my power jigsaw.

-Tested by David Stone, Features Editor

To learn more:
80012794441, rockler.com

The handle on the Japan Woodworker ryoba
pivots where ft joins the blade so you can swing
it to a more comfortable working position if you
like, or use the saw in a tight spot. Even if you
used only the crosscut edge, this saw would be
well worth its $26 price; the rip edge is iUs! icing
on the cake. A razor-sharp replacement blade
costs only $15.

-Tested by Kevin Boyle, senior Design Editor

To learn more:
8001537-7820, thejapanwoodworker.com

wood. I Quickly trimmed a dozen dowels without
marring the surrourlding surface. Impressed, I
puHed a piece of polyurethane-finished red oak
from my scrap bin and repeated the test, again
without leaving so much as a scratch in the
finish. This saw cuts equally well left- or right­
handed and far exceeded my expectations. And
although its blade isn't removable, the low price
makes it easy to replace the whole saw.

-Tested by Jan Svec, Projects Editor

To learn more:
800/871-8158,leevalley.com
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Using a pattern bit guided by scrapwood
guides, rout a 21h"-wide stopped channel
%~ deep in the bottom of the table.

Rout a 0/8" rabbet Ve" deep along the edges
of the 3'!2x3'h" cutout and the edges of the
2'h"-wlde channel, stopping 3" from its end.

2'h'·wide stopped channel
%" deep, centered on the

3'12 x 3W cutout

Sand radius to match
rabbeted comers.

Shop vacuum dust port

,.::::;;1/ #6 x 'h' panhead
..-/ screw

#6 fiat washer

Ve x 3'/. x 8'12" hardboard

Change to a %" rabbeting bit, and rout a
118"-deep rabbet along the edges of the
center cutout and the channel, as shown at
bottom right. Stop the rabbet where dimen­
sioned on the drawing, be/ow. Cut two
1/8" hardboard covers to fit the rabbeted
openings, and glue and clamp them in place.
Apply a finish. and install the mini-track.
Using the holes in the shop-vacuum dust
port as guides, drill screw holes, and fasten
it in place."

Source
Dust port. Plastic shop vacuum dust port 00. 03..161.10,
$2.15. Lee Valley Tools Lt<!. GalI8r0'871-8158 Of 9010
leevaJley.com.

®

sanding-drum.
dust collector
Looking to add even more functionality
to the add-on drill-press table featured
on page 521 Consider this integral
dust-collecting system that channels
fine dust to a vacuum hose during
sanding-drum operations.

W hether you add sanding­
drum dust collection to
Ihe add-on drill-press

table in this issue, or to some Olher
table, here's the lowdown on how
to do it. Before applying the finish
and installing the mini-Irack, lay Qut a 21/2"­
wide slopped channel that intersects the
3Jhx3W' cutout in the table, where shown
on Ihe drawing, below. (Layout the
channel to Ihe right or left of the center
cutout, depending on thc most convenient
location for your shop vacuum.) Then
adhere scrap.wood guides to the table with
double-faced tape, aligning them with the
layout lines. Now rout a %"-decp channel,
as shown at middle ,ight.
Note: If)'our wble does" " have a ell/out
and insert, (frill #I" comer holes, alld jig­
saw a cutOllt.-Theil roul a J/,o," rabbet 1/4"
deep around irs edges for a 1/4"-thick insert.

16
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short cuts
News and notes from the woodworking world

A hull of a workshop
Just because you live on water doesn't
mean you can't work with wood. Simply
ask Ron Moreland. His homo----a 24>65'
houseboat-floats on the tidal waters of the
San Francisco Bay in Sausalito, California.
After retiring two years ago. Ron buill a
compact workshop in a 9><15' unfinished
bedroom in the boat's hull, placing the
shop under water, so 10 speak. "I found
workshop books of little value since none
of them dcall with an area this small,"
claims Ron. "Other than the jointer, I found
I was able 10 put everylhing in the shop.
Each 1001 has its place and must be put
back before using the next one," By
"everything" Ron means a lablesaw. a full
complement of benchlop power lools, and a Within the depths of this houseboat lies a tully functional workshop Where Ron Moreland
lotal-Shop dust-collection system. builds china cabinets, chests of drawers, and dining tables.

An unsinkable giant aircraft carrlef made of Ice and wood pulp was once on the planning
table to become the pride of the British navy dlXing World War II.

When wood pulp (almost) ruled the seas
Here's a little·known history lesson from constructed of some 280,000 easily replace·
the annals of World War 1I. Frustrated with able Pykrele cubes.
the V-boat Ihreal to shipping. Greal Brilain, Naturally, il would be a cold-water ship,
under lhe leadership of Winslon Churchill, made in Canada by 8,000 workers. Plans
gave the inilial OK 10 develop a giant called for a hollowed-out intcrior fealuring
unsinkable 2,000'-long aircraft canier made crew quarters, hangars, and a huge refrigcra-
from ice and wood pulp. Pykrele, the brain- lion planl with 5Q'-thick walls. Propelling
child of Geoffrey Pyke, was a materiallhat thc Habbakuk at a lOp speed of 10 knots: 26
could be hammcred and sawn and look for- electric engines powered by a central gener-
ever 10 melt. Because il consisted of 90 per- ating plant. However, the V-boat threat
cent frozen water, it resisted sinking if hit. declined due to anti-submarine warfare
And it patched easily, since Ihe ship-slated breakthroughs and codebreaking, melting
10 be called the HMS Habbakuk-would be away any interest in the costly "berg-ship."

•
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Abit ofa stretch
Ever cut a project part too short or worked
hard trying 10 eke the most from every
board foot of some precious hardwood? Of
course! II's happened 10 all of us. Here's
how Rod Siminski of Lafayette, [ndiana,
solved the short-board dilemma. He calls it
his "wood streicher." OK, so it doesn't real­
ly work, but it sure looks like it does. Says
Rod, "All my woodworking buddies Slare
at il and conclude. 'I've been looking for
one of those....

Rod Siminski's ratcheting wood stretcher
seldom falls to draw a smile from onloolo;­
etS. Measuring 1S-Iong, it's made of pine,
ctleny, walnut, padauk, and maple.

U}fl1illU~don pag~ 20
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Flawless finishes at an
unbeatable price.



TV's master craftsman SCott Phillips and
WOOD magazine Editor-in-Chief Bill Krier
pause for a photo during the taping of
Delta's new Do-It-Yourself Woodwor1dng Kit.

Woodlurners,
mark your caIendars
On June 10-12.2004, the Utah
Woodtuming Symposium will celebrate
its 25th anniv~ at Brigham Young
University in Provo. ils biggest event
ever, the UWS plans 10 include more
than 100 demonsttalions by worid-class
turners and an exhibition of work that
represents 130 turners from 12 coun­
hies. To leam more or register for a
workshop, visit utahwoodruming.com,
or calI801/422-2021.

Buy a tool, get a free
educalion...and plans
Here's a heads-up that woodworkers of all
skill levels will like. From June I through
July 31 of this year, Delta Machinery will
run a special promotion for buyers of its
tools at Lowe's home centers. With the pur­
chase of any Delta machine, you can buy
the new Oo-It-Yourself Woodworking Kit
for $19.95, then mail in the tool's rebate
and be reimbursed for me Kit's full amount.
What is the "Kit"? It's a CD jam.packed
with 15 quality project plans from WOODe
magazine, and loads of tips and techniques
by TV's master woodworker Scott Phillips.

In his presentation, Scott works through
the machining operations.. tune-ups, and
safe use of six major worlcshop machines:
the tablesaw, handsaw, drill press. thickness
planer, jointer, and compound mitersaw. He
tops thai with the step-by-step construction
of a Shaker·style bookcase from the March
2004 issue of WOOD.

In addition, you'll receive
printable drill and screw charts
and articles on shop layout,
dust-collection, finishing, and
more. What if you don't buy
a Delta machine? No prob­
lem. You can still get the CD
for an unrcbatcd $19.95.•

• How do you figure the length for a
bandsaw that doesn't have a blade to
measure rrom?
If )'011 fosl )'our handsaw owner's manual
and don't have a blmle /Q measure from,
or if )'0/1 've added riser blocks, pill this
simple mmhfonnula to ",ork to detennine
)'Ollr loof's blade lellgth:
Blade lellg/II = (2xA) + (3.14xB)
Key:
A= distallce ill illches betv.'UlI handsaw
wlleel cel1lers when Ihe IIpper wheel is
midway ill its lldjllslmelll rallge
B= handsaw wheel diameter

and laler fumitlfre, were decomrell Wilh
fire-heated iroll lips. III creatil'e hands lire
end resulrs can prol'e quile impressil·e.

Today, woodburnlng artists use electrically
heated pens and a variety of Interchange­
able tips to create desIgns.

®

The auger (1), chisel (2), knife (3), adze (4),
and axe (5).

• What's the more common tenn
for the woodworking process known
as pyrography?
lVoodbuming. More precisely, Ihe tent!
p)'rography deril'es from the Greek words
pur (meOllingfire) and grapllos (meaning
writing). Regardless ofthe nome, the
artistic process dales back to17th·celllury
Europe when small woodenware items,

Answers 10 the questions in issue 155:
• Can you name (h'e woodworking
lools thai hail from the Stone Age?
The knife, chisel, auger, adl,e, and axe
(shown below) were all there at the dawn
ofwoodworking. Ullfortunately for those
early cmftslllen, it wasn 'r wuil thousands
ofyears {aler that WOOD. magaune
a"il't!d 011 the scene.

• Name the wood that for centuries
has been the preferred species of violin
bow makers.

• What clear woodworking finish
among oil or film-forming products
holds up best in direct sunlight?

• For what major workshop tool can
we thank the Shakers?

Test your workshop smarts
Between projects and looking for some
stimulation? Ply your woodworking IQ on
these cerebral challenges. For the answers.
see the neJU Short Cuts in WOODI maga­
zine. or go online right now to
'" oodmagujne.com/editorial.

short cuts

20 WOOD mag-nino luna/Julyl 2004



./ ,ecelvMJ my G0555 bandsaw
yesterday and set It up toddy. I Cdflnot
believe the quality of this machine! It la,
SUf/1:Jsses anythina I've seen and I think I've
seen them all. It OfJ6filt8d perfectly right
{rom the start with almost no adjustment.
How can you sell this complete machine so
low? / wish / was 35 years old instead of
almost 73 as this machine is built
to last a lifetime. You sure outdid
yourself!

P.S. The set-up. op6filtion and fine tune
manual was about lire best I've ever seen. I
was delighlMJ. It cuts smoothly, quietly and
perfectly. Keep up the areat work. •

.~w.~..
Colorado SpriIllJ, CO

AN UllSOlICITED CUSTOMER TESTIMONIAL

POWDER COATED PAINT
FOR DURABILITY & SHARP LOOKS!

::---- 2 SPEEDS

- .::.-

W e have redefined what a 14n bandSol\Y should be like and have incorporated
features into this saw that nonnally are either optional or unavailable on other
handsaws on the market. 0iECK IT OUTI r: n

IIIIl :
HINGED QUICK BLADE

DOOR COVERS, oom LEV~~~~G~ACK

OPTIONAL ITEM:

H3051 RISER BLOCK KIT
RAIsEs CUllING teGHT 10 12".

IIIl1I.OES 1ll0CK, MOlJImHG HNIlWNIE,
8lAlIE & EXTEJIllEO 8lAlIE GtWIlI.

$49.95

'.:II.f1--.
DELUXE HEAVY-DUTY

FENCE INCLUDED
OTHER FEATURES,
• POWERFUL 1 HP 1101220V MOTOR
• FASTEST BLAOE CHANGE IN THE

INDUSTRY
• TAKES STANDARD 92\1:" BLADES

FROM WTOW
• MAX. CUTTING HEIGHT: 6"
• SOUD CAST IRON CONSTRUCTION
• FULLY BALANCED WHEELS FOR

SMOOTH RUNNING
• INCLUDES 4' DUST PORT
-INCLUDES MITER GAUGE
• INCLUDES %' BLAOE
• APPRQX. SHIPPING WEIGHT: 210 lBS.

VISUAllY APPEALING STAND
WITH STRUCTURAl BRACKETS THAT

DOUBLE AS SHELf BRACKETS

MODEL G0555 ~
INTRODUCTORY

PRICE

$37500

DB

There is absolutely no other company in the world that has a larger
selection of bandsaws than Grizzly. We know bandsaws inside-out

and our numerous years of selling bandsaws has culminated in thiS
Incredible 14" saw shown above. You will not be disappointed!



great ideas for your shop

portable
glue/paper
towel center
Equally at home mounted on a wall
or sitting on your workbench.

Wall
Storage
System

Prcjecl deslgn: Kevin ElQykJ

Vo·

D EXPLODED VIEW

®
''''

". J
\wV'-

meLEAT DETAIL

t-:V'"---j

12\oi"

"':?
"V

To hang the center in a
shop without the cleat
system, eliminate pan G.
For use with the Idea
Shop 5 cleat system,
screw the cleat to the
back F with the top edges
of F and G nush.•

...
'8X:WF.H,----'''--__. R-W
wood screw @ ~~__

¥.l2" shank hole, ./
countersunk V6"

•

'8x 1° F.H. wood screw "-
!::::.----14" ...-.... ~

• G, /1
lh l{ 3'1. x3'h' p~~., I:'h~ .--/ /~ l1h"

I 2:r0 I 2W / .--;;::-~ t~>'/' 1
~ I ~ 1'1/ 45" bevel

~Gt~~~C~"1r1~'4---11'1~ l%a" shank hole,ll::: ! counlersunk on back

® 't:.'=' l
oFr::::;::::~~~~~:V'" dowel
, 12W long

V4~ hardboard. part F from W solid stock,
and part G from W stock to the sizes noted
on the drawing below. Cui the dowel groove
in the supports (0) to shape. Cut the dadoes,
rabbelS, and grooves, where illustrated, in
parts A, B, and F. Assemble the unit. Cut a
~" dowel to fit between the side pieces and
into the dowel groove.

v. groove v.. deep V." from bOttom edge

5eemoreol
the Idea Shop 5

wall storage system at
woodmagazine,comJIS5

Hang this handy organizer on the
Idea Shop 5 cleat system featured
on page 86 of the November

2003 issue of WOOo. and quickly lift it
off and move it wherever you wone. It
keeps your glue and glue clean-up sup­
plies close at hand. For this shop aid, cut
parts A-D from ~" plywood, part E from

22 WOOD magnl..e June/luly 2004



'earn
come true."

A
Benjamin Moore"

Paints

"Benjamin Moore
calls it

MeadowVievv.

We make it Simple. You make it beautiful."

I had Ihis color in my Mad. A color $(I exciting, S()

inviting, II would be irresistible. To IDGU my visum

(J rw!ity,J wmtto "!y Benjamin Moore' retailer,
th~ onlJ pIau you canJind Benjomln Moort'palnt.

He lisunftJ to my Ideas, rhfn am'#! 1M some Breat tips, and f

JOund It ttally easy fa pull Ihf whole
'l>Om looelM,. With &nJomin Moorc'

point Ian quality results eYUy rime.

And "'Mller f do lhe painting mysdj, or

~'l:som",ne do Ilfor me, If siva !IX

lhe corifJdence to aeou a room

rlwl aptm'tS!he reol me. f ron'l..mr 10

starr rJrmm/rrg~ rAt: teIt t:J!he houie.

For a retailer neM you a.ll 1-800-6-PAINT-6 or \isit www.benjaminmoore.com

C/Im -.c.. .....-........-.--.......-.........--.....-........""'~-"'"- ........-.--...-..-.-...........-.c..



askwood
Answers to your questions from letters, e-mails, and WOOD Online..

How to cut rabbets on a jointer

O.1 have a 6- jointer with a infeed table that limits cuts to 1/1" or less.
• rabbeting ledge, but I don't Most rabbets are deeper than that, so check

understand how to use It to make rab- your owner's manual for information about
bets. What's the proper method?

--sttp/'IfJn Valet); llWl1¥IIll, N.J.

A .You can make perfect rabbets on
• your jointer. Stephen. as soon as

you lake care of a couple of set-up details.
First, adjust your jointer knives so they
extend Vu" beyond the front edge of the
outfeed table, as shown in Step 1; this
ensures thai your workpiece won't hang up
on the outfeed table while sliding across the
rabbeting ann and ledge. Second, detennine
whether your jointer has a depth stop on the

overriding the depth stop. Many jointers
have a spring-loaded pin 011 the right side.
Pull out on the pin to disengage it as you
lower the infeed table beyond the nonnaI
limit. The rabbeting ledge serves as the
maximum stop at a depth of about W.

To make a rabbet, remove the guard so
that it doesn't interfere with the workpiece.
Note: Remom/ ofthis gllard calls/or extra
ctJurion during tM raiJlNting operation. Set
your jointer fence 10 establish either the
width of the rabbel: (if you plan 10 place the
workpiece facedown on the jointer, as

shown in Step 2) or its depth (wilh the
workpiece on edge. as shown in Step 3).
A workpiece held on edge rides solely on
lhe infocd and oulfeed tables. Laid on its
face, il receives extra support from the rab­
beling ann, so choose this position when
possible. As indicaled on the drawings, tear­
OUI is mosllikely on the surface cut by the
ends of the jointer knives.

Finally, adjust the infocd table fIX a light
cut (approximately ~'it for hardwoods and
W fIX softwoods). place the workpiece on
the infocd table, and make the ftrst pass.
Form lhe rabbet with a series of passes,
lowering the infocd table each time and
disengaging the depth stop when necessary.

To make a rabbet, hold your workpiece flat on
the Jointer when possible. The rabbeting ann
adds valuable support.

Aabbeting
arm Infeed table

(Overhead view)

For smooth rabbeting results, set all of your
Jointer knives 80 they project Y.t2" beyolld the
outfeed table.

Outfeed
table

Rabbeting

"'"
Aabbeting
ledge

Choose a vertical orientation if you need to
avoid tear-out on the workpiece face, created
as the knife ends scrape the stock.

A .Tom, your problem Siems from the
• lung oil, which needs to cure fIX

severnl days before it's ready fIX a lopcoat.
For that reason. Steve Mickley. host of the

Starting a finish with tung oil spells trouble

O.To finish a solid cherry tabletop, wood~agazine.com finishing forum.
• I applied a coat of pure tung oil, strongly recommends using boiled

let it dry for a day, and then followed linseed oil rather than tung oil when
with several coats of high-quality water- you want 10 accentuate figure before
base. Three days after the final coat applying a topcoat. Aner applying
went on, whIte patches began to appear boiled linseed oil, and with tempera-
in the finish. What went wrong? tures of at least 65 degrees F and

-Tom l.M:1It3y.~ Heights, Mm. average indoor humidity, Steve
suggests waiting a week before
topcoating wilh varnish. lacquer,
polyurelhane, IX shellac. Lengthen
your wait to 10 days before applying
a water-based lopcoat.

24

Problem am

If you apply 011 to bare wood lDi follow too soon
with a water-based topcoat. wtWte spots begin to
appear within a few days. To repair this situation,
strip Ot sand the piece and start over.

Colltitlu~d on pag~ 26



Take pride In a job well done when you refinish your floors with Varathane.

Varathane Is the premium polyurethane <reated to give your wood floors

new luster and durability. It's formulated specifically to prevent scuffs

and scratches better than the competition, making It the perfect way to

FLOORS THIS BEAUTIFUL

HAYE NEVER BEEN SO EASY.

complete your do-it·yourself floor·finlshlng project. Just look for the Varathane Floor finishing Center at your local home center

or hardware store, where you'll find everything you need to refinish your wood floors. Varathane- the premier name In wood

care- Interior, Floors and Outdoor- for over forty years.

Circle No. 1111 varathane.com
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STEVE WALL LUMBER CO.
OwI!i1y H.rdw<xxJ, .~d Wood_1in9 ~Chl".1J' For T~. C"Il,m,,,

,nd E~II",",II".tiMit>na

Got a question?

WOOD magazine June/July 200426

ask wood

If you're looking for an answer to awoodworldng
Question, write 10 Ask WOOD, 1716 locust St.,
GA-3tO, Des MoInes, tA 50300-3023 or send us
an e-mail at askwood@mdp.oom.Forlmme<:liate
feedback from your 'ellow woodwofkers, post your
QuestiOn on one of our WOOdworking 'orums at
woodmagazlne.com.

Check the stain and topcoat containers for
guidelines about waiting times. The label
of this product recommends waiting 48
hours after applying an oil-based stain.

Oil-based stain is OK
under a water-based topcoat

Q.Will I have problems jf I apply
• a water-based topcoat over an

oil-based stain? How about an oil­
based finish over water-based stain?

-Bill McTaggart, california City, calif.

A .No problem in either case. Bill. as
• long as you allow the stain to dry

thoroughly. Wait as recommended on the
stain and topcoat containers and then put
your face next 10 the surface and sniff. If
you smell the Slain, give it more time.

Whether you stan with oil- or water­
based stain, switching to the other type of
topcoat actually helps avoid trouble. If you
brush or wipe on a lopcoat that contains
the same solvent as the stain, you might
dissolve the stain and cause smearing:

'NOW AVAILABLE'
Custom Made
Raised Panel

Ash ..,. Soklcl. 2AO , 'U' $&5.00 Cabl'net Doors
Basswood (/. 5e1ecl 1.95 UPS $ 72.00 '-.,;;;:::~::;r=.:.;::,::"
S1r<:h "., (/. ~ec1 2,75 ..n S89,00 r
8ull"mlJl ,414 ~~,~, !.'~ '.·.S·p····e'···c·····'·a···I·s... '.·.·.·.·.·.·••,',,'.OO00Cherry /4 "...~ ~..., .

:l.~:~~~"j":::~: t::: ~:;g .:::::::::::::::::::":::::::::::::::::ll~:ggM''''IHard) 41. select 3.15 .......... .. S 96.00
Maple SolI) 4/. Select 2.30.n .. $ 79.00

~::-dDj;:::: ,.::::::::::::: t': t:: ~:~ 'On .. , •• ":: ~ ~:gg
Walnut , 4/. Select 4,00.. .". $100.00
Whit" OlIk __ .. , "'. SoOec1 2,5(1 • • S 88.00
Ce<la, (Aromatic Red). 4/4 lC+81,. 1.60 .... . S 72.00
Cyp,iSs "" """".41. Select 2.010... . ".$60.00
Wh~ePine , " "'. F.G. 1.2(1 .""""" " """.$62,00
Yellow Pirie """" 4/. CIN, 2.00 "" $ 74.00
..._ p<loeu", 10' 100' q""nt~le. of kn",Med _ "....,.. e", 20 bel. n. _ cl
rc.-gh lumber ,Old by ll'l<l Bel. Fl. _,'<ilndri.""......t>...3".10"wicM.:r.7·
FOB Mlycde". NC, long (A.lndcm wI<Ilht &~) Suf.
cen fc( quantity dlllO<lUntl. Otl'l<lr li,el end leotd ~_. Of rcug/'t.~ UPS
gred•• o.litoble. ~Id In lI>e Ccrrtnenlel U.S



More Accurate t an Einstein's Theory
The classic watch built with German precision to 1 billionth of a second

(
(( ))))) The operotion of otom;cI precls,on depends on on
~ electrical oscillator regulated
- by tfle naturol vibrot;on -I frequencies of on atomic

synem (01 0 beam of cesium
atoms) occurocy to about one second
in 20 ",'//jon yeaN, making it the
",Olt occurote clock ever made

"'T"hen I!i a new ~...co.ntegoyenwnent

I tJey;ce dut ewes you a perlea use for atomic
theory.The US~ has ellP lee! eel the
most if1&enious. most accurate clock In the work!.
the new f.1 u.s.Atomic Cock In Boulder.
Colorado. Our excraordinary new Stauer fMC2

watch uses this dock to repon: the exact time

from this remarkable cesium IissIon dod<. So )'OIl

are on time.•.all the time.This amuing ~ece
will gain or lose only one se<:ond oyer a twenty
mllllon·year period. It is that accurate!

Thll perfectly tuned technolor'col Im'ention
'I now ovalloble for UNDER $100. And )'OIl'1I
neYef' have to set this watch... the hands Itt

~Jun push one of the buttons and you
are syndYonized with the f.l and the hands of
the watch IT'I(M! to the exact time position.The
Stauer EMC2 uceeds the accwuy of any Swisl
kDtury automatic $0 you an be more accurate
and keep most of your money In your waItt. ..
not on your -'st.
n.n.~_

una~ pbstic diIl­
til atomic WlItcnes on
the rnarbt. but. when
our German mowment
maker made it possible
for UI to break the
SI00 price boIrrier with
a beautiful. dassiaJly
$tried stainless steel

;arWog watch. we were uuIy excited.

The EMC2 feanns precise atomic time with an
-.omatic San<brd time;and Day\i&I:tt Szm&Tme
adjusunent. k will adjUSt lor~ yeM$ and ewn
!up wconds! A breaJ«hrou&t1 in t«hnology at a
brWcthrough price.

The large numeric numrs are luminescent
and extremely easy to read so the watch Is
perfect for low light sltuation.The EMC2 1s
water-resistant to 5 alms as well.The small
readout shows you the date and has a digital
second counter. this watch Is rugged enough to
cake to the gym but Nndsome en.ough to wear
to the boardroom or OUt to dinner.The design­
ers built this watch for those who prefer their
watches to be practical and sharp-looking rather
dun overrated and cwerpriced.

H_ can it be 10 occurvte?The new f-l
docX \l$l!$ laser beams to me.alUre the phowns
emitted from the cesium atom to meuure the

resoIW'ICe frequency.
ThQ: law"-cooling docX
makes it about 20 limes
Il'lQI"e accurate than any
othtr c\od( on eMth.

This timepiece Is a

great lift for anyone
who values precision and

teehnoIocY. Know pre­
cbety wtlen the marilm
open and c!ole. Know

the times for bndinp and take oIb or wMn the
uain is IuYinJ the mtion.lf punctuality and acw.
rKY 1Nuer'. men~ W1te1l w.l!I built for )"00.

We're nill f1u(ectlnl Einn.nn's theory.We
muSt apologize wt our Su.uer EMC2 Atomic
Watch loses I second every 20,000,000 yean.
Our scientisu are working diligentty to correct
this problem; but In the Interim i( you are not
thrilled with the de$lgn and the accur.lcy of the
EMC2, return It In the ntllt 30 days lor a full
refund of the purchase price.

ThiS wateh Is not available In scores and it
comes with our 30 day money-track guarantee.
If you'n! not completely s.1tisfied with the
accuracy, simpi)' return the watch fot- the full
purchase price.

Not Avaifable in Stores
Call now to take advantage of this
limited offer.

Stauer EMC2 Analog Atomic Watch
Three EXACT Pcrymenu of $33 +S&H

800-482-7995
Promotional C«leAAWII6-01
Please mention this when you call.
To onIer by mai~ please can for details.

~14101 Soumcrou DriveW.

{_!'!~M'_~tv DepLAAWlIlHl2_ ... Burnsville. Minnesota 55337

For fastest service, call toll·free 24 hours a day 800-482-7995iii [I]
Visit us online at www.NextTen.com for the complete line of Stauer Watches. Jewel,.., and Collectibles



epoxygoes
mainstream
While most woodworkers shy

away from epoxy, furnituremaker

Robert Hensarling finds it the

adhesive of choice in his workshopl

and for good reason.

Cominued 011 page 30

Solvents and safety
Solvents for epoxy include acelone,
lacquer thinner, denatured alcohol,
and ordinary white vinegar. These
work fine for cleaning tools, but not
so well on skin because these
thinners can permeate your pores.
Robert always wears disposable
latex gloves when he mixes, pours,
dispenses, spreads, clamps, or
cleans up epoxy. Also, work in a
well-ventilated space or wear a
respirator, he warns. Fumes from
epoxies pose health hazards.

O.What types of epoxies do you use
• for joinery?

A .For mostjoincry, I use System
• Three's General Purpose Epoxy.

(Call 8001333-5514, or on the Web at
systemthree.com.) It comes with a resin
and a choice of three hardeners. In winter
weather, I go with their fast hardener; at nor­
mal 60 degree to 100 degree temperatures,
their medium hardener works well; on really
hot Texas days, I use their slow hardener.
Using the appropriate hardener gives me the
needed open time to spread out, fine-adjust,
and clamp joints.

overnight. Then I remove
the squeeze-out with a die
grinder, carbide grinding
wheel, or a drill with a
60- or gO-grit sanding
drum, as shown in the
photo, below. Because I
leave 1ft6" to Ih" exira
stock to remove on curved joints for blend­
ing purposes after assembly, using a grinder
or sanding drum also helps to sculpt the area
to final shape. After grinding, I finish-sand
the area using a palm sander with progres­
sively finer grits of sandpaper.

For a square-edge butt joint, I remove
excess epoxy using a paper towel right after
clamping the pallS together. When the
epoxy cures, 1sand the area to remove any
remaining adhesive. I don't use acetone or
other solvents, which can seep in and
weaken joints or clog open wood pores.

A drill with a sanding drum quickly removes
excess cured epoxy and blends the joInt
between thIs arm and leg.

F amed for his mesquite Texas-style
rocking chairs (featured in issue
112 of WOOD!l magazine), Robert

Hensarling uses epoxy for just about all his
assembly, regardless whether the furniture
finds a home in a living or board room.
What gives (or doesn't give) with epoxy?
We asked Robert about his heavy reliance
on it, seeking answers that you too can put
to use in your shop.

O•Why do you choose epoxy for
• your joinery?

A .I like it because it maintains a little
• resiliency after curing. In other

words, it expands and contracts as wood
moves. I work mostly with mesquite, bUI
find that epoxy also performs well with
other woods I work including quilted maple
and black walnut. Another advantage:
Compared to yellow glues, it gives me more
working time (approximately 15 to 30 min­
utes) for adjustments before it sets up.

O.What do you mix the epoxy in,
• and how do you apply It?

A .I mix the epoxy in throwaway plas­
• tic cups using wood sticks, such as

paint stirrers and longue depressors. To
ensure thai the depressors fully contact the
cup side and bottom for thorough mixing, I
square the round ends on a disc or belt
sander. I apply the epoxy using the slicks
and disposable glue brushes.

O.Epoxy can be messy, How do you
• deal with squeeze-out?

A .I assemble everything rough, sanded
• with nothing finer than 6O-grit

paper. For a sculpted joint, such as between
an arm and a leg, I let the epoxy cure

the pros know
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the pros know

Tile fastest way to a beautiful finish!
For a 'fr~ brochure and dealer nearest you, coli
1-800-272-3235 or visit www.ugl.com

l.AR. Premium Quality O:il-Bast.'d
\l00d Stain prOlides rich unifonn color
in just 3-hours. This ll(!lV fast-dr,ing
fomllua is av-Jilable in 20 popular colors
and a tint-base for custom colors.

ZAR Ull'KA Ilasl Drying
Polyurethane is an oil-based
pol}llrethanc which pro~idcs a beautiful

Robert offers four-day seminars
on rocking-chair building as well
as one-on-one instruction. For
more information, write Robert
Hensarling, 4326 East Main
Street, Uvalde, TX 78801, or visit
his Web site: mesquiterocker.com

This armJleg joint cutaway shows how the
epoxy encapsulates the dowel in an over­
size hole, strengthening the dowel.

head crest twice as deep as the one in Ihe
seat, and epoxy a new slat in place. This
same technique works for replacing an
arm or a leg, but you must be very careful
when cutting out the broken part to avoid
removing stock at the joint from the
adjoining part.

Q.Do you prepare a joint for epoxy
• differently than for yellow glue?

A .Yes. One of the things I like about
• epoxy is that it lets me make what

I call "noating dowel" joints. With these, I
drill slightly oversize holes so the dowels
have a loose fit. Epoxy fills the space
around the dowels, as shown in the photo,
above, which makes them stronger
and lets me make adjustments when
clamping Ihe parts together. Another nice
feature about epoxy is that it won't swell
dowels or biscuits because there' s no
water in it."

protectil'e finish that will lasl in the
toughCSt conditions. II dries and can be
recoated in just 2-hours. Available in
gloss, semi-gloss, satin and antique Oat
sheens for the look )'011 I\"JIlI.

7.AR Wood Stain and Clear 1'1nishes,
the perfect choice ror lIle fastest finish
- Making YOllthe winner.

changes when you add sawdust. particularly
with mesquite, which makes a repaired area
more noticeable. I've tried adding tints to get
a better color match, but found this unsalis­
factory too. For me, using just the basic clear
amber epoxy works best.

Q•How do you repair epoxied Joints?
• By knocking them apart?

A .You can't knock an epoxied joint
• apart as easily as one assembled with

water-based glues. What I do instead when
chair making is saw off a piece-say a back
slat, flush at the s~t and head crest. Then I
drill out the joints, making the hole in the

For joints that I leave particularly loose,
such as leg joints, I use System Three's 1'88
Structural Epoxy Adhesive instead of the
General Purpose Epoxy because it's thicker
and won't run out. (Because I test-fit these
joints many times during construction, Ihe
loose fit reduces the chance of damaging the
pans.) 1'88 epoxy comes with a resin and
one hardener, and it cures in temperatures as
low as 35 degrees.

Q•To till gaps on surfaces, do you
• add sawdust to the epoxy?

A .I prefer not to do this, and here's
• why. I've found thallhc epoxy color
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WoodlnQ$fer Tools
Dept.P310, 1431 N.JoppingAvenue

Kansa~ City, MO 64120

of rediO/J3 hond sanding. Speeds
prodllC'ion, jmpro~ quality, No raore
waves or ,rem gram ICfOtcheS.

rip willi porN!( feed in Q Irodion of iii.
time il Jokes lor hond-1«I poua on on
ordinary IllribIlJ sow.- -,-.._-.........
o YOf Rush me my FREE Information Kitl

~No.1618

BEST VALUE ~UNAWAY HOBBY
"Aher checking them all, I the Thanks 10 Waodmasler
woodmaster was ObVlouAsr ~hot slarfed as a hobb '

d I far the money. so, IS fu Y
'r';~uldJike to acknawledg; the bu7i~;'~" II-lime millwork

I' d rompt servIce. D
~E,~aHolrz, North Carolina - .A. Probst, Pennsylvania

~~~

Varia"'e Feed Malees 'lie Differencel
Just a twist af the dial adiusts the Waadmaster from 70 to aver
1,000 cuts per inch. Produces a glass-smooth finish an tricky
grain patterns no ather planer can handle. Plenty of American­
made "muscle" to handle maney-saving, "straight-from-the­
sawmill" lumber. Ideal for high-value curved molding.

WOODMASrER OWNERS SAY'" BESJ'...

Now, tum (I $5.00 rough board inlo $75.00
worth of high.dollar molding in jU1! minutes.
Moke over 500 standard pollerns, curved
molding, tongue & groove, picture frame 5tock,
any cuslom design. QUICKLY CONVERTS from
Molder/Planer to Drum Sander or power.feed
Multi-Blade Ripsaw. Mode in U.S.A. 5-Yeor
Warranty. Choose from 12", 18" or 25" models.



When you build with quartersawn
oak. use these simple techniques
to display as much beautiful figure
as possible.

For a solid leg with two adjacent show­
piece faces, as shown at left, cut and
assemble the four pieces you see below.

two opposite faces and ray fleck on the
other faces. Instead, we used a simple tech­
nique to place extraordinary figure on both
adjacent outside surfaces as shown in the
leg above. Here's how to make this splined­
miter joint with a filler.

Make two display-worthy
faces for eacH leg
The mission clock slands on legs thai run
full length. If we had laminated 4/4 stock
face-ta-face to build the legs, each leg
would show ordinary-looking edge grain on

workshop savvy

T he distinctive ray flecks of quaner­
sawn white oak playa key role in
beautifying the mission tall clock on

page 38. When making it, we took extra
steps to show as much of that figure as
possible-on adjacent faces, for instance.
To work similar magic with your projects,
try the three techniques here whenever
you build with wood that bears beautiful
figure on its faces but not on its edges.

put your
best face
forward

STEP 1: TIlt a combination blade away from
the tablesaw fence at 45G

• (On this right-tiN
saw, we moved the fence left of the blade.)
Set the fence to cut the upper (outside) face
of your 4/4 workpiece VII" wider than the
leg's final width. Clamp a board to the fence
to serve as a hold-down, install a feather
board, and bevel-rip to form a leg comer.

STEP Z: Remove the feather board and set
the fence to cut spline slots in the bevel­
ripped edges where shown, centered \14"
from the inside corner. Adjust the blade
height to cut a kerf \14" deep. Replace the
feather board and add a second feather
board where shown for extra support. Now,
using a pushstlck, cut a stat on each piece.

STEP 3: On your tablesaw, cut a piece of
\1$" hardboard to make a spline V,e" wide and
the same length as the leg comers. This
spline aligns the miter joint during assembly.
By keeping the spline slightly narrower than
the combined depth of the two kerfs, you
ensure that it won't bollom out and cause
assembly problems.

Comil1ued 011 page 34
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$7.75
9.95

PRICE
$4.70
$5.75

PRICE
$9.95
$11.95
$12.95

'CDWM26 24'
'CDWM27 36'

Jaw
LENGTH

'CDWM2S 12"

'CDWM23 24'
'CDWM24 36"

Hr

Deep T1Voat Sliding Bar Clamps

Clonps"""'" """' ....the center d boards.
• Heaw cast iron dan1*lg heads
• 112" Acme-~ strew threadS
• Fast acting with large easy

to grip WOOCIen hardes
G5" Dee Jaw

LENGTH
ItCDWM21 0'
ItCDWM22 12'

VALUE PRICE
$!9 $9.95

EPSI Power/Spreader
• Fast adkI1 me tm:l~
• Ol*:k release~
• 2-718" ttroat depIh
• Clamp coo COO>'llft rJlo asp-eader

S» $12.95
1# $14.95

FFast-Action Ratcheting Bar Clamp
• 2':314" ttroat
• Ott:k set ;nj release
• Sjri'lg-baded liJtch liltes._-

PRICE
$9.95
$12.95.
$14.95

VALUE
$10

For a FREE catalog ­
visit us on the web at:

oPSI Clamp-n-Spread
• PoMrM, fast an:l e:i!Si use
• CooTbt wshialllstollJ1l

• Hea>.y ciJly steel bar
• Ccrwerient cIi:rl1l release Wllon
• Converts from~ to~

~~I~LE~N~G~TH~~V~AILU~'3PR~IC~'~,
'CDWM17 o' P $3.95
'CDWM18 12' $8 $4.65 7l d "t
'CDWM19 24" HG $5.70 0 Oli er, VISI

"OW.20,., $!a !ill... theclampstore.com
~I or call us toll-free
~ 1·800·377.7297

~·e:nnstateind.~ Penn State
* QUALITY* ECONOMY * VALUE * Industries

LENGTH
'CDWMOI 12"
tCDWM02 24'
ItCDWM03 36'

CLAM'S ON SALEIII

CHardwood Hand Screw Clamps
The jaws CIl!heSe d<IT'(x>

l'oOl't d<mage}OOl" v«J:'k aro
holds light CHef large areas.

• Clamp parallel (J

f(lIl·parallel surfaces
• Hardwood jaws

LENG.OYENVAl_U_E PRICE
'CDWMIO S' 4-1/2' $Ii $5.75
'CDWMll HI" 5-l1Z" $II $6.75
,CDWM12 12" S' sao $8.35
'CDWM13 l4' '7 sa; $9.75

Free shipping on clamp
orders over $100

E-Z Action Aluminum Bar Clamps

·"""" ...-• FIalIxlncm Itt ea!>'i v«J:'k IXl5itmnQ
• Fast ""'" "'" ...-"""'" jawsAStandard - t -t /2" x1·5/8'" WI

LENGTH VALUE PRICE
'CDWM04 24" Pi $11.45
tCDWM05 30" sa; $13.55
'CDWMOb 48" $!a $16.70
'P/eas8 orrJer In multiples of2 clamps

\ .
B Deep Jaw -1·1f.l" x3-314" jaws

LENGTH VALUE PRICE
'CDWM07 24" po $13.45
'CDWM08 )4" Qj $15.55
'CDWM09 48'" Sii $18.70



workshop savvy

Cut wide bevels
according to the end grain
Finally, here's a specialized technique thaI
applies to wide, shallow bevels like the one
on the top trim of the mission clock. As
you see, we looked al end grain and chose
a workpiece with grain sloping toward one
comer. CUI a bevel across the grain, as
shown, for the best chance of exposing ray
fleck (in oak, ray fleck is mOSI prevalent on
surfaces with growth rings that run perpen­
dicular to those surfaces).•

End grain tells you where to cut a wide bevel
on a white oak or red oak board. Orient the
beveled edge so that it's perpendicular to
the grain direction.

WOOD magazine June/July 2004

STEP Z: Rip a filler piece (¥-4Xo/." for the
clock leg) to fit the l·shape space of the leg
assembly and crosscut it to the same length
as the leg. Glue and clamp it in place. After
the glue dries, reduce the leg to its final
dimensions with a jointer or planer.

Divider
rail

Apply a Y~··thick strip, which
is easy to handle and clamp

without gaps. Remember to
allow for the thickness of

this piece as you plan
and build a divider

or shelf.

STEP 1: Apply glue to both mitered
surfaces and the spline. Slip the spline Into
place, join the two leg corners, and apply
masking tape to hold them until the glue
dries. Tape across the joint at 6" Intervals.
Clamp any area that refuses to line up.

Dress UP. a narrow edge
to match your design
The front of the mission clock shows the
edge of three divider-frame rails: one at the
top of the case, one at the bottom, and one
between the doors. A simple step trans­
foons each ordinary edge into an attractive
dctail complementing the doors and legs.

Select a nicely figured scrap piece as long
as the exposed edge and rip a blank as wide
as the edge thickness. Now place the blank
with its figured face against your tablesaw
rip fence and cut a W'-thick strip. Glue this
strip on the edge to make the difference
shown. Keep this technique in mind when

you build shelves too.
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wood words
Aquick guide to must-know terms used throughout WOODil> magazine

I

2

2
2

4

2

c

c
c

BE""'.

"'.
"'.

4Y,'

4Y,'
4Wr.·

.'

fiNISHED SIZE
Part T W L Mati. Oty.

c sides

A face
B backer

D ..~

E sub tOIl
and OOttom W 3" 6111" C

F top and OOttom W 3%' 71A" C
G·capitals III" flo· y,' C

Materials List

H' pillars W ¥,' 4!n' C

·Parls Initially OJI oversize. See the klstructions.

Materials key: BEM-bird's-eye maple,G--cheny.

Materials list: A chan accompanying a
woodworking project that details every part
by letter, name, dimensions, rllaterilll, and
qtmntity. The lisl may include notes that
indicate special cutting instructions,

Cutting Diagrcun: An illustrated guide
Ihat depicts the quantities and sizes of
boards required for a project as well as
where each part should be laid out to
minimi7..e waste, While extremely handy
for defining lumber needs, cuning diagrams
can't account for Cutting Diagram

grain variations in ~= I
solid wood stock A·,· '. -:.
or sheet goods, '<'~:.:.:" :;:>

or for defects in :v. x 5'12)( 12" Bjrd'~.eye maple (.5 bd. f1.)

solid stock. So, ~~~~i~~~:~'~':H5:~:[~~]][:tJuse a cutting G
B' ", '@diagram as a 't..:;, C .®

guideline only. ···v
:Y.)( 48- Cherry (2 bd. ft.)

Biscuit: A common name for football­
shape wooden "plates" used in joinery.
Made from compressed beech, biscuits fir
into slots cut with a biscuit joiner (see
bot/om), or a slot-cutting bit in a rouler.
Biscuits increase glue surface in the joint
for improved holding power and hold the
joint in alignment during clamping. Three
traditional sizes (#0, #10, #20) are most
common, but several other sizes exist.

Kiin-dried lumber: Stickered boards dried at an accelerated rate by exposure to warm,
dry air inside a chamber called a kiln. By controlling airflow. humidity, and temperature,
this process reduces moisture content in just days or weeks 10 desired levels-6to 10 per­
cent for hardwoods and high-grade softwoods, 12 to 20 percent for construction lumber.•

Biscuit joiner: A specialized power too]
made to cut slots that accept hardwood
biscuits. The tool most often resembles an
angle grinder with a precision fence and
base added on. TIlese parts of the tool work
together to align a retractable circular blade
that plunges into the mating joint members
at the desired slot location: Each plunge
creates one half of the biscuit slot.

Air-!iried lumber: Boards that have
dried naturally by stacking them in the
open air, as shown above and right.
Air flows between the boards, allow­
ing the moisture in the wood to evapo­
rate, Air drying can take as long as one
year per inch of board thickness. In all
but the driest regions, moisture content
rarely falls below 12to 20 percent
without additional drying indoors.

",-",,,,,,,1lI winds
Best lumber
Inside stack

~~~~~~~~t Thicker boards
Low grade
lumber on bottom

Boards In each layer
are the same thickness.
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Make beautiful kitchen doors and drawers.

Raised Panel Instructional Video

watdl a~ proIes­
sicnaI make araised I*ld. f8i
em stie Ir.me. (OJ other Iypes

of cabinet 00Cr$. 40 rrD.IIes of
instruc!icJ1.
#1438 Usl $19.95 ......$9.95

YOl.l S*Xk. IbA \vo() a more pisces d
stock (1·114" fTBIt)1IIih nMlr9ll aA

00gll Pts kl rm:tl1181llCJied tM:Ih.
1-3'4" Bgedfmeter.

5. The Drawer Lock bil
aeates astrmg joi"It
that&:s~

bElca£e ooe bil m:Qs

the cut in bolt1 the aawer lrcnl and the aawer Side.
1-3!4'large diameter.
6. The Round Over &Ogee Door Up billnshes
yr:u (b:)r edge~ in ooe pass.
AI biIs iI'B itEll'ldad fa U99 il a rwler IabIe aty.

'1453 6 Piece Unden::utler set $135.95
'1452 6 Piece Standard Set $114.95

MLCS Pro Cabinetmaker 6 Piece Router Bit Set

Ttjs Plo6es:siolal q.aty~

?::~..~
cabnet JT9cilg, raised~
parl8I 000rs. kitchErI tati:l~ a'Xl 0'aw9"
assembti.1Jesi'i11ed IcY l4l!O 3/4' y,oo;j

thicl<ness.
1. The Ogee Raised Panel bit [11 the
Sta"dlrd Sell puis a dass(: ogee edge on
the f!981:lamg central parl8I i'I yc:u ClOa".
2-314' age <DreIer.

The Ogee Raised PlWlGl wittllkldercutter

{rllt8lkmaAl9" $E( (M.YI~ a
tm a nKb::ed l.R)lr pare! proia.

3-118" Bge da'r'Ee.
3. fu Matched Rail and Stile set aeates
~mned rais <I'd sties lhaI bm
lI'l extremely <bOOle. dassic Rne b'
yc:u dca. l·~ Il:rge darl8er.
4. Use the Glue Joint til
.....nan the Clll1II3 J'l'f'lllI
needs 10 be wk.'llJ' 11m

66 Piece Router Bit Set

NEWllmproved Storage Box •
can be wall mounted, ' •

hiIdes these cMlide~ bils:
8 Straigi. 5 Dotooelai, 6 Rol.nd (Her,

6 CoYe, 4 Omtfer, 3 Ra.nd Nose, 31-W1ge Mortlsilg,
6lMlI, EleYeI lrin, Cove S91letterrg, Pln3I Pial,
2 Roman Ogoo, MJIi 8ElElc:Imeed Bit, 2 S\ol Cutter,
Ral BottOOl Sigl LettEri'lg, Flat BotIOOl Aolnd OYer,
00l.0Ie FIe! & Cove,
Double Cove &Bead,
Double Round (Ner,

RabbeUng, Keyhole,

Dish Culler, Ogee

FIet. '"""" """'"Classical, POOl
Cutmg Rotn::I (Her,

2 FkJsh llYn, 3 Core
Box. Oas:sk:al Bit.
3V-GrooYe,
2Edgo_.
3 tleari"gs i!lI"d al

"'" """"-
"459 114" shank set $189.95
#1460 112·shankset $189.95

TO ORDER CAll: '-800-533-9298
WEB: MLCSWOOOWORKING.COM
lLCS LTD. P.O. lICIt «J5XE. ffl'tW.1'l',. lS104ll .­

Qdoo No. 24S, 817

The Router Fence
36"1org MlXiz:ed aunnrn lll'ge keeps the
fence at f1J' (voiI*l.OlO1lor accuacy. The 6'
~ Iln:e is c:onsltUC:ted Mlh lI'llO'

l '. ..."" .......""""- ThoT·sIol aIows attac:trnEn
of lllalt'e'txlads
orjgslothe

fence. The Sl*
lance irdJdes a...-port i-slot mounted

fence adjusts Ode­
perdenl~ <Y1d vlVies
oprilgs MX.J'd the
router bit. Plastic safety

gLatI~~ect

eyes. Measo-iIg tape

on lence reads boIh
t9"d 10 IeIIlI"d letlio f9lt.

11461 Tab'eTop& Fence_..$189.95

Router Collet Extension

Give yr:u 11'2' shank lOOter bits lY1
additional 2·1/4' v.tlen you extend yr:u
router tMlltrougl the router labia lop with
Ol.l rou1er cole! exterlSiM. The router cole!

ext~m:Qsij rrm.Mi~
=::~~*U
k'l$lrl.lCtkm i'1ci.rJed.
'1456 M._ S24.95

Raised Panel Door Sets

-. '""" """ _ aI{I
These carbide q:,ped

sets hClude acove
raised pa'lEII router bil >Mth

ball'leeri'g (OJ al 0998
I'8Yllf'SilI9 corrixl f8i (OJ still~

'1463114" shank 2" LD set ......$59.95
'1464 112" shank3-112" LD set ..$69.95

Router Table Top and Fence Special

Optional RoutEN'Stand·
AvaIabI&~, !tis sudy Ira'ne is
2r 1 19" l 33" 1RI 'Mi;tIS 13 tIS.
'1462 Reg. 570 _ _ _ $45.95

The Table Top
24' l( 32", tm.y 1-3"8' tabIeIoP
has astLn:tt IrO' cae. d.rabe
meBTi"lB utaa!em pd,elh­
Iene edJe$. A 12' xgo
l'Ol.CE!r i'lstrt >Mltl~
pi'! is P'fJrTW1led. Iie:l:
I'Iea:IlQ.IsIi'g~ I!MlI
nsert to top Will smaI mag­
nelS I'dd the iIsert i1!»Ce.
~ ri'gs f1cN;3 open.
i'gs {1-3116', 2·5/8', 00::14 'j
lhat fits lTYJSI Jj(s, ntdas P"&

n;taIed aunn.m MIlJ sial cnl
l'Ml T·Tra::k slots let fEnce.
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Slriking looks amm. asterp -
eral features that reneel simplicl and flexibility in

;
.;:i~~deSigl1. For Sla(te the case uses straightforward

lY-te • nd·groove 311 mortise-and-Ienon joinery.
Added 10 this, c -to-make leg.morti~ plugs give the side
rails a limc--honored through-lenon I~k. Alsh, you have a
choice of a mechanical clock movement. as shown allqr, or
a less-expensive banery-powered quartz chiming movement
with separate pendulum drive. No maner the movemenl you
select, the case conslruction remains the same. Finally, if
you wish 10 build the clock using quanersawn white oak. as
we did, you'll find the design allows for maximum display
of this wood's treasured ray fleck figure.

!!:.~!:.:f

FEATURED PROJECT



D SIDE ASSEMBLY
(Inside face shown)

v.' ". v. xl¥.' mortise
:¥iI' deep, centered

@
...

""-q'V.' groove
v.." deep, ~Slopped 2V.'

frombotlom

® 17¥0"

C

C

0

A
G---®

".
V.x l¥o' >I"
mo<tl,. A.v..' deep,

centered

Make some gorgeous legs .
Note: To display quartersowll oak ray fleck all adjacem oU/side faces of
the clock's legs. we joined logether lII'O comers (A)-showing fleck­
wilh a splint (B), andfiller (e) ill the COlljigurario/l shown on Drawings
1, 18, and 1b. If yOlI plan 10 lise unfigured wood, save yourself work by
making tile legs from solid stock. GIlt them 10 'he finished size of
J'hx/ Ihx79W' from 8/4 slQCk or from laminated 4/4 stock. Theil, COli'
tinue with Step 4 011 page 40.

1Cut the comers (A) 10 ,;.\" wide and 81" long. (You'll trim them to
their finished width of IW and length of 79'h;~ after assembly.)

Angle your tablesaw blade to a precise 45°, and bevel-rip one edge of
each comer piece face-side up, where shown on Drawing la, leaving
the pieces elttrn wide. Then, lower the blade and cut a ~~ groove ~~

deep along the comer pieces' beveled edges, where dimensioned on
Drawing 1b, to receive the splines (B). For help on cutting and assem·
bling the legs and for techniques to show figure on the edges and bevels
of other parts, seepage 32.

AT A GLANCE
• Overall dimensions are 25Y.* wide x 161h* deep x smil- high.
• For the board feet of lumber, clocklhardware and lumber kits,
and other items needed to build this project, see page 46.
• To make it easy for you to install and adjust the clock, we'lle
prepared custom installation instructions that are supplied with
the kits.

LEG DETAIL

How to ensure solid joints and a stunning case
F()( rock-solid case construction and a stlowstopping appearance,
follow these pointers.

1When cutting grooves and rabbets to fit ptywood parts, be sure
to match your dado blade to the plywood's thickness.

2 For pertect-fitting tenons, salle your parts' cutoffs and make test
tenons to lleri!y the fit. TherI cut the tenons on the parts.

3For a continuous grain flow between adjacent parts, such as the
top and bottom side panels (F, G) and top and bottom door

stiles ('I, W), lay them out in the arrangement shown on the Cutting
Diagram, page 46.

'I.' grooves
¥.e· deep,
stopped
2V.. from

bottom

)

1
''''

@

@
B

Y'o0 rabbet ~o deep,
stopped 50 from bottom

(rear legs only)

C~°r- Rightrearleg
v.-r--©

Inside
faces

SHOP TIPS

~ LEG ASSEMBLY

~. grooves_ 45G blWeiSy1/.' deep /'

\
~~
I\, @

© -
@

v. x 21h" mortise.-.1" deep

Yo x 4¥." mortise
V.I" deep,
centered

7/t.J

@

7~'J ~. chamfer

v..' rabbet~' deep, slowed S'
lrom bottom (rear legs only)
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I

%I' shank hole, countersunk on back face

747A1'

I

I A

A

®

@

171/B"
T@

Ir-------~

mCASE ASSEMBLY

Vov." groove
;t,e" deep

Vo grooves
Vo" groove 0/'6' deep,
'VIe' deep centeredy.'

IE;;;;~l%'~

II SIDE-RAIL TENON DETAILS
(Inside face shown)

r v..' groove
o/'e' deep

2'"

7Using a W' dado blade, CUI an offset
¥16"-dcep groove stopped 2 1/.1" from the

bottom on the marked inside face of each
leg, where dimensioned on Drawing 1.
(You'll need to change the fence position
for two of the legs.) Now, along the back
inside edge of the rear legs, cut a V." rabbet
%" deep, stopped 5" from the bottom,
where shown on DraWings 1 and 1b, for
the back (M). For an easy way to form the
stopped grooves and rabbets, see the Shop
Tip, opposite page, right.

V.' cD

TENON DETAIL

Slay out the V4X2W' mortise at the bot­
tom of each leg, where dimensioned on

Drawing 1, to receive the bottom rail (L)
tenons, where shown on Drawing 3. Note
that the mortises are offset (not centered) on
the legs. Then, on the front face of thefront
legs, layout the 1/.x!V." upper mortises and
the V.x4%" lower mortises, where dimen­
sioned, for the leg-mortise plugs (N, 0).
These mortises are centered.

6Using a W' brad-point bit in your drill
press and a fence to keep the holes

aligned, drill the mortises to the depths
shown. Then, square their sides and ends
with a chisel. For help on cutting mortises
and tenons, see page 68.

2CU1 the Vs"-thick tempered-hardboard
splines (B) 7/,6" wide and 81" long.

Then, glue and assemble the comers (A)
and splines, keeping their ends flush. Apply
pieces of easy-release painter's tape every
6" across the assemblies to hold the beveled
joint tight. When the glue dries, remove the
tape, and scrape off any squeeze-out from
the inside and outside surfaces.

3Cut the ¥4"-thick fillers (C) W' wide and
81" long. Then, glue and clamp them to

the corner assemblies, where shown, keep­
ing their ends flush. When. the glue dries,
scrape off any squeeze-out. Next, using
your thickness planer or a horizontal drum
sander, plane or sand the comers (A) flush
with the fillers, leaving llh"-square legs.
Now, cut the legs to the finished length by
trimming their ends.

4Rout W' chamfers along the legs' bot­
tom edges. To keep the leg locations

straight, mark their lOp ends ("front right,"
for example). Also, to ensure you machine
the legs' mortises, grooves, and rabbets in
me correct faces. mark the legs' inside
faces, where shown on Drawing 1b, keeping
in mind the left and right pairs of legs are
mirror images.

11'h'~
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Using an auxiliary fence positioned Yo" from the outside of the dado
blade and a miter-gauge auxiliary extension for backup, cut the
tenons on the side rail's ends.

Using a mallet and a scrap wood block, tap the middle side rail (D) to
position its top edge 17141" from the assembly's top. Mark the rail's
location for easy realignment.

the shIes (H) and rails (I), where shown on
Drawing 4. Then, adjust the blade height
and CUi 1J4" tenons on the rails' ellds.

4Glue and clamp together the divider
frames and panels. When the glue dries,

sand them smooth. Then, layout notches in
the stiles (H) to fit around the legs, where
dimensioned. Bandsaw the notches.

SCut 1J4" tongues along the notched ends
of the frames, where shown, to fit the

grooves in the side rails (0, E).

6Cut the bottom rails (L) to size. Then,
cut \1.1" tenons Jh" long on the rails'

ends, where shown on Drawings 3 and aa,
to fit the legs' monises. Make cenain the
shoulder-to-shoulder length of the rails
exactly matches the 171h" notch-to-notch
length of the divider frames' front stiles
(H), where shown on Drawing 4, to ensure
that the clock case assembles correctly.
Draw. bandsaw, and sand the rails' arches
to shape.

7GlUe and assemble the sides (A through
G). divider frames (HIIIJIK), and bot-

Note: Because both sides of the side pallels
(F. GJ thar go ill tlte '14" leg grooves are vis­
ible ill the clock alld ol/r qll(JrterS(I\\'1I white
oak plywood lwd ollly Olle good side. we
I'eneered these parts to provide tlVO good
sides. as explailled larer. The ol'erall ply­
wood/I'elleer thicklless measured exactly /4".

Complete the sides

1Cut the top/middle side rails (D), bot­
lorn side rails (E), and top and bottom

plywood side panels (F, G) to the sizes list­
ed in the Materials List. If you wish to
veneer the less attractive side of the quar­
tersawn white oak plywood, as we did, see
Sources. Apply the veneer as directed in
the supplied instructions.

2Using a 1/4" dado blade, cut a ¥16"-deep
groove centered along both edges of the

middle side rails (D) and along one edge of
the top side rails (D) and bottom side rails
(E), where shown on Drawing 2.

3Adjust your dado blade, if needed, and
cut W' grooves ¥16" deep on the inside

face of the side rails (D, E), where dimen­
sioned, to receive the tongues on the divider
frames (HlIIJIK). See Drawing 3.

4TO form tenons on the ends of the
side rails, set up your tablesaw as

shown in Photo A. Next, cut a \I.I"-long
tenon in scrap, and test-fit it in the legs'
grooves. Adjust your setup if needed. When
satisfied, CUI the tenons on the rails' ends.
Then, place the top side rails (D) on edge
and trim the tenons' width to 21/16". Repeat
for the bottom side rails (E), where shown,
to trim their tenons to 51/16" wide.

SUsing a fairing stick. draw the arch on
the bottom side rails, where dimen­

sioned on Drawing 2. Bandsaw and sand the
arches to shape.

woodmagalllne.com

6sand the legs (AlB/C), side rails (D, E),
and side panels (F, G) with 220-grit

sandpaper. Dry-assemble and clamp the
pans together to form the two sides, exactly
positioning the middle side rails (D), as
shown in Photo B, to ensure that the clock
movement and the clock face align later.
Then, disassemble and glue and clamp the
pans together.

Add the divider frames

1Cut lhe divider stiles (H), divider rails
(I), and plywood divider panels (1) to

size to make a top, middle, and bottom
divider frame, where shown on DraWings 3
and 4. Note that only the lOp and bottom
frames have panels. Then, cut the W' edg­
ing (K) to 3/4" wide and 19V4" long. Cut it so
quanersawn figure shows on its face.

2Glue and clamp Ihe edging to three
stiles (H) for the front. When the glue

dries, sand the edging flush.

3USing a W' dado blade, cut ¥16"-deep
grooves centered on one edge of all of

I

Don't get stun\ped when cutting
stopped grooves or rabbets
Here's an easy way to form stopped grooves
or rabbets, such as the ones for the clock's
legs (AlBIC). Draw a line on the saw table
where a blade lip althe front of the blade
passes through the insert, where shown on
the drawing, right. Then, draw a line on the
part where you want to stop the groove or
rabbet (for example, 2W from a leg's bottom
for the stopped W groove). Now, cut the
groove, stopping when the two marked lines
align. The blade will leave a radiused area at
the stopped end. Square it with a chisel.

Yo' groove ""'G' deep
stopped 2v.' from bollom

Blade
Fence
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'Jil" chamfer

LEG-MORTISE PLUG DETAIL

3Plane stock to I" thick, and cut a
4fu64" workpiece to form the side and

front trim (P, Q) for the top. Angle your
tablesaw blade to 18° from vertical, and
bevel-rip the workpiece, where dimen­
sioned on Drawing 7a. Then, rout a VB"
chamfer along an edge of the workpiece,
where shown. Now, miter-cut the trim to
the listed lengths. cutting the pieces in
sequence (side, front, side) to maintain a
continuous grain flow.

4Adjust your biscuit-joiner fence to cen­
ter the cutter on the trim's thickness.

Plunge slots for #20 biscuits in the mitered
ends, where shown on Drawing 7. Next,
drill countersunk shank holes through the
lOp of the trim W' from its back edge,
where shown on Drawings 7 and 7a. Then,
glue and assemble the trim with biscuits.
When the glue dries, position the trim on
the case, flush with the rear legs' back face
and centered side-Io-side. Clamp it in

Glue and clamp the divider frames (H/I/J/K)
and bottom ralls (L) between the side
assemblies, making sure to locate the frame
without a panel In the middle.

2" torpart@
5" torpart@

'Jil" rabbets I 1
'Jil"deep ~

-.j",k

Location of part@on
the middle divider frame

Location of part@onthe
bottom divider frame

@/@

Step 3 Cut here to separate
the %'-Iong plug.

Step 2 Cut a '4" dado '!ol" deep
all around, both ends.

Miter-gauge extension

form the lower leg-mortise plugs (0),
where shown on Drawings 1 and 5. Note
that the plugs will show face grain on their
sides to give the appearance that the side
rails (D, E) have through tenons.

2USing your tablcsaw, follow the setup
and instructions on Drawing 6, steps I

through 3, to form the plugs from the
blanks. Sand the plugs smooth. Then, glue
them in the legs' mortises.

'4" Chamfer
all aroond,
both ends

Plug blank

Miter-gauge extension

Step 1 Cut a chamfer around the
plug-blank's ends.

Next: the plugs and trim

1Plane stock to 0" thick, and cut (WO
2x8" blanks to fonn the upper leg­

mortise plugs (N) and a 5x8" blank to

130/."

18¥."

v.' rabbets
V'deep

Note: Middle divider frame has no panel Q).

v." rabbets
V'deep

10m rails (L) together, as shown in Photo C.
Be sure to apply glue to the divider-frame
notches to adhere the frames to the legs.

SFrom W plywood, cut the back (M) to
size. Sand it smooth, and set it aside.

iii CUTTING THE LEG-MORTISE PLUGS

II DIViDER FRAMES ~."'Y-.. 2¥~' y.," grooves ;."8' deep, centered
(3 n..dedl //_ -;n/-/':_../I

19'/.0'
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IfI EXPLODED VIEW

~. shank hole
countersunk

. TOP TRIM SECTION VIEW
%" W chamfer

l.:...~ 4'" "Il
®I@ ~

-.

s

... '" .."'~
Magnetic

catch strikes

~I

/lax 1'1.1" F.H. wood screw; """". shank hole. countersunk on bottom face lOcated
~. shank hole, " from end and 1" from back edge of pal1@

countersunk t--16W

f

~~I~~~~~M~a~"~,,,~~p~~~~:
\1\0 cham ef I _

-""20 biscuit
P

16 x ¥00 panhead screw
Vi" sloe r long Y.I" from front
edge and centered side-Io-side

Mechanical clock movement

I

lax 1V,"
panhead screw

Weight

Pendulum bob

I Magnetic catch"
strike "'

"

-.
place. Now, drill Y6t~ pilot holes W deep
centered in the shank holes into the top
divider frame, and drive the screws.

Put on a beautiful face

1Cut the face blocks (R) to size. Then,
drill two Vi," holes through the front

edge. where dimensioned on Drawing 4. to
receive magnetic catches, where shown on
Drawing 7. (The catches bold the clock-face
frame in place.) Now, drill ¥I," holes to
ronn ~'-long slots through the lOp of the
blocks, where dimensioned on Drawing 4.
Using your vise, press magnetic catches
into the 7/16" holes.

2TD mount the face blocks to the top of
the middle divider frame's front stile

(H) and 10 the OOItom of the top divider
frame's front stile, where shown on
Drawing 7, position lhe blocks V1~ back
from the stiles' OOIChes (the legs' back face),
where dimensioned on Drawing 4. Clamp
the blocks in place. Now, drill pilot holes.,
cenlered in the slots, into the stiles. and
drive the panhead screws.

3From .v..~-thick stock, cut a 2V..x78~

workpiece for the frame members (5).
Using your tablesaw, form a I \h~ rabbet
Vol" deep on the workpiece's front face,
where dimensioned on Drawing 8a. Then,

using a I~-tall auxiliary fence attached to
the fence on your table-mounted router
and positioning the workpiece on edge
with the rabbeted surface against the
fence, root a W' chamfer along the piece.
where shown. Sand the workpiece smooth.
Now, miler-cut four 17-li~-IDng frame
members from the piece. Glue, assemble,
and clamp lhe frame togelher.

4Mark centerpoints for two 1/16~ holes
in the frame for magnetic catches,

where dimcnsioned on Drawing 8. (These
catches hold the top door closed.) Using a
Forstner bit, drill the holes. Now, install
the catches.
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2Lay out Voxl \;1" mortises on the top and
bottom door stiles (V, W), where

dimensioned on Drawing 9. Using a 1/4"
Forstner bit, drill the monises I V16" deep.
Square them with a chisel.

3Referring to Drawing 9a, cut tenons on
the ends of the top and bottom door

rails (U) to fit the stiles' mortises. Then,
mark the locations for the door-pull mount­
ing holes on the stiles (V, W), where
dimensioncd on Drawing 9. Drill a 14"
counterbore W' deep with a ¥i6" hole cen­
tered inside through the stiles' front face at
the marked locations, where shown on
Drawing 9b.

4GlUe and clamp the doors together,
checking for square. When the gluc

dries, sand the doors smooth.

SRout a W' rabbet ¥S" dcep around the
inside edge of the doors, where shown

on Drawing 9, to receive the glass and glass
stops (X). Square the comers with a chisel.

6Mount 2!h" no-mortise hinges on the
door stiles, where dimensioned, using

the supplied screws. Then, position each
door in its opening, flush with the legs'
front face, and centered top to bottom.
Check for a uniform reveal all around equal
to the hinge-side reveal (approximately
3/32"). Remove the doors and plane their
edges, if needed, to achieve the desired
reveal. Now, screw the hinges to the legs.

7Plane stock to \1.:1" thick, and rip two
~6" strips for the glass-stop blanks

(X). Measure the doors' rabbeted openings,
and then cut the horizontal and vertical
stops 10 length to fit the openings. Set the
stops aside.

8Measure the opening betwccn the bot­
tom door's rails (0) and stiles (W).

Then, plane stock to W' thick, and cut the
!h"-wide horizontal and vertical glass trim
(Y, Z) to length to fit the opening. Next,
using a dado blade, cut a W' groove \/16"
deep centered on the trim's back face for
clear silicone caulk, where shown on
Drawing 9c. Now, cut !h" half-laps in the
back face of the vertical trim and front face
of the horizontal trim, where dimensioned
on Drawing 9. Glue and clamp the trim
together. When the glue dries, sand the
assembly smooth.

gPlane stock to %" thick, and cut the
door blocks (AA) to size, miter-cutting

them, where shown on Drawing 7. Next,
drill a V16" hole through the blocks, where
shown. Then, install magnetic catches in
the holes. Now, glue and clamp the blocks
to the top of the bottom divider frame's
front stile (H) and to the bottom of the
middle divider frame's front stile, where
dimensioned on Drawing 4. Match the
location of the magnetic catch strikes on

:Yo" tinger
holes

V'7W

...

7/'0" hole

""''--Magnetic
S catch

,,,-
(

Using a Forstner bit in your drill press, bore
the holes through the frome and backer.

7Match the location of the magnetic
catch strikes on the back of the

framelbacker assembly (S") with those of
the catches in the face blocks (R). See
Drawing 7. Drill pllot holes, and mount the
strikes using the supplied screws. Install
the assembly in the case.

Create the prized doors

1Cut the toplbollom rails (U), top door
stiles (V), and bollom door stiles (W) to

the listed sizes.

iii CLOCK FACE FRAME ASSEMBLY

Glue and clamp the clock seat (CC)/move­
ment to the cleats (BB), locating the seat's
front edge 3" back from the legs' front face.

I/o" chamter
routed aller

forming
the rabbet

Clock face

2'10"

Front face .,,,,-
,l-L-ir---- 11/0" rabbetf Yo" L_L_~V.~· ~d'~''tP

:v." '10"L® c;..-----y
I,

•. FRAME DETAIL

5From \1.:1" plywood, cut the backer (T) to
size. Mark the top. Then, drill a ¥S" hole

through the backer, where dimensioned.
Position the backer (without the clock face)
on the back of the frome flush with its top
and sides. (The backer extends \/16" from
the frame's bottom, which centers the
frame in the clock case with a V16" reveal at
the top and bottom.) Clamp the pans
together. Now, drill countersunk moullting
holes through the backer and into the frame,
and drive the screws.

6Mark centerpoints on the frame for two
V4" finger holes, where dimensioned.

Glue and clamp the cleats (BB) to the top
side panels (F) using 4lfe,"-wide spacers to
position the cleats above the middle divider.
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#17x.y.,'
b<ad

y

V4' ~rooves
'11& deep,

centered for clear
silicone caulk

I

~x13'hx51~"glass

~ x 13'1.1: x 13'1.1:' glass

DOOR-TRIM DETAIL
(viewed from back)

51V."

I

V. x 1'h' mortise, 1v,a' deep

V.x1'h'
mortises
1V'$' deep

16"

your workbench. Clean the glass. Then, to
keep the long vertical trim (2) straight, cut
two Ix45" strips from 1/8" hardboard for
spacers. Next, place a few dabs of clear sil­
icone caulk in the W' grooves in the back of

Pull

Strike
location

PUII~

~. rabbets
:ys'deep,

routed alter
assembly

Front face

DOOR-PULL HOLE
SECTION DETAIL

v

v.' counterbore
V4' deep with a

0/'$' hole
centered Inside

,l;'U~-'"2Vo' 'II"

I

2V4'

r

¥,"

Vz' half-laps

z

4'

V

:w rabbets :w deep,
routed after assembly

DOOR-RAIL
TENON DETAIL

Vz' half-laps

1"

IiJ DOORS
(viewed from back)

door pulls as shown on Drawings 7 and g.
Drive the supplied nails to secure the door­
pull escutcheons.

STo install the bottom door's trim assem­
bly (YfZ), first place the door faceup on

50'1.1:'

Finish up

1Remove the doors, clock movement,
chimes, and hardware. Then, sand any

areas that need it with 2ZQ-grit sandpaper.
Remove the dust.

2Apply a stain, if you wish. (We used
Watco Danish Oil Finish, Dark Walnut,

lightly sanding it when dry with 320·grit
sandpaper.) Top-coat with a clear finish.
(We applied three coats of AquaZar Water­
Based Clear Satin Polyurethane, sanding to
320 grit between coats.)
Note: Let the fillish dryfor sevell days before
)'014 illstall the clock movemellt because
fumes will degrade Ihe movement's lubricat­
illg oil, causing premGtllre wear alld
mechallical problems.

3Install the glass and glass stops (X) in
the doors, where shown on Drawing 9,

using #17x%" brads. To prevent splitting
the stops, drill holes in them using a brad
with its head snipped off.

4Reinstall all of the hardware. Then,
using the supplied screws, mount the

Time for the clock

1Cut the cleats (BB), clock seat (cq,
chime mount (DO), and chime·mount

support (EE) to the listed sizes. Remove the
framelbacker assembly (.Iifl'). Then, install
the cleats (BB) in the case against the top
side panels (F), where dimensioned on
Drawing 7 and as shown in Photo D.

2Cut a 112" slot 7" long 112" from Ihe front
edge of the clock seat (Cq and cen·

tered side-to·side, where shown. (We
formed the slot by drilling 112" holes at the
ends, and then scrollsawing it to shape.)
Then, wearing cotton gloves 10 protect the
brass, mount the mechanical clock move·
ment on the seat, as directed in the
instructions supplied with the movement.
Now, install the seat/movement in the case,
as shown in Photo E.

3Glue and clamp the chime mount (DO)
to the chime·mount support (EE),

where shown on Drawing 7, keeping the
support's top face and the mount's top edge
as well as their ends flush. When the glue
dries, drill countersunk shank holes through
the support's bottom face, where shown.

4 Install the chimes on the mount (DO),
as directed. Then, position the assembly

in the case tight against the top divider
frame with the back edge of Ihe support
(EE) 3%" from the back (M), where shown.
Using the support's mounting holes as a
guide, drill Y64" pilot holes 112" deep into the
rails (I). Now, drive the screws.

the back face of the doors with the catches
in the c1ock·face frame (5) and door
blocks, and mount the strikes.
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the trim assembly. Now, install the trim
with the spacers, as shown in Photo F. Let
the caulk cure for 24 hours before removing
the tape and spacers. Trim any squeeze-out
using a single-edge razor blade.

6Remoum the doors. Then, install the
clock movement and chimes. Make any

needed adjustments to Ihe clock's hammers
to align them with the chime rods.

7Remove the backer (T) from the frame
(8). Spray-adhere the clock face to the

backer, where shown on Drawing 8, align­
ing their holes for the clock movement's
shaft. Reattach the backer to the frame.

81nstall the framelbacker assembly (8m
in the case with the clock's shaft cen·

tered in me hole. Check Ihallhc assembly is

parallel to the case's front face and
positioned so its magnetic catches hold
the top door closed. If needed. remove the
assembly; adjust the position of the face
blocks (R); and replace the assembly. Then,
install the clock's hands and retaining nut.

gPosition the back (M) in lhe rear legs'
rabbets. Drill mounting holes, where

shown on Drawing 3, and drive the screws.

1OMove the clock to the desired
location. Install the weights and

pendulum, and adjust as specified. Now, set
the time. and enjoy the channing Westminster
chimes with eve!)' passing hour.•

Written by Owen Duvall with Chuck Hedlund
Project design: Kavln Boyle
Illustrations: Roxanne leMoine

With the trim assembly CfIZ/ and spacers
held tight against the glass and bottom door
stiles (WI, apply tape to hold the assembly In
place while the caulk cures.

Clock/chime supports and mounts

8B """
.. lW II" OW, 2

CC ckx:\( seal ." m' 19V.' OWO ,
DD chime mount ~" "'" 18¥,' OW, ,
EE chime-mount

support ." IW 1~' OWO
'Parts initially cut oversize. see the Instructions.

Materials key: aW0-qllartersawn white oak,
TH-Iempered l\ardboard, awOfl.-<luartersawn while
oak pIyNood,

u _om.., ~" zVo' 14'A' OWO 4

V lop door stiles ~" Zv.' 17"- OWO 2

W boIIom_
stiles ~" Zv.' ,," OWO 2

X g~stop
0" ." 96" OWO 2

V horizontallrim ." W 1ZW OW, 2

Z verticallrim ." W "'." OWO 2

AA -- 0" 2" 2" OWO 2

Materials List
FINISttl>P S1:l:"

SIde assemblies T W l Mati. QIy.

A" """'" ~" ,." 79'A' OWO ,
," splines ." Iii,' 79'11' 1li 4

C" fillers ~" Vo" 79'11' OWO 4, ..'",....sKle ~Is ~" 3" llYl OWO 4

E oohom side rails ~" '" l1W OW, 2

F top side panels .. l1J1l' 14m' OWOP 2

G bo'om
side panels Vo" 1111<' 52V" awop 2

DIvider frames, bottom ralls, and back

H divider stiles V" "'" 1911, OW, ,
I divider ralls Vo" 2" ,." OWO 6
J divider panels ,," ,.. 1M!. awop 2

K" divider edging .. V" 17W OW, 3
l IxlUom rails Vo" 3" l8Yl' OWO 2

" "'~ ,," 18V,' 747/0' QWOP ,
Leg-mortise plugs and top trim

N" upperl~
mortise plugs .. 2" ." OW, 4

0" lower leg-
rTKlrtisePl'gs ." ," ." OWO 2

P" side trim ," '0" l6J1l' OW, 2

0" fronttlim '" .." 25"" OW, ,

Clock face

R lace blocks

S' lrame merrters

T backer
Doors

W ¥,' 18¥" awo z
y.' zv.' 17W awo 4

v.' 17*' 177M awop 1

Supplies: Easy·reIease painle(s tape; 120 biscuits;
'4~", '6x¥,', taxi II,", and ,ex11'.1' f1alt1ead wood screws;
f6x¥," and '8xl v.' panhead screws; '17>:0/," brads;
1tx13!hx13J1l" gtass (1); 1tx13!hxSl It" glass (I); I\" hard­
board; clear silicone caulk; spray adhesive.
Blades and bits: Dado-blado sel; V. brad-poinl bil;
45' chamfer and:j1' piloted rabbeting roul9f bits; V", 'M,
and :V. Forstner bits.

Sources
Veneer. %<'.!hil;l( pressure-sansitive veneer, wh~e oak
quarter sliced, 24:<96", 00. 61332, $59,99 (1). Can RocIder
WoodwoOOng and Hardware, 8001233·9359, or go to
www.rockIer.com.
Mechanical clock movement/hardware
kit. Includes mecharXal clock movement, chimes, dock
face, magnetic catches with strikes and screws (6), door
pulls (2), 2\2" no-mortise hinges (4). Order kit no. FC-04,
$338,95 ppd, Call Schlabeugh end Sons WoodworXirl{l,
800/346-9663, or go 10 www.schsons.com.

Quartz clock movement/hardware kit.
Includes ballery-oporated quartz ct1iming dock movemenl,
pendulum drive, clock face, magnetic catd1es with strikes
and screws (6), door pulls (Z), 21'1' no-mortisa hinges (4).
Order kil no. FC·04Q, $180.95 ppd. Call Schlabaugh
and Sons Woodworking, 8001346·9663, or go to
www.schsons.com.
Lumber kit. Enough quartersawn while oak slock and
plywood and tempered hardboard for 000 clock, kil 00.
WIS6, $449.95 ppd. Kerilage Building Specialties, call
800/524·4184, or go 10 www.heritagewood.com.

v, x 48 x 96 Quartersawn white oak plywood

! , I
~ x 4 x 96" Tempered hardboard

= -- :-~-~. -
@ (j')

® ®
Q)

® ® Q) -
"

IkvE""""'9"§\l I@ ffi
;t, x 51h x 96' Quartersawn white oak (4 bel. ft.)

M ! "CQ) l°(p) U iU
1Vl~ x 5'h x 96' Quartersawn while oak (4.6 bel. It.)

!!i

Cutting Diagram

i@!5 ~- :1
:r. x 71(. x 96' Quartersawn white oak (5,3 bd. ft,) (2 needed)

Gffst¥¥fsl--rw L (5) 1~~-j; 1e_

oM .Z
;t, x 3'h x 96' Quartersawn white oak (2.7 bel. ft.)
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Shopllof' advanced
new drive~ gives

lOO speed, perfonoaoce
and closed-loop
dcpcodabiUty.

SbopBot Goes a Step
Beyond Sen>o's!

www.shopboftools.com

888-680-4466

Atool to match your creativity

ShopBotls way!

Two Ways...to do shelves
the old way...

l1lcy're caUcd eNC (Computer Numerically ComroUcd) tools in industry, where
they do repeatable work. We call them Personal Robotic Tools (PRT) because tllCY
give you new skills and capabilities that arc safe, efficient and fast! More dian 3000
ShopBOlS have Ch:Ulged the way small shops do woodworking in more than 45 t'OUntrics
around the globe. Thcyarc used for t...'Crytlting from "weekend warrior" projects and crafts,
to furniture manufucturing and production ofaircraft components for the FAI8.
ShopBot's arc ready for your shop, work areas range from
26"x32" to 5'xI2' and larger.





Spend a day with America's quintessential chairmaker
and learn a few tricks along the way.

You won't find any jigs in $am's shop, but you can't miss the plywood templates that hang
everywhere space allows. Some 8f8 decades old, and still see regular use. Many bear the
name of the original buyer of that style chair and provide a unique record of his clients.

A n icon of American fumiturcmak­
iog. An anis!. A living legend. All
of these words aptly describe Sam

Maloof. But Sam shuns fancy labels in
favor of a more fitting description. "I'm a
woodworker:' he says.

Though Sam has crafted more than 500
original fumilUre designs during five
decades as a professional woodworker, his
most famous piece remains his elegant,
supremely comfortable rocking chair, seen
al left. His chairs and other pieces are so
uniquely original thallhey don't fit a partic­
ular furniture style, bUI have emerged
instead as the "Maloof style."

Recently. we caught up with Sam in his
Aha Lorna, California, shop to see how this
renowned woodworker creates his highly
prized rockers that sell for $20.000 and up.
We quickly discovered thallrying 10 derive
a plan for one of Sam's chairs is compara­
ble 10 getting a recipe from a chef thai
cooks willi pinches and dabs: You probably
won 'I be able to exaclly re-create what he
makes, but you can learn much about the
craft by just observing.

Start with wonderful wood
Like all masters, Sam chooses his woods
carefully and knows that beautiful lumber
can separate a great piece from a good one.
For many years. he built most of his pieces
from walnut, which remains one of his
favorite species thanks to its great worka­
bility and enduring good looks. He also
often uses curly maple. zircote, and, on
occasion, chen·y. Many pieces also feature
ebony accents.

Sam always keeps lumber on hand to
ensure an adequate supply, and admits that

~1 don' have to look fOf lumber, it finds
me,~ sam says. As a result, he needs four
buildings to store his stash. Luckily, southern
California offers Ideal storage conditions:
low humidity and moderate temperatures.

woodm&gma•.com

his passion for good wood may have gotten
out of hand, as he now stores a few hundred
thousand board feet of his favorites, all
separated by species. thickness, and grain
pattern, below left.

When the time comes 10 select wood for a
chair, Sam carefully matches boards by
color, especially when choosing walnut or
cherry because they can have widely vary­
ing tones. Zircote and maple tend to be
more consistent in color, so he selects them
by carefully comparing and matching each
board's distinctive grain.

Most of Sam's boards are thick, from 814
(r) through 1614 (4~), because he cuts all
chair parts except the rockers from solid
stock, and many require large curves.

The rockers he creates from W -thick
laminations glued on a fonn. This gives the
rockers consistent shape and strength. Plus.
bent lamination allows him to insert con-

trasting wood when desired, such as the
ebony accent in the curly maple rocker seen
at left. .

Templates ensure success
Some woodworkers begin the building
process by developing intricate plans for
every dimension, part. and detail. Sam does
not. Instead, he relies on templates, below,
to give him the rough shapes needed for
such pans as rockers. slats, and arms. Like
his designs and techniques. he developed
these templates using estimates and experi­
ence, IlOI fennal training.

"I made my original template for the back
slats by cutting cardboard and holding it
against my back, then reshaping it until it
felt right," Sam says. "I've been using that
template for over 30 years now. Everyone
tells me how the chairs fit their backs just
right, so I guess it works."



Carefully eyeing his layout lines, sam begins shaping the blank for
a chair arm. He pivots and turns the arm as he works to follow the
lines and create compound curves.

After about fIVe minutes, sam has transformed a rough blank into an
arm that is ready for Installation. He'll create the mirror image from
the other blank, deftly matching the shapes as he works.

Sculpting the shapes
With his stock and appropriate templates in
hand, Sam starts to rough out the parts at
the handsaw, a 1001 he has mastered like
few other woodworkers, abow left. He's
quick 10 advise, though, that some of his
methods "aren't exactly OSHA approved,"
and he knows beUer techniques exist.
Regardless, he shapes chair parts with
amazing agility, more sculpting than cut­
ting. His templates give the rough shape.
The rest he creates by eye and feel to make
almost perfectly matched pans.

Forming the seat
To create a chair seat, Sam stans with five
pieces of wood. When possible, he cuts
them all from the same board
10 ensure the best color match.

He sculpts the seats 10' a
shape thaI he believes lies at
the heart of his chairs' com­
fon. ''The shape forces you
back and places you againsl
the curved slats. This posi­
lions you so the chair suppons
you from your shoulders all
the way to the backs of your
knccs," he says.

Beveling the edges 01 each
seat board creates a contour

that yields a more comfortable
shape while requiring less

shaping. Keeping the ecIges
at 90" simplifies leg )oinery.
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Before gluing up the seat panel. Sam
roughs out some of this sculpted shape at
the bandsaw. The seats he makes loday fea­
ture beveled edges on each of the boards, as
seen beibw. This design allows deeper hol­
lowing of the surface than was possible
with the flat seat panels he used to make.
Though today's chairs look similar 10 those
made decades ago, these subtle refinements
point to Sam's drive to constantly improve.

The joint Sam uses 10 join the seat and
legs stands as another of those refinements
made over many years. You can see this
joint, which he calls Ihe dado-and·rabbet, in
the drawing and accompanying photo on
the following page. '" spent four or five
years developing that joint," he notes.

Though the joint offers loads of glue sur­
face, Sam reinforces it with screws after
assembling it with standard yellow glue.
He's tried many Iypes of screws over the
years, and these days chooses ones
designed for deck building because of their
deep thread purcl1ase. Some woodworkm
may scoff and say deck screws aren't
appropriate in fine furniture. but Sam.sees it
differently. He wants 10 ensure his chairs
remain together.

He covers the screws with plugs which he
used 10 make from the same wood as the
chair. Now, plugs are often made of ebony.
Screws also reinforce the rocker-to-leg
joint. Where the arms meet the front legs,
blind dowels (no screws) provide strength.



This unique joint attaches the front and back legs to the seat. The pieces intel10ck to fonn a twist-resistant joint with lots of glue surface. A
couple of screws, coveJed by plugs. add strength to withstand long-term use. After assembly, rasps and files blend all the surfaces together.

David Wade, left, applies Sam's special finish to a decades-old chair sent In for refurbishing,
whiJe Larry White, middle, and Mike Johnson shape new chairs still under construction.

Handwork yields final form
For most woodworkers, final assembly of a
project means the work is almost complele.
Wi!h Sam's chairs, though, much work
remains. Why? At assembly, all pieces still
hold only !heir rough shape. To create
seamless joints and crisp details, Sam relies
on hours of painstaking shaping. Pneumatic
sanders and grinders speed this process, but
most of !he work gets done using just tradi­
tional hand tools, such as those seen below.

Traditional hand tools get a workout in Sam's
shop. Sam and the boys commonly use
rasps, files, rifl8fS, sandpaper, and scrapers
to refine the rough shapes Ioto finished form.

This phase of !he process takes many
hours, which in the early years meanl Sam
could produce very few pieces annually.
So, Sam employs talented craftsmen who
gel liltle of the glory, but play essential
roles which Sam readily acknowledges.
Seen in !he photos, right, "the boys," as
Sam calls !hem, are like sons. All three have
been with him for at least 15 yean;.

During this shaping process, the chairs
pass continually back and forth among all
four guys. Because !he process lakes much
lime and because !here are usually multiple
chairs in process simultaneously, a mon!h
may pass before anyone chair makes its
way from beginning 10 end.

Once Sam approves the workmanship, a
chair is ready for finishing. After sanding to
at leasl 400 gril, a chair gets multiple coats
of the finishes Sam developed. The firsl
consists of equal parts boiled linseed oil,
tung oil, and polyure!hane varnish. Sam
applies at least three liberal coalS, allowing
each to dry for a day. After the third coat,
a second mixture of linseed oil, lUng oil,
and camauba wax gets applied. Rubbing
vigorously ensures that these coats blend
thoroughly into those underneath. Again, he
applies three coats over three days.

For many years, Sam brewed the finishes
himself, bul he now has them manufactured.
You can purchase Sam's finishes through
Rockler Woodworking and Hardware
at www.rockler.com or 8()(Yl79-4441. A
quan of either the poly/oil blend (#58644)
or oiVwax blend (#586TI) sclls for $15.99.

Finally, each chair receives a couple of
coats of furniture walt. The multistep finish
imparts a rich glow and adds depth 10 the
grain figure. And, it holds up well, taking
on a warm patina over years.

Sam's legacy and his future
Even at 88 years young, Sam works six
days per week designing, CUlling OUt, and
assembling every piece of furniture. He also
designs a few new pieces each year. "I love
being in the shop. It's what I do," he says.

In addition, he established the Sam and
Alfreda Maloof Foundation and devised a
plan that will pass his business on to the
boys; his son, Slimen; new wife. Beverly;
and his business manager, Roz Bock.

So, does he have unfulfilled ambitions?
Sure, but he keeps il all in perspective: "If I
ever make it to the top of the mountain,
there will be nowhere to go bUI back down.
So I just keep climbing."

Learn mOl"e about Sam by reading Som
Maloof, Woodworku, or The Furniture of
Sam Maloof Both of these books are avail­
able from Amazon.com. Or you can visit
malooffoundation.org where you'll find
more information on Sam's business and
schedules for public shop tours.•

Written by David Stone
Photographs: Edmund Barr
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CeotOl'pOint of
dril chlJdo;

Now make the fence

1Cut the base blank (F). face blank (G),
lower rear blank (H), and upper rear

blank (I) to size. Install a -MIlO dado blade in
your tablesaw and position the fence to cut
centered grooves in the thickness of parts H

>­.'"A/""'./,(See Step 5
\. on this page.)

:r.' groove
MI'deep

; \
(1 :r.' mini.track

'611 'h" F.H. wood screw 29'h'long

6'--- ---e'::::-:::>-
<:: E

o AUXILIARY TABLE EXPLODED,VIEW

_________ 14... .

R=31/.:. ;:::>"

With glue applied to their bottom surfaces, position top parts B, C, and D on the 1'-lhick
base (A). To keep them from shifting, tape the lop parts to each other and to the base with
masking tape. Then clamp the top and base between :r.--thicl< cauls and 2x3 bearers.

Drawing 2. (The dadoes are centered on the
joint lines between the parts B and the parts

C """ D,)
Note: To add ulldu-lable dUSI collection
for lhe sanding-drum S~lUp shown in the
photo, near left, see page 16.

A lthough indispensable in a wood­
working shop, most drill presses
come equipped with a table more

suited to mctalworking. This add-on table
with fence sets things straight, supplying
everything the cast-iron table on your drill
press lacks.

Start with the table

1For lhe base (A), cut two 14~9W
pieces of ~~ plywood. (We used Baltic

birch plywood for its flatness and absence
of voids. You also can use regular birch
plywood or medium-density fiberboard.)
Glue and clamp the pieces together, k.eep- ~

iog lheir ends and edges flush. where shown ~~~--~~~
on Drawing 1. 14~'

2From W tempered hardboard, cut ~ '-,<:::::>-------J
lhe_s~OO~~(~~~ _-

and top back (0) to the sizes listed in -;:-.::- ~-:---'
the Materials LisL Mark the ~~-radius '1.1:" 3'h':<::",,> 3Y.1

finger notch on the froot edge of part ~

D, where shown on Drawing 1. Cut ~

and sand it 10 shape. [The notch ~=_ . "7""""",,99'
makes il easy 10 remove the insen Y.l ~:~~'=::::~:~~A:-~::::1§i=(E).J Now spread glue on the backs of the -"
hardboard lop pans. and glue and clamp 29Yi"
them to the J~-thick plywood base, as
shown in Photo A.

3DraW the 3V.~-radius cutout allhe rear
of the table, where shown on Drawing 1.

Bandsaw or jigsaw and sand it 10 shape.

4TO locate the 3~W cutout in the
add-on table base, install a ~" bit in lhe

drill-press chuck, center your metal drill­
press table under the bit, and lock the table
in place. Position the add-on table to cen­
ter the bit in the recess for the insert (E)
created by parts B, C, and D. If the metal
drill-press table prolrudes beyond the front
edge of the add-on table, slide the add-on
table forward until the two arc flush. Clamp
the add-on table in place. Now drill a W'
hole all the way through the base (A).
Remove the add-on table, and tum it upside
down. Mark the 3Yzx3~" cutout centered
on the W' hole. Then drill W' holes aI the
comers, and cut the opening with a jigsaw.
Now cut the insert (E) to the size listed.

SFor a drill press with slots through its
metal table, cut the groove for the mini­

track in the boUom of the add-on table
where shown on Drawing 1.

For a drill press without slots in its metal
table, drill two v..- mounting holes. Locate
the holes about halfway between the center
of the table and its rear edge and as far apan
as possible. Then clamp the add-on table in
place as before. and trace the hole locations
on its bottom. Cut the groove for the mini­
track so it passes over the hole locations.

6Turn the table over, and cut dadoes for
the top mini-tracks, where shown on
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FENCE
EXTENSION

AUXILIARY TABLE

,If
l'
~

41h" (See Step 5
on page 53.)

Vo" SAE washer

4-arm :/"0'\.... *" steel rod
IV T 14'12" long
. IV Epoxy the rods Into

G ""-"_ fence extension.

III EXPLODED VIEW

FENCE

1

..
T

HOLD-DOWN
ASSEMBLY

:ro" dadoes

*" deep J..' ;:;- -.. f~W hexhead bolt 2" long

Parallel or radial slots ··~.~~·j:f:i --.. . _-_ .
~.~::;:~~:~.~.. c:~:> C..>:f~

C·-····.-:· ····· ·· fJ···· .::"- .., ~....-., /...- v.." hole or eXisting slot'-.. ".:..,~ ,..~.,. ./...-
.--__.. . - _ t.. ...-' ~ v." fender washer

-" -...... :>/ II;-' with a 1'I." outSide diameter
DRILL-PRESS TABLE r-...··

~ ttapered handle knob
With their marked faces against I
the back of the face blank (G),
glue the lower rear btank (H) and
the upper rear blank (I) to each
other and to the base blank (F)
and face blank (G). Apply clamp-
Ing pressure in two directions.

WF.H. bolt
1'h'long

FENCE 4-arm knOb)1/
EXTENSION V4' press-in i

.@.K-~'" :
~

14'h'long
MICRO-ADJUSTABLE

STQPBLOCK

and I, where shown on
Drawings 3 and 4.
Then cut ¥I<s"-dcep
grooves in these
parts, and mark the
face that was
against the saw
fence. When cut­
ting the lop and
bottom grooves in
the lower rear blank, keep the marked face
against the fence for both cuts. Now with­
out changing the setup, cut a mating groove
in the base blank.

2Glue and clamp the face blank (0) to
the base blank (F), where shown on

Drawing 4. Make sure the face blank is
square to the base blank. With the glue dry,
glue and clamp the lower rear blank (H) and
upper rear blank (I) in place. as shown in
Photo B. Before the glue dries, run a length
of W' steel rod in and out of the square
holes to clear away any excess glue.

Tips on using
threaded inserts
Shop fixtures and jigs often require the
installation of various clamping or adjust­
ment knobs. That's when you'll reach for
threaded inserts. Commonly avallable in
sizes lrom #8-32 (a #8 screw body with 32
threads per inch) to %"·16 (a %" screw
body with 16 threads per inch), there are
two basic types: thread-in and press-in,
shown at near right.

Use thread-in inserts in softer woods and
plywood where their coarse outside
threads cui easily into the surrounding
wood. Simply drill a hole sized for the
body of the insert, and screw il into place.
In very hard woods, such as while oak
and maple, or when the insert is close to
the edge of a part and screwing it in may
split the wood, drill a hole slightly larger
than the outside thread diameter, and
epoxy the insert in place. To protect the

internal threads from epoxy, cover the end
of the insert, as shown above right.

Press-in inserts, with their barbed exteri­
ors, work well in hard woods, soft woods,
and plywood. Drill a hole sized lor the
body of the insert, and press it into place
with a clamp or tap it in with a hammer

M••klng hi".

and a block 01 wood. For applications in
which the clamping action tends to push
the insert out of the wood, such as the
knobs that tighten down on the drill-press
fence extension rods, drill a hole that
engages just the tips of the insert barbs
and epoxy it in place.
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,"

Yo" press-in threaded insert,
epoxied Into place

'-U~~" grOOYeS :v.,' deep,
centered

~"grooves ¥l." deep,
centered

'"

Add an adjustable stopblock

I To form the body (1). CUt two pieces of
¥.M stock to 2X27AM, and glue them

together face-to-face, keeping their ends
and edges flush. Withthegluedry.euta~"
dado ¥1,M deep centered in the back of the
body, where shown on Drawing 5.

2Cut the pad (K) to size, and adhere it
with double-faced {ape to the right side

of the body (J) in the configuration shown

II FENCE SECTION VIEW

1v.'

1>1," ® jI
JJ "

""" rabbet7'="t1I:::~~\:---'--"~rl
1AI" deep ¥.s Trim the lence V.' hole

extensions here.
~--'"------l

II FENCE EXPLODED VIEW

Minl-tracl<

9"'-,....... 22v.'
...... 1"'4"

" ...,
I

':::?'-->. H
<.~...:

<::[~F
G

siom, orient the flange. in
the same direction in all
thru parts.

3Cut four l4~--long

pieces of :MI- steel rod
with a hacksaw. Using 80­
grit sandpaper. rough up
3lhM at one end of each
rod, and epoxy these ends
into the square boles in the
fence extensions. To hold
the rods parallel while the
epoxy cures, insert their
other ends into the square
holes in the fence.

4TO make knobs for
locking the fence

extensions in place, refer
to Drawing 2, and thread
I W'-long flathead bolts
partway into a pair of four-ann knobs.
Apply epoxy under the heads, and then seat
the bollS in the knobs.

SReferring to Drawing 2, slide the beads
of two hexhead bollS into the auxiliary

table bottom mini-track. Position the auxil­
iary table on the drill-press table, dropping
the boilS into the slots or holes. Add wash­
e~ and thread on the tapered handle knobs.
Note: The tape"d handle knobs accept
about 5f.I" of boll length. You may If£ed to
trim the 2"-long hexhead bolts to accommo­
Mte the..thickness ofyour drill-press table.

6SIide hexhead boilS into the auxiliary
table top mini-tracks. Align the holes in

the fence base with the bollS, drop on flat
washers. and fasten the fence with four-arm
knobs. Slide the extension rods into the
fence, and thread in the locking knobs.

Chuck key

~

5W ¥I. deep
V.," from

. ,~__~_lrontedge
. - .... •. A

:y.' mlnHrack • ...~_ ' )
31h" lOng -- ---:: • v. Hole sized to fit Trim bases from

drill chuck key both extensions.

~~ ( ¥.l:I" eliot hole
-(~ "deep

.." .. , k !Al'rabbet

..,.4 mlnt- fae ~. deep
31h'Iong

W press·ln threaded Insert, epoxied lnlo place

,~~,3Cut a ¥." groove ¥i~

deep for the mini­
track in the fence face
(G), where shown on
Drawing 4. Then cut a
~",ft sawdust-relief rab­
bet along the bottom edge
of the fence face.

4Trim one end of
the assembled fence

blank square, and then cut
it into three pieces. where
shown on Drawing 3,
making a 22Yi ft -long
fence and two 3\.7"-loog
clttcnsions. Now cut off
the base portions of the
extensions, where shown
on Drawing 4.

SBcnding a fairing
strip to join their end­

points and ccnterpoints,
mark the centered radius
cutouts on the top of the
fence and the back of its base (f), where
shown on Drawing 3. Bandsaw or jigsaw.
and sand them to shape. Then driJI v." holes
for the bolls that hold the fence 10 the table
and a hole for the drill-press chuck key in
the fence base. where shown.

6TO inslall press-in threaded inserts in
the fence portion of part 1. drill Vi,­

holes to intersect the top square hole in the
fence, where shown on Drawings 3 and 4.
Spread eJX)xy in the holes. and press the
inserts in place. When the eJX)xy cures.
ream out any excess that may have dripped
into the extension rod holes with a +1- drill
bit. For more infonnation on using threaded
inserts. see the sidebar. opposite.

Finish and assemble
the table and fence

1Cover the bottoms of the grooves and
dadoes for the mini-U1lCk in the table

and fence with masking tape. Now apply
a clear finish to all the parts. (We used
two coals of satin polyurethane. sanding
between coalS with nO-grit sandpaper.)
When the finish dries, remove the
masking tape.

2Using the counte~unk hales in the
mini-track as guides, drill pilot holes

into the mating table and fence parts. (The
mini-track supplied with the hardware kit
listed in Sources on page 56 comes cut to
the needed lengths.) Apply eJX)xy to the
bottoms of the grooves and dadoes, and
screw and clamp the mini-track in place.
Note: The mini-track has a small flange
alollg one OIl/side edge, where shown 011

Drawing 4. To make cenain the lrack in the
felice aligns with the track ill the exten-
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V.. SAE washer
f.-'1y,,"

iii STOPBLOCK

FINISHED SIZE
Table T W L Mati. Qly.

Siopblock

Materials List

Written by Jan Swec
Project design: Jeff Mertz
Illustrations: Roxanne LeMoine

7Assemble lhe hold-down clamps in the
configuralion shown on Drawing 2.

Slide the hexheads of their bolts into the
mini-track. Now your woodworking drill
press is ready for acLion.•

A""
,- 14111" 290- LP ,

B top sides .. ,"'- 14~' H 2

C ..""
0- 30- "'.. H ,

o..""" 0- 5Vl "'.. H ,
E .... 0- • • H ,
,...... ... , 32' "G...... .- , 32' "H lower rear bIri ... ,.- 32' "I l4lfler lear bIri ... ..- 32' "
J body I~' 2" 2'11' LM

K pad Vl 1~' 2W M

l guide bar v.' %' 1~' M 1

Materials key: LP~ledplywood, H-t~red
hanIIoaJd, M-maple, l.M-larrinated maple.

Supplies: Maskilg tape, dcdlle-faced tape, v.' dowel,_.
Blades and bits: Slack dado set; ~. aI1i~' Former....
Sources
Hardware ktt. ~·1tadIead'MIOd SCfllWS (12):
:t'.' rr&!IalX 29~' blg (l~ 14~'1M;I (2). Wh' blg (1),
an;I3W blg (2); 'to' press-in IInaOed mens (2):~' steel
rod 14W long (4): \4' llalhead bolts lW long (2): V" tOl.fld.
head IxlIt 4~'1ong (I); 'to'1lexhead bolls: lW long (2),
2" kYIg (3): v.' SAE IIat washers (5); 'to. kx:k rtrts (2); lour·
arm knobs (6); tapered handle knobs (2); 'to'llhcll4' 00
feoder washers (2); IloId-down assemblies (2). K~ no
ADP·l, $42.95 ~us $7.95 shipping. SChlabaugh &Sons
WoodwoOOng. GaI8Q0046.9563, or on:ler online at
""""'-""'.
She~ goods kit. T'IIO ~m~l<29W pieces of Baltic
birth pIyMlOd aI1i one I4xl~0x31¥o' ~ of 1efl1leIed
hantxlard.1Q no. LP-6, $15.95 ppd. See abcwlor 181&0
Plone I'IU'I'tw an;I Web iJlkIress.

y,," counlerbore ¥II" deep with a
v." hole cenlered inside

v." lock nul epq"ed ¥.. oounlelbore ¥I" deep
into part J

W Dado V." hexhead boll 2" long

"'"_. \,.
~-~~.-:--:-~'i:J~~;":2tt::'V~ ¥." counlerbore ¥I" deep

17.40" hole =...----- - -r;c::::::::f11 V." roundhead

CD ....~f!... SAE 2W bolt 4... long

( ( washert: lock nul

~,):v.'

6Epoxy a four-arm knob onto the end of
the roundhead bolt. Slide a hexhead

bolt through the stop body (1) from the
back, and add a washer and four-arm knob
at the front, as shown on Drawing 5. To use
the stopblock, first adjust it to leave \oi."
between the pad (K) and the body. Slide the
guide bar and the bolt hexhead into the
mini-track, using a ruler or lape measure to
position the stopbtock close to the desired
distance from the drill bit. Clamp it in place
by tightening the fronl knob. Now fine-tune
the distance to Ihe bit by turning the end
knob. Because the clamping knob and
guide bar (L) are centered in the slopblock
body, you can usc it on either side of the
drill-press chuck by simply turning it over.

With the pad (I<) mounted on the bolt with
washers and a lock nul, slide the bolt Into
the stop body (J), and drive it into the lock
nul epoxied in the body.

With the pad (I<) down and the dadoed back
of the body (J) against the fence, clamp the
parts in place, and drill a VI" counterbore~·
deep in the side of the body.

®

on Drawing 5. Chuck a Ih" Forstner bit in
your drill press. and drill a *"-deep coun­
terbore in the left side of the bcxIy, where
dimensioned and as shown in Photo C.
Now, without moving the parts, change to a
lAM bit, and drill a hole. centered in the
counterbore, all the way through both parts.

3Sepatatc the pad (K) from the body (1).
Using a ¥4" Forstner bit, drillli"-deep

counterbores in the body and pad, centered
on the V." holes, where shown on Drawing 5.
To center the Forstner bit, insert pieces of
W' dowel in the holes before drilling. Now,
centering a I}'&t" bit in the V." dado in the
back of the body, drill a hole through the
body, where shown.

4Epoxy a lock nUl in the Ih" oounterbore
in the body (1). Then CUi the guide bar

(L) 10 size, and glue and clamp it in the dado
in the back of the body, flush with its right
edge, where shown on Drawing 5.

5Apply a clear finish 10 the parts. With
the finish dry, slip a 1/4" SAE washer

onto the roundhead bolt, and insert il in the
hole in the pad (K). (A l/.l" SAE washer has
an outside diameter of '18".) Slip another
washer onto the bolt, and then thread on a
lock nut. Tightcn the lock nut so it firmly
holds the pad, but still allows the bolt to
lum. Now assemble thc pad and the body
(J), as shown in Photo D, driving the bolt
until the pad contacts the body.

Cutting Diagram

D

C
'AI x 24 x 30' BaltIC birch plywood (2 needed) V. x 24 x 48" Hardboard

~~~H;;'~~~~~~c<D~'~====~KJ-L I'~~~~~~;:Ibl~ tIcij ,_ ' listed in the
¥.o x SY.I x 96" Maple (4 bd. ft.) MateriaJs list.
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Dear Reader: As a service to you, we’ve included full-size patterns on this insert for irregular-shaped and
intricate project parts.You can machine all other project parts using the Materials List and the drawings
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from the editors ofWOOD®

magazine

Adirondack Lawn Chair 
WP-OFS-1001  $13.95

Adirondack Footstool 
and Side Table 

WP-OFS-1014  $10.95

Adirondack Rocker 
WP-OFS-1016  $13.95

Porch Swing 
WP-OFS-1002  $10.95

Double Settee 
WP-OFS-1075  $13.95 

Porch Glider 
WP-OFS-1028  $13.95

Arched Garden Bridge 
MD-00139  $11.95

Arched Bench and Chair 
WP-OFS-1040  $13.95 

Folding Adirondack Chair
WP-OFS-1062  $13.95

Gardener's Potting Bench
MD-00193  $8.95

Porch Rocker 
WP-OFS-1008  $10.95

Adirondack Chair 
and footstool 

MD-00197 $11.95

Planter Box 
MD-00265  $8.95

Flower Tuteur 
MD-00185  $8.95

Trellised Arbor 
MD-00263  $11.95

Mailbox Planter 
MD-00195  $8.95 

Garden Arbor 
MD-00050  $8.95

Cold Frame 
MD-00166  $8.95

Picnic Table Suite
MD-00110  $11.95

Best-Ever Plans for 
Your Yard or Home

Call toll free 1-888-636-4478 for credit card orders.
Or visit the WOOD Store at woodstore.woodmall.com to order and see more 

woodworking plans, woodworking techniques, and tool reviews.
WD0504

Dog House 
MD-00047  $11.95

View over350more plans atwoodstore.woodmall.com



Just as woodworking tools have changed, 
so have the glues that hold together your
wood projects. If you still rely on just one

glue, you’ve probably overlooked big perform-
ance advantages available from the latest gen-
eration of adhesives.

Do you know that there are now yellow glues
with extended open times that have replaced

S P E C I A L  P U L L O U T  P O S T E R

1 Gluing pieces not acclimated to the room temperature
and moisture level. Glues won’t set up properly if the boards are at 
different temperatures. And you’ll notice a dimension change (stepped joints)
if boards aren’t at the same moisture level. So before machining and gluing,
allow at least 3 days for all workpieces to adjust.

2 Overlooking the importance of glue
shelf life. A manufacturing or expiration date
should be printed on the glue container. Contact the
manufacturer’s customer service department if you
can’t decipher the code. For Titebond products (see
example at right ), the first number represents the
final digit of the year in which the glue was pro-
duced; it’s followed by a letter designating the
month. (“A” represents January, “B” February, and so
forth, skipping “I”). Ignore the rest of the code, which
relates to the particular batch of glue. To know how old is too old, see the
“Shelf Life” column on the poster.

4 common gluing mistakes to avoid

traditional white woodworking glues? Or have
you heard about water-resistant and waterproof
one-part glues for exterior projects? 

To help you sort through the many glue
choices, we’ve developed the poster that starts
on the next page. Put it up on your shop wall
and you’ll never have to look far for an answer
to your next gluing question. 

3 Poor procedures in removing glue squeeze-out. If you don’t
completely remove glue left on surfaces next to joint lines, your finish will
have a splotchy appearance. To avoid problems, allow glue to skin over before
removing excess. After glue loses its wet look, remove the squeeze-out with a
sharp chisel or scraper. Then soak a clean rag in
tap water, squeeze out the excess, and wipe down
the joint. Follow with a dry rag.

4 Not waiting for the glue to cure
before machining. Glue temporarily swells
the wood along a glue line (Drawing A). If you
joint, plane, or sand too quickly and remove the
swelled wood, the joint will look good for only a
short time (Drawing B). But when completely dry,
your hastily machined joint will have a valley
(Drawing C). To avoid problems, let the glue cure
for the “Full-Strength Time” listed on the poster.
(Effect exaggerated for clarity.)

A

B

C

Still stuck? There are now plenty of 
resources to help you navigate through glue
issues, including the Titebond 800/347-GLUE
help line and titebond.com Web site. 
Or, post your gluing question online at 
woodmagazine.com/generalforum.
Woodworkers from far and wide likely will rush
to your rescue.
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guide to choosing and using WOOD

YELLOW

YELLOW
(extended assembly time)

DARK WOOD

WEATHERPROOF

WEATHERPROOF 
(extended assembly time)

MOLDING 
AND TRIM

WATERPROOF 

POLYURETHANE

POLYURETHANE 
HOTMELT

HIDE GLUE 

HIDE GLUE-
PREMIXED

5-MINUTE 
EPOXY

STRUCTURAL 
EPOXY

CYANOACRYLATE 
(instant glue)

P
O

L
Y

V
IN

Y
L

 A
C

E
T
A

T
E

 (
P

V
A

)

Interior woodworking projects.

Interior woodworking projects where long open time 
is desired. Recommended for bent laminations and 
larger, more involved assemblies.

Ideal for dark hardwoods, such as walnut and
mahogany. Interior use only.

Exterior woodworking projects where water 
resistance is important. Interior projects that may 
come in contact with food and water.

Exterior woodworking projects where long open time 
is desired. Good choice for gluing bent laminations.
Interior projects subjected to water.

Ideal for hard-to-clamp joints.
Interior use only. Strong initial grip.

Exterior projects requiring longer assembly time or
lower application temperature than nonextended
cross-linking PVAs.

Exterior projects requiring long working time 
and waterproof joinery.

Any project requiring quick-setting bonds. Needs little
or no clamping. Bonds well when fit is marginal and
with end grain. Bonds wide variety of materials.

Ideal for authentic repairs in antiques and musical
instruments that you may want to disassemble later.
Will expand and contract with wood.

Ready-to-use formula. Long assembly time. Sensitive to
moisture (easy to disassemble later). Latex paint applied
over dried glue will provide a crackled paint surface.

Excellent for repairs and joints that don’t mate tightly.
Cures quickly to any thickness. Fills gaps.
Easily colored. Won’t shrink. Bonds dissimilar materials.

Like 5-minute epoxy but creates waterproof joint that
can be used underwater. Easily colored. Won’t shrink.
Excellent for oily exotic woods.

Strengthens weak areas and thin, delicate parts.
Available in thin and thick (gap-filling) viscosities.
Thin CA best used with tight-fitting parts.
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20–25 
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15 
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15 
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minutes*
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*
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24 
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3,600 psi

3,510 psi

3,600 psi

3,750 psi

3,840 psi

3,000 psi

4,000 psi

3,500 psi

1,480 psi

500 psi

3,590 psi

5,000 psi

7,500 psi

2,900 psi

G

G
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E

E

G

E

E

E

P

P

G

E+

E

G

E

G

G

G

P

G

E

E

P

E

G

E

P

1 How much time you have from applying glue to clamping the joint.
1 * Varies depending on water/glue ratio.
1 ** No open assembly time for thin cyanoacrylates; 
1 ** gap-filling CA glues give you about 5 minutes of open time.
2 Depends on wood species, moisture content, temperature, and humidity.
1 * Thin, 15 sec.; gap-filling, 60 sec. For thin-CA joints, mate surfaces, and then apply CA glue.
3 Moisture delays water-based glues; dry conditions delay polyurethane glues.

4 Pressure in pounds per square inch (psi).
4 Depending on species, most wood will fail before the adhesive.
1 The high psi for epoxy, for example, reflects bonding strength for non-wood materials.
5 (E+) Excellent plus - Bond not affected by long-term submersion in water.
5 (E) Excellent - Bond not affected by short-term submersion or soaking in water.
4 (G) Good - Bond not affected by dampness or high humidity.
4 (F) Fair - Could be affected by severe humidity or damp conditions.
4 (P) Poor - Affected by almost any moisture.
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Sponsored by woodworking glues

Fast grab. Best general-purpose interior glue. Least expensive.
Good sandability. Long shelf life.

Good sandability.

Minimizes visibility of glue line in dark hardwoods. Dyed version of yellow glue.

Approved for indirect food contact for such projects as cutting boards.
Great general-purpose glue. Paintable. Dries and cures through chemical reaction.
Long shelf life. Good for wet-use applications.

Approved for indirect food contact for such projects as cutting boards. Paintable.
Good for wet-use applications.

Thick formula fills some thin gaps. Power sanding not recommended.
Doesn’t run or drip.

Best option for most outdoor projects. Less messy than polyurethanes or epoxies.

Triggered by contact with moisture; may be applied to damp surface.
Polyurethane adhesives foam up and are tough to remove from hands; wear gloves 
during application. Relatively long clamping time.

Requires specialty heat gun. WW30 (30-second) sets up quickly; WW60 (60-second) 
has gap-filling properties; WW75 (75-second) also bonds non-porous materials.
Gloves recommended to protect from hot adhesive.

Dissolves in water. Use in glue pot/warming device (some use Crock-pot) at 
about 145°F. May be stored in refrigerator between uses. Disassemble joints with 
steam and heat. Water-based finishes could affect hide glue.

Requires no mixing, heating, or stirring. Has the “crackle” appearance of traditional 
hide glues.

Two-part adhesive. Resin and hardener react with each other, producing heat.
Bonds many plastics. Gloves recommended. Three different hardeners available for 
various temperature ranges.

Two-part adhesive. Resin and hardener react with each other, producing heat. For 
bonding oily woods (such as teak), sand, wipe with lacquer thinner, and apply epoxy
within 60 minutes. Bonds many plastics. Gloves recommended.

Accelerator reduces cure time; 75 percent strength at end of cure. Specialty solvents
debond joints. Little glue required; use one drop per square inch. Gloves recommended
because it bonds to skin instantly.

No

No

No

No

No

Yes

No

No

Yes

No

No

Yes

Yes

*

50°F

40°F

50°F

55°F

60°F

55°F

47°F

50°F

250°F

120°F

50°F

35°F

35°F

Minus
65°F

Water

Water

Water

Water

Water

Water

Water

Mineral
spirits

Not
applicable

Water

Water

Alcohol or
lacquer
thinner

Alcohol or
lacquer
thinner

Not
applicable

Scrape 
or sand

Scrape 
or sand

Scrape 
or sand

Scrape 
or sand

Scrape 
or sand

Scrape 
or sand

Scrape 
or sand

Scrape 
or sand

Scrape 
or sand

Scrape 
or sand

Scrape,
sand,

or water

Scrape 
or sand

Scrape 
or sand

Scrape,
sand,

or solvent

2 

1

2

2 

2

1

1

1

1

Indefinite

1

1

1

1

Leather, cloth,
paper

Leather, cloth,
paper

Leather, cloth,
paper

Leather, cloth,
paper

Leather, cloth,
paper

Leather, cloth,
paper

Leather, cloth,
paper

Most materials 
except some 

plastics

Most materials 
except some 

plastics

Leather, cloth,
paper

Leather, cloth,
paper

Most materials 
except some 

plastics

Most materials 
except some 

plastics

Most materials 
except some 

plastics

$.31/oz.

$.37/oz.

$.33/oz.

$.37/oz.

$.41/oz.

$.34/oz.

$.53/oz.

$1.08/oz.
(12 oz. size)

$6–$8 for a
50-gram
cartridge

$6–$8 per 
pound

$.62/oz.

$1.00/oz.

$.70–$.80
per oz.

$5.00/oz.
for a 2-oz.

bottle

7 Ability to bond successfully when materials aren’t tightly mated.
* Thin, no; gap-filling, yes

8 Unless noted, retail cost per ounce in 16-ounce bottle.
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COMMENTS

6 Applies to power sanding and overheated conditions (for example, enclosed trailer on desert).
(E) Excellent - Glue loses little or no strength up to 150 degrees F. No gumming of the sanding belt,
(E+) Excellent - even with extensive sanding.
(G) Good - Noticeable loss of up to 50 percent of strength at 150 degrees F (substantially weaker joint at 150 degrees).
(G) Good - Sands well, but can load up with extensive power sanding.
(P) Poor - Dramatic loss of 75 percent of strength at 150 degrees F.
(P) Poor - Poor sanding characteristics with any mechanical sanding (even hand-sanding).





scrapwood projects

Don't toss your scraps-turn them into somethl 9 useful

It may not make bills
more [un to open, but it
will Jet you enjoy your
woodworking firsthand.

letter-perfect
opener
~~

Adhere tOO-grit sandpaper to a piece of
plywood, and chamfer both blade edges.

With the waste pieces taped back In
place, reattach the 2x4 and finish band­
sawing the blank to shape.

faced tape. secure the waste back
10 lhe face from which it was just cut.
Now, secure the 2x410 lilal face.. and cut the
other face of the blank to shape. Tape lhe
second piece of waste back in place.
Remove the 2x4 from the blank.

4Adhere the Side View p..11tCm to one face
of the laminated blank and bandsaw 10

shape, as shown in Photo B.

5Remove the patterns and wasle from the
letter opener blank.

6Power-sand or file the edges of Ihe han­
dlc pOIlion 10 shape, working slowly to

get comfortable rounded edges. Hone the
blade portion of the letter opener, as shown
in Photo C. Strive for sharp edges and a
poinl for ease in slilting envelopes later.

7Finish-sand the letter opener and apply
the finish. (We sprayed on three coals of

aerosol gloss polyurethane.) Rub lighl1y with
22().grit sandpaper or 0000 sleel wool
between COOls••

Make the entire set
If you like the looks of this hardwood
letter opener, you may want to spend
a lew more hours crafting the other
four pieces of our matching desk set.
See the May 2003 issue of WOOD&
or download the plans online at
woodmagazine.comlgifts

Project de$~Il: Will Cummer

1Rip and crosscut one piece of a dark
wood and two pieces of a light wood

(we used wenge and lacewood respectively)
to V.x! \liX8~. With the dark wood in the
middle, laminate the pieces face-Io-face,
with the edges and ends flush.

2Makc a copy of the Top and Side View
paucms from the WOOD PA ITERNS.

insen. Using spray adhesive. adhere the
paper Top View pattern to the top of the
laminated blank.

3crosscu, a piece of 2><4 10 about 6" in
length. Using cloth-backed double-faced

tape, secure the blank to one face of the
2><4. Culting just outside the marked line,
bandsaw the opposite face of the blank to
shape, as shown in Photo A. Using double-

For safety when cutting, adhere the letter
opener blank to a section of 2x4.

woodmagubI••com 65



The Woodworker's Guide to UnderstandingWood: A 4·Part Series

Part II: how to deal with
ad isture

CAREFUL DRYING RESULTS

WHEN DRYING GOES WELL
When dried correctly, a dry board appears the same as when wet, only smaller.

SCENARIO 2: PROPERLY DRIED BOARD

:~~,\'>;,
~~-~~~-~----- /

Board 8hrinks evenly. Minor end checking

Because wood cells
vary in size, density, Off-center pl:th
and orientation, they may
shrink unevenly, causing
boards to warp in vari­
ous ways. To minimize
these problems, shy
away from boards that
show wild figure, inconsis­
tent growth-ring spacing, or an
off-center pith.

Shrinkage also stresses the wood. If not
properly relieved, this tears the fibers apan,
as illustrated below. You can stop shrinkage
by replacing bound water with a slable
substance that will remain in the cell walls.
Turners do this by soaking blanks in poly­
ethylene glycol (PEG). But this technique
remains impractical for use with whole logs
or large pieces.

SCENARIO 1: FRESHLY CUT BOARD

Wood dries from the outside in, as the water it contains moves naturally from areas
of highest to lowest concentration. This creates uneven pressures in the outer portion
(the shell) and the Inside of the board (the core).

Potential wood movement (Inchea) Clused by
IMl 8percent change in moisture contenl:

"""'- -~

""'" .118 227

Douglas Fir .." 253

Mahogany .096 .131

Maple (hard) .." .317

Pine (I'rtlite) .131 237

Roo "" .128 275

w_ .176 250

Western Red cedar .on ...,
...."" .176 .3:l6

change dimension. Boards shrink most
across their tangential plane (face grain), so
flatsawn boards shrink more than those thai
are quanersawn, as shown above.

WOOD CELL
CUTAWAY VIEW

(Actual I&ngthal'-Vo"J

What happens when
wood releases water
Whether dried naturally (air dried), or in a
kiln, wood dries to a certain percentage, and
then Slops. 1be relative humidity of the air
around the wood detennines this point.
called equilibrium moisture content (EMC).
This is why you always should lei your
wood acclimate to the conditions in your
shop before beginning a project.

As bound water (see the wood cell cut­
away for an explanation) is removed, the
cell walls shrink, causing the wood 10

' .•11-+- WATER VAPOR
- Small amounts may remain
in the cell cavity, even in
"dry" wood.

Y OU probably know mal wood has 10
be dried in order to be useful as
lumber. Removing lIle water makes

the material dimensionally stable, pre­
dictably machinable, and accepting of glues
and finishes.

But have you stopped to consider how
water is stored in wood? Do you know how
thaI wuter is removed, or whal happens to
wood fibers as they dry?

Knowing thc answers to those questions.
and understanding what can go wrong if
wood gels dried improperly, will make you
a smarter buyer and user of this natural
resource. Here's the soon course on wood
moisture and its effects.

JloI'--BOUND WATER
- This water is held in eel walls.
Some remains behind in "dry" wood.

!!lIi-_ FREE WATER
- Water stored in the cell cavity.
It Is removed completely during
the drying process.

As wood dries, it first sheds its
free water, and then the bound
water. Eventually, moisture loss
stops, leaving some bound
water and, possibly, water
vapor In the cavity.

SATURATED ("GREEN") WOOD

Most trees arrive at commercial mills
and get cut into logs whlJe still fairly
wet. That means each board that gets
sliced fTee has a relatively consistent
moisture content ttvoughoul its thick­
ness and length. At this point. cell
walls are fully saturated, and the cell
cavities may still be filled completely
with water.

DRIED TO USABLE MOISTURE
CONTENT 16-11%)

Under" good conditions, water
exits the wood at a pace that
doesn't induce stress. The
board shrinks as bound water
leaves the cell walls. Ends dry
1T\Of& rapidly, which causes
minor stresses that result in
some end checks.

Forks of the kiln sample
remain parallel.
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Calculating water content
Moisture conlenl (Me) tells us the ralio of the weight of water in a piece of wood
C()I'11)afed to its weight completely dry. We express it as a percentage.
To determine Me, first weigh a piece of wood. Then, dry it unU it contains no
water (detemlned...men weighlloss stops). Next, compare the weights as follows:

(wet weight - dry weight! :: me
dry weight

For example, if a piece weighs 25 Ibs. wet and 20 Ibs. dry, its Me equals 25 percent:
(25-20)120 =5120 = .25 or 25%

Thankfully, you don't have 10 weigh and dry lumber to determine its MG. A moisture meter
does the job for you.

For indoor projects, Me should lie between 6 percent and 11 percent to cope with dehumidi­
fied conditions. See the map, right. Construction lumber and outdoor woods, subjected to high
humidity levels, should range Irom 15 to 20 percent Me to minimize expansion and contraction.

MOISTURE CONTENT BY REGION

WHAT CAN GO WRONG
Ofying stresses wood fibers, which can lead to serious defects.

IN HIGH-QUALITY LUMBER
Lumber producers constantly manipulate the temperature, humidity, and airflow
inside the kiln, and cut Ihin, tuning-IOrk-shaped cross sections regularty to look
for signs of problems before they become too severe to correct.

Preventing problems with
moisture and movement
Wood becomes most stable when il reaches
EMe. and that's controlled by relative
humidity. So what happens when humidity
levels fluctuate? Wood is described as
hygroscopic, meaning it will continue 10
take on and shed moisture and, because of
this, expand and contract.

You can see how this happens in glued-up
panels. At some points during the year, they
may be dead flat. At other times, though,
panels warp. as shown below. This move­
ment won't cause problems if you build
your projccts to withstand it, as discussed
in issue 150. page 80. Don'l have thaI
issue? You can download the article al
woodmagazjoe,comlwoodITlOvemeOl.

To slow down the movement of water
vapor into and out of the wood, always
apply finish 10 your completed projects.
Apply the same number of coats to all sur­
faces to equalize the rate of moisture
exchange. This helps prevent cupping.

WARPING IN GLUED-UP PANELS

Areas of
quartersawn
grain remain
relatively flat.

Most severe cupping occurs
In the pith and the Juvenile
wood that surrounds It.

HOW WOOD WARPS IN A MILLED LOG

Good boards may
warp if they are dried
Improperly, as this
piece did when dried
too quickly.

As boards dry, natural
shrinkage causes them
to cup away from the
pith. The amount of
cupping varies,
depending on the
board's location
in the log.

Alternating growth rings

Alt growth rings oriented same way

-,
~_ _ _ _ _ _ J

(CU!lPlnlI~ lot $rtly)

Alternating growth-ring direction creates a
pane( that stays relatively flat, but wavy.
Orienting all rings the same way produces a
pane( that cups but retains a smooth surface.

Up next: How wood's
anatomy affects machining
In the next issue, we'll examine which
wood propellies delennine success or fail­
ure when the time comes to machine your
lumber into project parts.•

Written by DavIcI SlOM llustrations: Eric Flynn

Honeycomb crecks

Here, the shell dries too quickly,
but retains enough strength that it
doesn't tear apart. Instead, the
shell holds together as !I dries and
crushes Ihe still-swollen core. As
Ihe core dries and shrinks, It gets
pulled apart by the shell.

Forks of the kiln sample
close in.

FULLY DRIED

In this situation, the board's shell
dries too quickly In relation to the
Inner core. The shell tries to shrink
but can't due to the still-swollen
core. This tears the shell apart 10
create severe end and face checks.
Reintroducing moisture can swell the
checks shut, but the board is ruined.

Forks of the kiln sample
spread open.

checks

severe end checks Wet Core Dry shell

PARTIALLY DRIED

SCENARIO 3: REVERSE CASE HARDENING SCENARIO 4: CASE HARDENING

Face
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Choose the best method for your shop and budget,
and we'll show you the foolproof path to success.

Make
~ur

mortise
•mone

of three
ways
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Tenon
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Length 01

lenon equals
~ to tl3 width

ofSll10,
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Length ollenon

plus '!to"

Cut clean
tenons using
one of these
techni es

M astering mortise·and~tenon joinery has
always ranked at !he lop of woodworkers'
skill priorily lislS. Thai'S because ilS greal

slrength makes it the premier joinery technique for rur­
nituremaking. No wonder our projecl designers used
mortise-and·lenon joinery throughout the mission
clock projecl on fKJ8f! 38.

Machining mortise-aod-tenon joinl members takes
only a moderate amount of time and fuss, provided you
have a few basic lools. To help you succeed al the king
of joinlS, we'll walk you through making the blind
mortise-and-tenon joint (the most common, where the
tenon is completely enclosed in Ihe mortise), letting
you choose the options that best suit your tools and
preferences. But before we begin, lake a minute to
review the basic terms and design proportions in the
drawing, below.

Note: Plane your stock to COlls;stelJl thickness prior
10 making these joints. (II/elude a cOl/pie of scrap
pieces for testing tenol/illg setups.; This step makf!s all
ofyour 1I'0rk easier while el/suring accuracy.

ANATOMY OF A BLIND MORTISE-AND-TENON JOINT
~.

woodm.g.z.I ....com



Start with the mortise
Always cut the mortise first and then size

the tcnon to fit snugly. It's quicker and
easier to adjust the dimensions of a tenon (as
we'll show later) than 10 change a mortise.

Establish the mortise width at one-third of
the workpiece thickness. This ratio results in

a joint with plenty of strength in both the
tenon and the sidewalls. Most woodworking
projects call for 4/4 stock, which measures
approximately V4" thick after suIfacing and
sanding, so a v.."-wide monise works well
for most of your projects.

Also, avoid mortising less than W' from
the end of a workpiece. This prevents split­
ting as you shape the mortise and assemble
the joint. For strength, make the mortise
depth approximately one-half to two-thirds
the width of the workpiece.

.. 1
Pro: This melllOd requires no expensive
or specialized equipment.

Con: Cleaning up the mortise wilh a
chisel takes time.

If you have a drill press and chisels, you're
ready to mortise. Equip your drill press with
a brad-point bit that matches the mortise
width; a brad-point bit wanders less than a
standard twisl bit as you drill overlapping
holes to form a mortise.

Now use a sharp pencil or marking knife
and a combination square 10 lay OUi the
mortise opening. Then set the drill-press
fence to center the bit between the mortise
sides and adjust the depth SlOp. (See page
52 for instructions on building a precision
drill-press fence.) Finally, follow the two­
step process shown in the photos at righl.

Adjust the fence to center your drill bit in the
layout lines. Hold the workpiece against the
fence, and form the mortise by drilling to full
depth at each end of the layout. Now drill a
series of overlapping holes In between.

Clamp the workpiece to your workbench.
Place a wide, sharp chisel on the layout line
and clean up the mortise walls with hand
pressure or by tapping with a mallet. Use a
naJTOW chisel to square the ends.

Mortise method~ : Add a mortising attachment

With the hold-down tightened against the workpiece, use moderate
pressure on the quill-feed lever to bore a hole at each end of the
mortise. Complete the job by drilling a series of slightly overlapping
holes In between the end holes.

Clamp the chisel holder 10 the drill-press quill, fasten the fence to
your drill-press table, and slide the hold-down onto its support rod.
Install the hollow chisel with its front edge parallel to the workpiece
and set the drill-press depth stop as desired.

sizes for $70 from Tool Crib at 800/635­
5140 (toolcrib.amazon.com). Before you
buy any mortising attachment, check with
the dealer or manufacturer to make sure that
it fits your drill press. The photos below
describe the simple procedure for using this
handy accessory.

To speed up your work, avoid hand chisel
work by equipping your drill press with a
mortising attachment. Its hollow-chisel
design-a drill bit surrounded by a sharp,
square sleeve-lets you form a mortise by
drilling a series of square holes. We bought
a kit that includes hollow chisels in four

Pro: A no-chisel way to drill and square
the mortise in one step. Moderate price.

Con: Installing and removing the mor­
tising attachment takes time, and the drill
press can't be used for other tasks with
the attachment "i;n"p:;':;":;":;" .1
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Pro: Yields quick. clean mortises with
minimal setup.

Con: A benchlop mortiser serves only
one purpose in your shop. Entry-level
models cost S2()()-.S240.

Woodworkers who make a 101 of morti~
find it handy to own a dedicnted machine. A
benchtop mortiser works like the drill-press
nttachmenl, but iI's always ready 10 use.
Refer to the photos at right for details and
see lhe tool review on page 78 for infonna­
tion about the features and performance of
several models.

set the fence of your benchtop mortiser to
place the hollow chiS&! squarely within your
mortise layout lines. Then adjust the hoId­
down to secure your WOI'kpiece.

Now it's tenoning time
After you finish the mortises. use your faces) and make it V16" shorter !han the mor-

scnl.p test pieces to set up for fanning tise depth; this hidden gap provides a place
tenons. The idcaltenon slides into its mating for excess glue and guarantees that the tenon
mortise with finn hand pressure. Center the won't bottom out in the mortise, spoiling the
tenon on the edge of the workpiece (between fit of the joint.

Adjust the depth-stop rod to establish the
mortise depth and keep it consistent. Drill a
hole at each end of the mortise and a series
of slightly overlapping holes in between.

What's the best way to CUI the tenons?
Match your equipment to one of the opera~

tions discussed befoll'. If you have il nll­
dado set, lablesaw, and bandsaw--experi­
ment 10 discover which method you prefer.

Pro: No jigs are needed. and you make
all cuts with the workpiece completely
supported by the Iable.

Con: Some lesser-qualily dado sets
produce a rough surface and can splin­
ter wood when crosscutting: such
surfaces must be sanded. Also, you
might find it awkward to handle work­
pieces over about 4' in length.

In the WOODcJ magazine shop, we usually
choose this method for cutting tenons
because it's quick. simple, and reliable.
Align your tablesaw rip fence paraJlel with
the dado set and make sure thai your miter­
gauge fence sits at right angles to the dado
sel. 1bese steps are critical for making a
square. tight-fitting tenon.

You'll also need 10 install a miter-gauge
auxiliary fence that extends 10 the rip fence.
Make this fence by auaching a 2"-wide strip
of straight material to the gauge with
screws or double-faced tape. Now follow
the step-by-step photos at righl.

If you're in the market for a dado sel. see
issue 150, page 92, for the results of our
tool test or visit woodmagazine.comldadodl
to purchase thai article as a printable down­
load. We reviewed 15 models. ranging in
price from $50 to $260.

Install a dado set and set lhe rip fence. The
distance from the fence to the left side of
the dado set equals the tenon length.

Butt the worKpiece end against the rip fence
for the first pass. Follow with more passes
to fonn the cheek and then flip and repeat.

Adjust the dado set height to eslablish the
thickness of the tenon. F()( stock surlaced to
0/.-, set this height at y." and make lest cuts.

Adjust the dado sel height if necessary and
cut the tenon edge cheeks with the same
methods used for the face cheeks.
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Tenon methodB :Stay with the tablesaw, but add a shop-made jig

.........

#8x 1V. F.H.

w~rw

•

~' shank hole,
countersunk

.......

fl. ..
9 -.

For the edge cheeks, remove the clamp and
place a test piece as shown. Adjust the rip
fence as necessary, hold the test piece finTI­
Iy in place, and make the cut. Flip the piece
edge for edge, cut the other edge cheek,
and test the fit in a mortise. Adjust if needed
and then cut the tenon edge cheeks.

TENON-CUTIING JIG

¥.x1¥ox2"
clamp block

--~\--lijJjj~.J; I •........

0/. x 21/2 x 24" stock

1/2" counterbore
V." deep with a

V. hole centered inside

18"

rr",""i",,=:':::~_ . %0' pilot hole
1/;"fO~I 'h'deep

glued in
counlerbore .-.;'........ . .

\\~~!··~:j1-········
1_ "

Before cutting the finished piece, use your
test piece to set the rip fence. Raise the
blade to the kerl's height and set the fence
to cut the face cheek on the left side of the
blade. Make the cut, flip the workpiece
around, cut the other face cheek, and test
the result in a completed mortise.

0/.' groove
%' deep

,"

U
l'---,e'

0/. mini-track
18" long

Mitered end

Set the rip fence to establish the length of
the tenon and adjust the miter-gauge auxil­
iary fence so that it nearly touches the rip
fence. Set the blade height to establish the
tenon thickness. Butt the workpiece against
the rip fence and make four passes around
the workpiece. Cut a test piece as well.

Pro: Smooth results at liule cost.

Con: Saw blade's working height
limits tenon length;jig lakes up storage
space in your workshop. _

If you're not prepared to pay $100
or more for a high-quality dado set,
cut tenons with the workpiece held
vertically on the tablesaw. You
need a dependable jig for this oper­
ation; the drawing at right shows
you how to build one at minimal
expense. We designed it to clamp
the workpiece in place and ride
flush against the rip fence.

Now, mount a combination blade
in your tablesaw and add un auxil­
iary fence to your miter gauge. Also
install a zero-clearance throat plate
to keep the thin waste pieces from
being caught and kicked back. Now
proceed as shown below.

•
Pro: A fine-tuning knob makes this jig
easier to adjust than our shop-made
version shown abOI'e.

Con: Not designed to cut edge cheeks.
Most jigs cost about $100.

Would you rather buy a jig than make your
own? In issue 152, we tested three similar­
ly priced models and liked them all. A
tenoning jig, such as the Delta version
shown at righi, offers great convenience
and accuracy and should last a lifetime.

Cutting a tenon with a
commercial jig is similar
to the process used with
our shop-made jig. Cut a
kerl around the rail, use
a zero-clearance throat
plate, and cut on the
side away from the jig
body. Cut the edge
cheeks with a bandsaw,
as shown in Tenon
Method 3, opposite
page, top, or with a
crosscut handsaw.
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Pro: It·s easier 10 handle pieces over 4'
long on a bandsaw than on a Iablesaw.

Con: A dull or poorly tensioned blade
results in an uneven face cheek.

None of the tenoning methods discussed so
far solve the handling problem you face
when cutting oversize workpieces. Rather
than hold big pieces vertically on your
tablesaw, cut their tenons on your bandsaw,
supporting the weight of the rail with a
table-height support.

Set up for this technique by installing a
blade designed for resawing; a Vl"-wide
blade with three teeth per inch is a good
choice. Make test cuts in scrap to detennine
whether you need to compensate for blade
drift by setting your fence at an angle. A
handsaw works jusl fine for short work­
pieces, too, and surpasses many dado sets in
producing smooth tenon cheeks.

Fine-tune
tenons for
a good fit
Despite your most careful efforts,
sometimes you'll need to make a
tenon thinner or thicker to achieve a
good fit. Don't count on glue alone to
fill gaps-that approach will only
weaken the joint.

For a tenon that's slightly oversize,
use a sanding block to remove a
modest amount of material as shown
in the "Sanding" photo. Sandpaper
wrapped around a block is likely to
ruin the straight line of the shoulder,
so use self-adhesive sandpaper on the
bottom only. Or. if you prefer, use a
rabbeting plane and a light touch. as
shown in the "Planing" photo.

Fix a tenon that's too thin by gluing
on oversize filler pieces as shown in
the "Shimming" photo. Saw, plane,
or sand the tenon to final thickness
after the glue dries.

Finally, use a sanding block to
fonn a chamfer around the end of
each completed tenon, as shown in
the "Chamfering" photo. This simple
step helps yOll get the tcnon started
into its mortise with no fuss 31 assem­
bly time even if the glue has begun to
swell the wood fibers.•

Written by Jim Pollock with Kevin Boyle

~'JaziII•." ......

Cut a kerf around the WOItq)iece as in Step
" opposite page. Now, clamp a straight
fence to the left side of your table to cut the
face cheek on the right-hand side of the
blade. Flip it edge fOf' edge and cut again.

Use l50-grit sandpaper and a sanding block
to slightly reduce the thickness 01 a tenon.
Place self-adhesive paper on a block or
stick regular sandpaper In place with spray
adhesive or double-laced tape.

When a tenon proves to be too thin, glue a
wood shim on each face Cheek to keep the
tenon centered. Make the shims thick
enough to allow ramilling of the tenon.

Unclamp and reset the bandsaw fence to
cut the edge cheeks, as shown. AgaIn, set
up the operation so the waste piece falls
away from the blade Instead of being
trapped against the fence.

A sharp rabbeting plane removes material
more quickly than sandpaper. Here you see
a low-angle plane (Lie-Nielsen model 601J.lR),
designed to cut efficiently across grain and
leave a smooth surface.

Grab your sanding block again to shape a'A.- chamfer around the tenon end. A cham·
fered tenon slides more easily into place as
you put the ;Oint together.
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L ooking for a weekend
project that will yield
years of outdoor ser­

vice'? Here it is. This contoured,
eye-catching bench derives
its durability from rock-solid
mortise-nnd-tenon joinery and
decay-resistant cedar. II has just
eight different parts, and we've
included full-size curved seal
rail and support patterns for
your convenience.

Better yet, you can build the
bench from knotty-grade cedar
posts and deck boards, yet
achieve the knot·free appear­
ance of clear-grade cedar at a
fraction of the COSL To learn
bow. see the Builder's Note from
our penny-pinching Design
Editor. Jeff Menz, at n'8ht.
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A low-budget way to get clear cedar
If you've tried to buy clearilrade cedar recently, you've
discovered thaI it's a pricey, special-order item. To build
this garden bench with premium stock, you would spend
about $245, enough for most of us to say uncle. But, lor
about one-third of this cost, you can gellhe same unblem­
ished look that I did using readily available knotty-grade
cedar (found at home centers) and working around the
knols when laying out the parts, as shown right. 01 course,
you'U need 10 spend a little time finding the clearest boards
(it look me about 15 minutes), and you may need to buy
an extra board or two for insurance, as I did. But the 58V-

;ngs a,. ~gnfficanl. 111#JtMy materials cost about
$85, including the
extra boards.

Design Editor

Look over you' stock to Md the clearest
areas. Then, lay out the parts with chalk,
as I'm doing here on a 4x4 pos1 for the
benohlegolA).

WOOD ma!Jul.. Jll.nelJllly 2004



~ x 2111" mortise,
Wdeep

~)( 2Y.t' mortises,
7~" deep

®

---l-'---jb> WI' round,ollers
on all edges

and ends

2,..

li¥l."...

patterns on the WOOD Patterns. insert.
Set two of the copies aside for a seat
support. Then, cut out and spray-adhere
the remaining copies to a seat rail,
aligning the applicable patterns' ends
with the tenons' shoulders. (You'll need
to flip one of the patterns over to com­
plete the contour.) Now, bandsaw and
sand to the pattern line. Using the rail as
a template, mark the contour on the other
seat rail, and cut and sand it to shape.
Remove the patterns.

5Lower your dado blade to V. M
• Then,

making two passes, cut a 1Mdado
centered on the inside face of the bottom

""

DLEG
(Left rear shown)

thickness and width for forming test
tenons. (Our deck boards measured IVi,"
thick. We planed them to I" thick by
removing equal amounts of material
from both faces.)

2To form the tenons on the rails'
ends, where dimensioned on

Drawing 2a, fit your tablesaw with a ¥.M
dado blade, and raise the blade to Vi,".
Next, attach an auxiliary fence to the
saw's rip fence and an auxiliary exten­
sion to the miter gauge as a backer to
prevent tear-out. Position the fence so it
just touches the dado blade. Now, fonn
a .}i" tenon ¥.M long on the end of
your test piece, as shown in
Photo A. Test the tenon's fit
in the leg (A) mortises. If
necessary, adjust your setup,
and retest. When you're satis­
fied with the fit, cut the
tenons on the ends of the rails
(B, C, Dj.

3Raise your dado blade to
~M. Then, crosscut both

edges on your test piece to trim
the tenon's width to 2~M. Oteck
its fit in the leg mortises. Adjust
the blade height, if necessary, to
achieve a good fit. Now, trim
the tenons on the rails.

4Make four copies of the
combined seat rail (B) and

seat support (F) full-size half

Keeping the end of your test piece tight against the auxiliary fence, crosscut both
faces to form a ~. tenon Vo" long.

Slart with the legs

1From a 4x4 cedar post 8' long, cut
four clear 18"-long workpieces for

the legs (A). Using your jointer, square
two adjacent faces on each piece. Then,
cut a 2W'-square leg from each piece.

2Mark the two best faces on each leg
for the outside. Then, layout the

~X2~" mortises on the legs' inside
faces, where dimensioned on Drawing 1,
making sure you have mirrored pairs of
legs. Using a ~M Forstner bit in your
drill press and a fence to keep the holes
aligned, drill the 7h"-deep mortises.
(The mortises are W' deeper than the
mating tenons' length to prevent glue
squeeze-out and ensure tight-fitting
joints.) Now, square their sides and ends
with a chisel.

3Rout ~M round-overs along all of
the legs' edges and ends. Then, sand the

legs smooth using 180-grit sandpaper.

FOf the lumber and other items needed
to build this project, see page n.

Next up: the frame parts

1From 5/4 cedar deck boards planed
to I" thick, cut the scat rails (B), bot­

tom side rails (C), and front/back rails
(0) to the sizes listed in the Materials
List. Cut an extra piece with the same
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•
Using scrap v." hardboard strips to protect the
legs (A) from marks, clamp together the legs, seat
rail (B), and bottom side rail (C).

Drawing 2 for Ihe required orienta­
tion of the pans. Then, referring 10
the manufacturer's instructions,
apply a thin layer of polyurethane
glue in the mortises of two legs, and
assemble the legs, a seat rail, and a
bottom side rail. Clamp the assem­
bly together, as shown in Photo B.
(We applied glue only in the mortis­
es to prevent squeeze-ouL) Repeat to
assemble the other two legs, seat
rail, and bottom side rail.

2Glue and clamp the scat supports
(F) between the frontlback rails

(D), and check for square. Then,
drill countersunk screw holes
through the rails, centered in their
dadoes, and into the supports, where
shown. Drive the screws. (We
bought the stainless steCl flathead
screws for our project from
McFeely's. Call 800/443-7937 or
go to www.McFeelys.com.) Keep
the assembly on a flat surface while
the glue dries.

3Glue and loosely clamp Ihe end
assemblies (AlBIC) to the seat

side rails (C), where shown on Drawing 2.
Now, cut two I" dadoes 1.4" deep on the
inside face of the front/back rails (D),
where dimensioned.

6Mark the center of the arches 011 the bot­
tom side rails (C) and front/back rails

(D), where dimensioned. Then, bend a fairing
stick to these points, and draw the arches.
(For a free fairing Slick plan, go to
woodmagazine.com/fairing.) Bandsaw and
sand the arches to shape.

7Round over the edges of the rails (B, C,
D), where shown. Sand the parts smooth.

8eul the stretcher (E) and seat supports
(F) to the sizes listed. Then, retrieve the

two copies of the seat support half pattern,
and spray-adhere them to a seat support,
aligning them with the support's ends.
Bandsaw and sand them to shape. Now,
using this part as a template, mark the con­
tour on the other seal support, and cut and
sand it. Remove the patlems, and sand the
supports and stretcher smooth.

Assemble the bench frame

I To assemble the legs (A), seat rails (B),
and bottom side rails (C), first refer to

r
F.H·C1'.'W

¥.!:!" shank hole,
countersunk

!'lITENON DETAIL

20/.'

'~jW """""r ) ....., .....

3'h0~13'!'~ ,.,(

stainless steel
F.H. screw

!47'h'G.

1."

®

---......" - »-",._ .. ~

~ ~ --.,

147~'

--

l' dado V.. deep,
center d

#8 x 2'h' stainless sleel
F.H. screw'i'e ~__--......

A

'k' round-overs
on all edges

and ends

II EXPLODED VIEW
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Cutting Diagranl

@ )"(9 I"@"z A I
? )

H

3~ x 3\ol1 x 96" Cedar (4x4) "Plane Of resaw to the thicknesses listed in Itle Materials Ust.

w.. x 5\ol1 x 96" Cedar (5I4x6)

~"@{.... _. ]"@), •.• mm LJ
1V.. x5'h x96' Cedar (514x6)

f?;;"~~:r::~~!~~3:0
1v.. x 5'h x 96' Cedar (514)(6)

H

1VI' X5'h x 96' Cedar (514)(6)

With the seat support assembly (OIF) on
1'h~·tall spacers, glue and clamp the end
assemblies (AlBIC) to the fronVback rails (0).

support assembly (DIF), as shown in
Photo C. You can avoid using eXira-long
clamps by clamping from the seat rails (8)
10 lhe seal suppons (F). as shown. 'Then,
glue the streicher (E) in place between
me bouom side rails (C), and lighten the
clamps. Drill countersunk screw holes
lhrough the bouom side rails, centered over
their dadoes, and into the streicher. Now,
drive the screws.

Add the slats and fmish

1Plane 5/4 cedar deck boards 10 .y.."
thick. Cut the frontlback scat slats (G)

and center seat slats (H) to size. Round over
the slats' edges and ends, where shown on
Drawing 2. Sand the slats smooth.

woodft\.alJu!"e.com

Using V4"-thick spacers and hardboard scraps
to position the fronVback seat slats (G) on the
frame, drill the holes, and drive the screws.

2Before mounting the slats, apply a
coat of waterproof penetrating oil

wood sealer to the bench frame and
slats. (We used Bebr Premium Clear
Weatherproofing WoOO Sealer & Finish,
available at Home Depot.) To give the bot­
toms of the legs (A) extra protection, soak
them in sealer in a disposable pie pan.

3When the sealer dries, position the
frontlback seat slats (0) on the bench

frame with their ends v.. .. from the legs
(A) and their inside edge flush with the
legs' inside face, as shown in Photo D.
Then, drill countersunk screw holes
through the slats and into the frontlback
rails (D), where shown on Drawing 2. and
drive the screws.

Materials List
FINISHED SIZE

Part T W L Mati. QIy.

A legs 214' 2V',' 18' C 4

a seal raE l' 3~' 1311'0' C 2

Cbollomside/lls l' 3W 1311'0' C 2
Olronllbac:kllils l' 3~' 45' C 2

E strelchel' 1'~' 4511',' C 1

F seaI~ l' ~' 13~' C 2

G_
seat slats t,' 2' 43' C 2

H center seat slats .yo' 2' 41W C 5
Materials key: c-d1oi::e IX cedar,lecMood, or cypr!lS$.

Supplies: Spray ld1esMl, polyurethane cjJe, t8x2W
SlainIess sleellIaIhead screws (12), t8xl~' ~sieeI
ftalhead screws (28).

Blades and bits: Dac»bIado set, 'Ii' rtIlRkrter
router bit,~' FOlStner bit.

4Position the center seal slats (H) on the
bench frame, inserting 14"-thiek spac­

ers (not hardboard) between them and thc
frontlback scat slats (G). Center the scat
slalS so they overhang the seat rails (B)~"
at each end. Make any adjustments needed
for unifonn spacing. Then, drill countcr·
sunk screw holes through the seat slats and
inio the seat rails and seat supports (F),
where shown, and drive the screws. Now,
move the bench 10 your garden, kick back,
and lake some lime to smell the roses.•

Written by Owwl 0u¥IIlI
~ design: Jeff M..-tz.
!b;trations: RoJunw LeMoine

fllld more
great outdoor

projects at

woodmagazine.comloutdoor
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Are you ready for
a benchtop mortiser?
1lle article on page 68 shows lhree options
for making mortises, and your need for
speed may molivate you 10 buy a dedicated
machine. Benchlop mortisers (sometimes
called "hollow-chisel mortisers") cut mor·
tises fasler-and c1eancr-than drilling a
row of holes and cleaning up the mortise
with a chisel. Drill-press attachments work
fine for occasional use or for mortises
smaller than W', but most drill presses
aren't designed to provide the pressure and
leverage required to plunge a larger bit and
chisel into hardwoods.

Be aware, though, that benchtop mortisers
(and drill-press attachments) fall short
when it comes to boring through-mortises.
Despite our best efforts to control lear-out
as lhe chiseJJbit exits the wood, we've
found the resulls unacceptably rough.
Onen, lhough, that tear-out will be hidden
by the shoulders of the mating tenon.

How a mortiser drills
square holes
Yes, you can drill a square hole
with a round bit. Here's how: An
auger-type drill bit spins inside a
hollow four-sided chisel secured to
the mortiser. The bit itself locks
into a drill chuck inside the head
of the machine. When you pull
down on the mortiser's feed lever,
the bit and chisel plunge simulta­
neously into your workpiece.

like all drill bits, the auger bit
bores a hole and ejects the chips.
Meanwhile, the four sharp edges
01 the chisel pare the wood
around the bored hole into a
square shape. The auger bit
removes this waste, as well,
through a chip ejection slol in the
chiseL To learn more about
biVchisel sets and how to get the
most out of them, see "5 Ihings
you need to know about hollow
mortise chisels· on page 100.

Hollow chisel
with auger bit
housed within

1,725 3,450
RPM RPM

1,725 3,450
RPM RPM

The steel in these btts WIn bell,n to lose It$llafdness
..men d feaches a tempelJlure 01 about SOO"f

machines. These three mortisers also have a
horizontal "L" grip (shown on the next
page), making them easier to operate
through their full range of motion.

We also prefer multi-position handles
Ihat you reposition to gain a more comfort-

PIne Ook Maple

".- ,.." 27'" 27S" 27S" 2SS"

- 300- - 300- - 300-

_ 250 _ ... ".
- "" - 300 ""
- "" ... ...

'" ,.. '"
,.. ,.. ,..
" .. ", , ,

1,725 3,450
RPM RPM

'"3''"

2PlulIgi"g actio". Here's where the
bcnchtop mortisers have it all over drill­

press-mounted attachments. A long handle
means more leverage, and Shop Fox's 22"
handle is lhe longest in the test, followed by
the 21" handles on lhe Generallntemational

,

0 ••

-

5 key buYll.'g
consIderations

1Motorspeed. All of the machines in our
test displayed ample power to cut mor­

tises, but some do the job faster than olhers.
The reason: Five units spin the bit at speeds
of about 1,720 rpm, while the Bridgewood
HM-II and Shop Fox WI671 run about
twice as fast, wilh speeds .. • _

of 3.4()() ond 3,450 'Pm, 3,450 RPM MoroRS WORK FASTER,
Some woodwo,ke" d;s- BUT NOT NECESSARILY HOTTERTHAN 1,nS RPM MoroRS
dain high-speed machines, SPEED TEMPERATURE
arguing lhat lhe auger bit ltngltl 01 *0 lIricle, lW_dtepll'lOl1iSeboredin3Qsecond$ 8~temjlefituruftefllonnOa*·wIde.1W_dtep4·_IoogmortJSe

overheats easier, causing it (average of thiN tests) (Mfage of thlee tests)

to lose its temper and not
hold a sharp edge. In our
shop tests, though, we
measured little difference
in auger-bit temperatures
between high-speed and
low-speed machines after
boring a 4"-long mortise,
as shown at righl.

We did find a significant
difference, however, in the
amount of time it took to
make that same mortise
with each of lhe machines.
In hardwoods, the high­
speed mortisers did the job
in about half the time of
fhe slow-speed machines.
We noticed, too, that the
slow machines were more
prone to stalling in hard­
woods, often caused by an
emlnl wood chip getting
trapped between the bit
and chisel.
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With the chisel touching the workpiece, the handle of the Bridgewood mortiser (left) can be placed in any of four positions (every 45Q
) to suit

your comfort or to give you the best leverage. rNe prefer the straight-up position for starting.) With the two-position handle of the General
International (right), your startlng·posltlon choices are limited to reaching behind the machine or making only e shallow cut.

able or advantageous starting point, regard­
less of the thickness of your workpiece,
length of chisel, or depth of mortise. The
photos abollf! demonSlnlte the importance
of these handles.

All of the tested mortiser.; employ a reli·
able depth stop 10 ensure consistent cutling
depth, but only three (the Fisch and both
General International models) also have a
top stop to limit upward travel of the head.
TIlat feature saves you both lime and energy
because the moniser head doesn't have to
return 10 its full height after each cut.

Incidentally. don't get too hung up on
buying the longest stroke (plunge depth) in
the test. Most hollow mortise chisels can

GOOD: Bridgewood's stock hold-down
requires a hex wrench to secure It. And its
1o/t".hlgh fence provides average support.

80

cut only 4-5" deep, so any stroke capacity
more than that is overkill.

3Fences a,ul hoJd-downs. A moniser's
fence fixes the distance between the

mortise and the edge of the workpiece, and
all proved reliable and square to the lable­
top. Fence locks on the two machines that
have microadjusters (Fisch and Shop Fox)
were difficult to access, while Delta's rack­
and-pinion mechanism offers fsst, but not
fine. fence adjustments.

1lle taller the fence, the better it supports
when you're monising the edge of a wide
workpiece. (Because a mortise is usually
made in the edge of a workpiece, we'll use
the term width to describe the veltical

BETIEA; Delta's fence stands nearly 3" tall
for extra support, yet the stock hold-down
works with material as narrow as 1".

dimension.) However, in most cases, the
fence heighl also dictates the minimum
width of workpiece you can monise. Only
the recessed fences on the Delta (shown
bt!low centu) and General International
mortisers allow the hold-down to go lower
than the top of the fence.

Workpiece hold-downs on nearly all of
the monisers we tested are made of cast
iron, a sometimes rough surface that can
mar your workpiece. (Setling the hold·
down two thicknesses of paper higher than
your workpiece virtually eliminates the
marring and still allows you to slide the
workpiece as you lengthen the monise.)
The General International machines stlmd

-G....._
BEST: We liked Genem! International's holding
system because of its column-mounted hold·down,
large locking knob, and handwheel stock clamp.
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Generallntemational's handy ratcheting lock
secures the chisel. The rest of the mol1isers
require a wrench or screwdriver.

Jet's long chuck key and wide-open access to the drill chuck (left) make it easy to secure bits.
By contrast, Bridgewood's chuck (right) can only be operated from the right or front 01 the
machine, and the handle 01 the chuck key hits the cover knob.

out here for a couple reasons. First, the long
"fingers" on the hold-<lown keep wide
workpieces from twisting as you pull the
chisel out of them. Second. the holddown
locks with a large handwheel rather than a
ratcheling knob or hexhead screw.

4Changing chisels and bils. The
General Intemational mortiseJS make

this task as tool-free as possible (see photo
abo~'e). requiring only a chuck key 10 inSla1l

the bit. Delta's hexhead wrench is on one
end of the chuck key, making that the only
tool needed for bit and chisel changes. Jet's
chuck key (shown above) is the longest,
reaching easily inside the mOl1iser's head to
tighten and loosen the chuck; Bridgewood's
(top right photo) is the shortest, and a real
knuckle-banger.

5Workpiece cOpllciJies. 'The true capaci~

ties of these machines are tough to nail

down, because hollow-mortise chisel
lengths vary from size to size and brand to
brand. The "Maximum Distance From
Bushing to Table" column in the chart at the
eM of 'his anicle gives a comparative
indication of each mortiser's [flIe capacity.
To learn a machine's capacity for a particu­
lar chisel, subtract the length of the mortise
chisel (our -Mi- chisel, for example, was 41/.1­
long) from the dimension listed in the chart.

The highs, lOWS, and more of seven mortisers
Bridgewood HM-ll, $190
800/235-2100, wllkemach.com

Delta 14-651, $230
8001438-2486. deltamllchlnery com

High points
• The high-speed motor cuts mortises faster

than Itle slOw-speed motors found on most
other models.

• Four possible handle positions for each mortise
allow the user to chOOSe the most comfortable
or advantageous one.

Low points
• Short handle means more musde is required to

cut ~- or wider mortiSes.
• Short chuck key makes bit changing difficult,

and access is Hmited lor left-handed users.
• No chisels induded in purchase price.
• The ooly It'IOl1isef' that requires ahexllead

wrench to setlhe ctJIIing-depth stop.
• No onboard storage for adjustment tools.

More points
• Agood performer, but slrictly barebooes

compared 10 the other machines.

woodmagulne.com

High points
• Hexhead wrench on chuck key makes for one­

tool bit/chisel changes.
• The unique rack-and-plnion fence mechanism

makes lor silky-smooth adjustments to the
fence loCation.

• Large cast-Iron tablelbase provides a broad,
stable woOl. surface, enabling you to mortise
into the lace of wide wor1<pieces.

• Cutout in fence allows the hoId-down to wortc.
with pieces as narrow as 1-.

• Head rotates to mortise off the table.
• Onboard storage for aD adjustmenllools.
• FolK ctIseIs incfuded in purchase pOre.

Low points
• Straight handle fA! is oot as ergonomic as

horizontal !Jip found 00 some machines.

More points
• Included riser block and extra-long hold-down

post add lo/." 01 workpiece capacity when you
need it, but defeats the rack-and-plnlon fellCe
adjuster when installed.
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Fisch BTM99-44252, $240
724/663-9{l72, lisch-woodworking com

General International 75-050 MI, $300
5141326·1161 generlll ell

High points
• Top stop on depth stop limits

upward travel of !he head, saYing
you both time and energy.

• Onboard storage for all adjustment
tools.

Low pol...
• Straigllt handle grip is not as

ergonomic as horizontal gr1J on
some other machines.

• Strong head-retum spring WOf1(s
against you, especially when cutting
deep Of wide mortises.

More points
• Microadjustable fence makes it easy

to line-tune a mortise location, but
the locking knob Is aw\l.ward 10 use.

High pol'"
• The best workhoIding system in !he test, with a

substantial hold-down and a screw clamp.
• Cutouts In fence allow hoId-down 10 stlClKe

WOI1q)Ieces narrower than !he fence is tan.
The lence also lealins a scale shovMg its
distance from the center of the mortise.

• Besides a depth-of-rot stop and a top stop to
fimlt upward head travel, this machine also has
a mortise-length stop.

• long handle fOf better leverage and horizontal
grip tor operator comlort.

• four chisels Included In purchase price.
Low points
• Two-position handle limits your choice 01

starting points to optimize leverage.
• Onboard storage for chuck key, but not for

adjustment tools.
• Instruction manual Is vague, assuming too

much knowledge on the part of the user.

More points
.11 you don't need 10 make angled mortises, or

___wOO<: 011 !he table, this is !he best in the booch.

11 x 14

5. ,. • ........
~ Good

,. W~ lhe range of 1he • Fair
user'll reach. [Q] -

Cllst Iron
~ftberboard

FIxed colurm
CoUm rolIIl81
Column IilIa aM rotates

'I, 13'fzx6 7'kx 12". '. C, 12'f. x 8'1. 13'kx l6'f.

,'. '. MDF 13'ftx6 73f. x 10"., 'I, C, 7'kx 5 7xll'h

6'1. 'I, C, '" B3/-x 14

45/1 'n MDF 12". x 7 lh 75/1 x 12'12

431. Sf. MDF 16 x 6

0

i ~
BRIDGEWOOD HM-11 'I. "'" 1~/1 'I,
DELTA 14-651 'I. 1,725 'I, 33f.

FISCH BTM99-44252 '" 1,725 11f2 'I. >'1.

GENERAL 75-0501.11 'I. 1,720 , 'I. 3
INTERNATIONAL 75·050T '. 1,720 Pfl 'I. 3

JET JBM·5 'I. 1,720 ", 'I, 3'11

SHOP FOX W1671 2'fl '. ,
NOTES: 1. • (el)

(MDF)

,. (F)
2. Maximum plunging cistaneto of lhe dliseL (R)

(TR)

These machines mortise to the max
Although we prefer fasl-cuuing high­
speed mol1isers, we found the rugged
construction and user-friendliness oCtile
General International 75-050 T impos­
sible to resist. so ii'S our Top Tool.
True. it's the most expensive machine
in the lest, and it lacks a multi-position
handle. But the solid hold-down, fence

scale. front-mounted clamp. length Slop.
and tilling head are features normally found
only on industrial-grade mortisers thai cost
twice as much. And, aside from chucking
lhe auger bit, every routine adjustment on
this machine is performed without the use
of a single tool. Don'l need the tilting. rotat­
ing head? The Generallntemational 75-050

M I is nearly the same machine, except for
those functions, for $40 less.

Our choice for Top Value was tougher.
with a virtual tie between the Delta 14-651
and the Shop Fox W1671. We like Shop
Fox's powerful high-speed motor. with
which we bored cleanly-and quickly­
inlo oak and maple without stalling. Figure
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General International 75-050 T, $340
514/326-1161. general ca

Jet JBM-S, $200
8001274-6848 wmhloolgroup com

High points
• This machine has all the great leattns

foood 00 the 75.{l5(J M1: excellent stod<.
hold-downs and fence; depth, top, and
length stops; and a long haOOle with
horizontal grip.

• The head Of this mOrtiser tilts to make
angled mortises, soch as those in chair legs
and back splats. II also rotates (without
usIng tools) for off-the-table mortising.

• Large cast-Iron base provides a broad,
stable worK surface.

• Four chisels included In pUrchase price.

low points
• same low points as Generallntemational

75-050 M1.

Min points
• This mortiser can do it all, and do it weU, so

it's our choice for Top Tool.

High points
• No IooIs needed to sease fen::e and hlid-dOwn.
• Long chuck key makes lightening and loosen·

ilg the drin chuck easy.
• 3--1ong fingers on hoId-down are about 1"

longer than most to better stabilize thick
WOfkpieees.

Low points
• Short handle means more muscle Is required to

cut W' Of wider mortises.
• Straight handle grip Is not as ergonomic as the

horizontal grip found 011 some machines.
• Onboard storage fO( chock key, but not fO(

adjustmentlools.

Min points
• Head rotates to mortise off the table, butlhe

machine must be unbolled from the bench to
do OJ.

• Optional riser biclcK ($20) boosts workplece
capacity by 2-.

High points
• The high-speed motor cuts mortises faster

than the slow-speed motors foood 00 most
other models.

• Long hanlIe for better leverage, and horizontal
grip for operator comfort

• Big-eapacity machine: Bores to the center of an
8- workpiece, and the head and hold-down can
be QUickly reconfigured to mortise pieces about
that wide (both best in lite test).

• Large cast-iron base provides a stable wor1o:.
surface.

Low points
• Only one chisel InCluded in purchase price.

More points
• Mlcroadjuslable fence makes it easy to fine­

tune a mortise IocatiOll, but lite locking knob Is
awkwal'd to use.

• Head rotates to mortise off the table, but the
machine must be unbolted from the bench to
do OJ.

Shop FoxW1671, $230
800/840-8420, shoplox biZ

10. Prices curren! at time 01
IIl'liciM produdion and
do nol inc:kIde~--_.

'12 6.H,T
"', 3ft, '/2 6. SX, T R

Bushing lot 31,- chlIeI_.---.....,., .""
SpWde extension
Tool,,-

8. (6)
(H)
(R)
(5)

(SX)
(T]

on adding another $40 or so to the price to
get a full set of chisels, though. Delta
includes al1 the chisels you're likely to
need, comes nicely appointed with a rack·
and-pinion fence and riser block, and all
routine adjustments are made with the
chuck key. If you don't mind ils slower
speed, this moniser is a great value.•

Written by Dave Campbell with .Jeff Hall

Share your opinion
of these mortisers in
our Interactive Tool

Review at
woodmagazlne,comlmorllsers
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Teknatool of New Zealand started the woodtuming chuck revolution in 1988. Shown above is the business end of its Nova Titan chuck.

When first introduced, four­
jaw chucks were viewed by
many as a luxury just for
professional turners. But
they offer so many advan­
tages that anyone from
novice level on up would
benefit from owning one.
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W ith prices ranging from aboul
$35 up to $280, you're probably
asking yourself why you should

buy a four-jaw chuck for your lathe. Here
are some of the best reasons:
• Chucks provide quick. accurate, and pos­
itive centering of bowl blanks and standard
turning squares.
• There's no need to glue a waste block 10
your lurning blank or give up bowl-blank
thickness to accommodate the screws need­
ed 10 fasten il 10 a faceplate.

• When using a chuck to tum a bowl from
green stock, you can rough it out, remove it
from the lathe, and then later remount it
with greater ease and convenience than
with faceplale mounting.
• Accessory chuck jaws are available to
hold work as small as a 14"-diameter tenon
on a miniature vessel and as large as the rim
of an IS"-diameter plalter.
• You can tum a bowl and finish it inside
and OUI with little or no trace of how it was
held on the lathe.

WOOD m..gulue ,"nelJuly 2004



HOW FAR YOU OPEN A CHUCK AFFECTS ITS GRIPPING POWER

Bowl with
dovetail recess

JAWS NEAR MAXIMUM OPENING
PROVIDE LESS GRIP

Contracting r--~Exo:.;,::panding into a
around a spigot recess

holding power and safest operation. As the
jaws approach their maximum open posi­
tion they make only point contact with the
workpiece, as shown above. Gripping only
at these points (eight in contracting mode,
or four in expanding mode) is less secure
and risks marring the wood. Manufacturers
offer accessory jaws to cover a wide range
of gripping diameters.

When turning. be careful of chuck jaws
adjusted near their mnximum diameter. The
farther open lhe jaws, the more they extend
beyond the chuck body, and if touched, the
more likely they are to cause injury.

Bowl with
dovetail recess

--.. Jaw motion ~ Workpiece point of contact

Dovetail
spigot

JAWS NEAR MINIMUM OPENING
PROVIDE MAXIMUM GRIP

Contracting Expanding into a
around a spigot t--_ recess

(Chuck viewed slralghl on looking toward Ihe headslodI)

How a chuck grips
Chuck jaws either contract around a turned
spigot (round tenon) or expand into a hol­
lowed-out recess. In contracting mode, the
jaws commonly supplied with chucks grip
spigots from IW to 3~ in diameter. These
same jaws expand into turned recesses from
r to 3V;t in diameter.

Because chuck jaws fonn a circle when
completely closed. they make continuous
contact when contracting around a spigot or
expanding into a recess that is just slightly
larger than the diameter of the circle, as
shown above. This provides the greatest

How a chuck works
A chuck consists of a body. jaw slides, and
jaws. as shown abo\'e. Internal spiral gear­
ing moves all four jaws simultaneously.
keeping them equidistant from the center of
the chuck body. 11te jaws operate with twin
levcrs or a single key. Lever action requires
either the simultaneous usc of both hands,
or lemporarily locking the lathe spindle to
adjust the chuck with one lever. Single-key
chucks offer the advantage of one-hand
operation without the necessity of locking
the lathe spindle. One-hand tightening or
loosening leaves the other hand free to con­
trol stock when mounting it or a finished
piece when removing it from the chuck.

The chuck jaws attach to the Jaw slides with
machine screws, allowing the use of a wide
variety of specialized accessory jaws.

]awdesign
11tere arc two basic jaw designs, dovetail
and serrated, as shown below. Most jaws
for Vicmarc and Axminster chucks are of
the dovetail design. The nanged SuperNova
jaws are a variation of lhis design. Serrated
jaws nrc most common on 0neway chucks.

Dovetail jaws usually leave minimal or no maoong on the finished ves­
sel, reducing the need to remount it to remove any marks.

Serrated jaws have great holding power, particularly when grip­
ping eod-grain stock, but leave marks that must be removed.
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Turning a bowl with a four-jaw chuck
the screw. Engage the lathe lail center for
additional suppon while turning the rough
shape of the bowl. Now tum the outside of
the bowl, shaping its bottom to be held by
the chuck jaws, as shown in the photo at
lefl. Screw-center mounting allows for easy
removal and remounting of the blank while
maintaining its centered position.

Shape the bottom
When shaping the outside of a bowl, form
its bottom to fit your chuck jaws so you can
reverse the blank, grip it with the chuck,
and form the inside. For contracting dove­
tail jaws, form a dovetail spigot as shown'
below left. Cut the inside comer where the
spigot meets the bowl body crisp and clean
to provide a positive gripping comer for the
chuck jaws. Leave a flat bearing surface for
the jaw ends. Because the jaws pull in on
the spigot as well as squeezing it, make the
spigot slightly shorter than the jaw depth, so
it does not bottom out. Sand and finish as
much of the outside of the bowl as possible.

The same jaws that contract onto a spigot
also will expand into a recess hollowed out
in the boltom of a bowl, as shown be/ow.
When planning the shape of your bowl,
leave extra thickness in its botlom to
accommodate this recess. Make it about
Jh-J;.... deep, cleanly cut, and with its edge
following the shape of the
jaws. Leave sufficient

Dovetail jaws eltpanding into a recess: When fonn­
ing a recess In the bottom of a bowl, match the angle of
the Inside tim of the recess to the angle of the jaws.

ping it with the jaws. Drill a hole equal in
diameter to the root of the screw and slight­
ly deeper than its length, centered on the top
face orthe blank. Then thread the blank onto

With its exterior shaped, this partially formed bowl was cut in half to show how the screw
center secures it to the chuck.

Start on the outside
For mounting side-grain bowl blanks, many
chucks comc with a screw center. To use
this center, install it in the chuck by grip-

Dovetail jaws contracting around a spigot: When fonning a
spigot at the bottom of a bowl, match the angle of the outside
edge of the spigot to the angle of the jaws.
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Although each manufacturer has a different name for this chuck accessory, adjustable bowl Jaws all
work the same. Resilient grippers hold the bowl rim to the chuck jaws. Sets cost from $50 to $140.

wood around the recess to sup­
pon the outward force exerted by
the expanding jaws. Gripping the
bowl in this manner allows you
to completely fonn the outside,
including its bottom. With the
outside of the bowl fonned, sand
it and apply a finish.

Generally speaking, contract­
ing onto a spigot provides
the greatest holding power.
However, for turnings of large
diameter but shallow depth, such
as a large platter, expanding into
a recess gives better results.
Regardless of how the chuck
holds the workpiece, be sure to
periodically check its tightness.

Now form the inside
With the outside of the bowl
complete, remove it from the
screw center, and remove the
screw center from the chuck. To
hollow the inside of the bowl, remount it as
shown, opposite page, bottom. When turn­
ing the inside, take care not to catch the
tool. Chucks do not hold turning stock as
securely as a standard faceplate where sev­
eral screws secure the blank. A bad catch
can dislodge the bowl from the chuck. Once
the final inside shape and wall thickness of
the bowl have been achieved, sand it and
apply the finish. For a bowl gripped in a
recess, simply remove it from the chuck.

Back to the bottom
For a bowl gripped by a spigot, reverse­
chuck it, gripping the rim with a shop-made
jam chuck or accessory adjustable bowl
jaws, as shown above. Then tum away the
spigot, and fonn a slight recess in the bot­
tom of the bowL Whether using a jam
chuck or a four-jaw chuck fitted with bowl
jaws, support the workpiece with the tail
center for as long as possible. Finish-sand
the turned area, and apply a finish.•

Sources
Woodtumlng chucks.
Packard Woodworl<s, Call 800/683-8876, Of go 10
packardwoodworl<s.com.
Grizzly Industrial. Call 8001'523-4777, or go to grizzly,com.

Penn Stale Industries. Gall etIJI377·7297, or go to
pennstateind.com.

Craft SUpplies, USA, Can 800'551-8876, Of go 10 wood­
IlImerscatalog.com.
Coming In Issue 159. see Wise Buys in this
upcomir.g issue for reviews of four chucks priced from
about S35 to $235.

A chucl< also grips square stocl<

Chucks also can grip
most common sizes of
turning squares.
Because square stock
cannot be held as
securely as round
stock, hold it with the
chuck and support it
with a tail center, as
shown at right. Then
turn a round spigot on
the tailstock end. Now
flip the square end for
end, and grip the spigot
in the chuck, once
again supporting it with
the tail center. When
you cut square stock
for mounting in a
chuck, make accuracy
a priority; out-of-square stock is difficult to grip securely. The slightly rounded
jaw corners of Oneway chucks offer the best design for gripping square stock.

woodmagazlne.com

Meet the authors
This article was
produced with the
help of Kip
Christensen and
Rex Burningham.
Kip teaches
furniture design
and prototyping Kip Christensen
at Brigham Young
University in
Provo, Utah. He
frequently demon­
strates turning
techniques at
national symposia
and workshops. Rex Burningham
Rex teaches
turning at Craft Supplies USA, also in
Provo. He exhibits his work in galleries
and craft shows, and has assisted such
legendary turners as Richard Raffin,
Rude Osolnik, Dale Nish, and Ray Key.

lIIustratioos: Roxanne LeMoine
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the
Here thel are,

WINNERS in our 2004
.-----rugge eady-----.

TOOL STORAGE
CONTEST

Readers roll out their most inventive solutions for controlling clutter.

W e teamed with Chevy Silverado Kemmet, managing editor; Kevin Boyle,
and DeWalt Tools to rustIc senior design editor; and Jan Svec,
up the best storage ideas in the projects editor) chose 13 winners: 1

nation during our 2004 "Rugged 'n' Ready grand prize, 2 runners-up, and ten judges'
Tool Storage Contest." After pouring choice awards. Some arc pretty, othcrsjusl
through the many deserving entries, the practical, but all offer creative solutions
judges (Bill Krier. editor-ill-chief; Marlen for workshop storage.

* G RAN 0 P R I Z E * $2,500 cash from Chevy Silverado

Tag-along tool tote
Kevin Hall of Tremonton, Utah, drew inspiration from a rolling carry-on suitcase to create
on-the-go storage for the tools and supplies he needs for household repairs and chores
outside the shop. Just like the airline version, his features sturdy wheels and a retractable
handle. The lid flips up and L·shape sides swing open wide to brace the tote and provide
access to the tools and accessories inside. Custom holders keep everything in
place while on the roll, and a removable tray holds screws and hardware.

We liked Kevin's idea so much that we'll bring you complete plans for our
version in the next issue.
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Open the tote wide for easy access
to tools and accessories ...

... latch the lid and doors
for secure transport ...

... and slide down the locking
handle for compact storage.

WOOD magadne June/July 2004

Update!
Tag-along tool tote: plans in issue 158, October 2004



* FIRST RUNNER·UP *
$1,500 cash from Chevy Silverado

nip-up platforms for benchtop tools
Aandy Kough's 12x16' shop in Deltona, Florida, quickly became
cramped when outfitted with a full complement of benchtop tools.
To save space, he made hinged platforms that hold the
machines upside down and out of the way under the bench.
When flipped up, a single leg mounted 10 a strap hinge supports
each plywood platform. Sometimes simple is besl, and that's why
Randy's low-cost solution caught our judges' attention.

.-"m).,,"--

We knew we couldn't narrow Ihe field to just Ihree
winners, so our judges awarded prizes to the 10 next
best. Each of these lucky woodworkers gels to find
storage space for about $500 wOl1h of DeWalt tools,

* SECOND RUNNER· UP *
$1,000 cash from Chovy Silverado

Four-door clamshell corner cabinet
Dick Carlson 01 Ridgefield, Washington, wanted 10 keep the. dust
off his shelves, so he added a door. Then his creativity kicked in,
and he designed four doors. Each holds lools on hooks, and
every door is narrower than the next. They're mounted to a slair­
step-shape block so each opens to a lull 90°, He categorized the
tools on the doors, making them easy 10 find. Over 250 tools now
reside in this cabinet that lakes almost no shop space at all.

DW735 thickness planer OR DW433KT belt sander + DW618B3 router kit

Bench-side tool chest
Jeff Bradford added loads of storage
space alongside the bench in his
Seabrook, Texas, shop. BUI he didn't
stop there. Using carving and intarsia,
he turned the chest into a thing of beauty.
Made mostly 01 mahogany (solid and
plywood), the chest sports a 1W maple
butcher-block top. Jeff even included a
tote box that he can use to carry tools
needed lor Jobs outside the shop.

woodmagazill.,c:om

Multi-task tool organizer
Bob Reid got tired of chasing tools and
accessories all over his Savage,
Minnesota, workshop, so he corralled
them in this cabinet. Drawers offer ample
storage while cubbies accommodate
portable power lools. Bob wheels the
organizer 10 any of his lools needing its
buill-in slock support roller.

No-spill screw box
Larry Miller 01 Olympia, Washington,
keeps his corded and cordless drills, bils,
and an ample supply of screws In one
portable box thai measures less than
1Ox, 3x17'. Made mostly from scrap
wood, the box houses Iwo Irays thai rise
on aluminum arms. The lop Iray nests on
the lower unit and features a hinged lid 10
prevent screw spills.

Continued I)n page 90
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* MORE JUDGES' CHOICE AWARDS *

"

J

•
I

Mobile tablesaw center
This heavy-duly saw station enables Daniel Rabinovitz of
Murrysville, Pennsylvania, to wheel his lablesaw and accessories

onlo his gravel driVeWaY~II!I'_""a- __~~;:::-:~I''''',.---..J where he does
mosl of his
woodworking. The
large pneumatic tires
make it easy 10 roll
while 15 storage draw­
ers and compartments
place needed tools
within reach. Daniel
even incorporated
dust collection and a
fold-away outfeed support
into the design.

Right-height work table
Russell Zimgible of Owatonna, Minnesota, buill his rolling ~do-it­

all tablen to provide storage, an assembly surface, and Dutfeed

support in one:c:o~m~p~a;CI:p:a~C:ka:g~.~.~~~=::==The lops supports
are marked
with various
heights for quick
outfeed setup at
various machines.
Slide-oullrays
store lools
behind hardboard
doors, and electri­
cal outlets pul
power close
at hand.

Race-ready tool transport
Machinist Frank Buddell of Lansing,
Illinois, created this
racy looking toolbox
for his son, Mike, to
store his own
machinists' tools
at work. It has 21
drawers on heavy­
duty slides, a bin
underneath, and a
butcher-block top.
Go-kart suspension
parts create the high­
performance wheelset.

Expandable workbench
Buddy Rosene of San Antonio combined a cast-off card file
cabinet, a couple of pieces of old benchtop, and dining-table
equalizer slides Into a heavy-duty bench chock-full of functional
storage. When he .........
needs
a bit
more work space,
Buddy simply adds
one or two more
leaves. The whole
works rides on a
mobile base.

Rolling tool tower
Marc Aronson of Chatsworth, California,
fit a shopful of small Items into a
2'-diameter, 54"-tall tower. Tools and
supplies mount on all four outer sides
while one side hinges open to reveal
slide-out trays. On these, Marc stores bits,
blades, tool cases, and more. The tower
features a lazy Susan that locks onto the
caster-equipped base.

Standing tool cabinet
John Boldt of San Antonio built this cabi­
net to house his hand tools plus some that
belonged to his father and grandfather.
He used ten different hardwoods to create
the cabinet and the custom-fitted holders
within. One surprise: This cabinet rolls on
heavy-duty casters.

Traditional tool chest
Paul Ganther of Stephenville, Texas,
designed and built this chest to hold a
treasure trove of hand tools Inherited from
his grandfathers. The chest resembles
ones that carpenters once used to house
their tools and showcase their craft. Paul's
features six removable boxes (known as
tills) that hold smaller Items, plus large­
tool storage below. There's even a
recessed compartment in the lid. All are
covered with veneers and inlays.•
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1·888 ·242·9243
24 hours alh •7 aweek I w. ac« tI1ltkS hOOlI
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Save up to $60 on the BELLOHOWELr Sunlight Lamp!

EnjUJ sunshine ew:t"j da, of the ,ear-indoors!

. ,

FOR RUDlNG, WORK,

AND HOBBIES ",":~::-:~=-_........,..-~!!!!iI!~:::~
COLORS LOOK MOR. VIVID AND TRU. TO LI'.

SHARP VISIBILITY 'OR DITAIU
BITTIR CONTRAST FOR RIADING

Hups RIDUCe IYISTRAIN

SO much like sunshine It feels like you're
on vacation!
The Bell & Howell Sunlight Lamp could be the most important advance in
lamps since the invention of the light bulb! It simulates outdoor sunlight,
which is balanced across the entire spectrum of color visible to the human eye.

Everything seems easier to see
This is the clearest, whitest, and brightest lamp we have found. Colors look
more vivid and true to life. Black and white contrast is improved, and details
can be easier to distinguish.

Helps reduce glare-related eyestrain
Soft and pure white light spreads evenly across your personal space. So you see
more comfortably for reading, working, and all close up tasks and hobbies. There is
virtually no glare, making this the perfect companion light for computer work.

Save $$$ on your electric bills!
The supplied high-tech 27-watt bulb gives as much tight as an ordinary 150-watt
bulb, but uses far less energy. The bulb can last up to 5000 hours· 5 times longer
than other bulbs-for years of normal use.

We've nicknamed our Sunlight Lamp the
"It's great to be alive lamp!"
Many people say that dreary, dark days make them feel "blue~ and that bright
sunny days have a cheerful and energizing effect. Now you can switch on the
sunlight indoors every day of the year!

CLIARER.!1'!l·~li
EASV ON THE EYES

A word about this unheard of price
This tamp features the state-of-the-art performance
you expect from the well-respected Bell & Howell
name. We have a special arrangement to offer it to
you at an unbelievably tow price. Orders will be filled
on a first come, first served basis.

~~..,,----J

Get your floor lamp home for just $17.49!
If you choose the 4-payment plan, we will ship you the floor lamp with your
first payment of $17.49 plus shipping and handling. After that we'll bill you
$17.49 once a month for three additional payments. 3 year warranty.

~-- Call tOll.'r::~o~:~I~oA:r~:::o=rT:o~IE: Howell nELl J HOWEL[
Sunlight Floor Lamp while suppll•• I••U .D ~ In_
Floor Lamp (611.S"hlgh): $69,95 plus S&H B II & H well Sunil hi La De t.3021
Table Lamp (26"hlgh): $49.95 plus S&H e 0 9 mp, P
For t.,t••t .ervlce ull toll.free P.O. Box 5555 Thousand Oaks, CA 91359

To order by mall please call toll free
1·888·242·9243 for details.



hrushon
aflawless
varnish
finish
M ost of us brush on oil-based

varnish or polyurethane to
beautify and protect our pro­

jects. (For the purposes of this article. we
refer to oil-based varnish and oil-based
polyurethane as varnish.) However, we also
know the frustration of seeing dust nibs,
brush marks, and runs in those finishes.
Rather than accept these flaws as part of
finishing with varnish, adopt the following
tips. TIley'li payoff with a finish that feels
smooth and looks tCITific-guarallteed!

1 Before you begin
In most circumstances, varnish dries slowly,
providing a wei, sticky gathering place for
dust. When the weather turns cold, dJying
time really stretches out, so wann your fin­
ishing area to 70 degrees F prior to finishing.

Reduce the amount of dust in thc air by
making your finishing area as clean as possi­
ble. Work in a room that's separate from your
workshop, if possible. Clean the floor with a
wet mop. place paper under your project, and
then clean the project with a shop vacuum
and a store-bought tack rag or a cloth moist­
ened with mineral spirits or naphtha. (Wear
appropriate gloves when handling solvents.
and ensure the space is well ventilated.)

2 As you brush
To keep your finishing material as clean as
possible. pour a small amount of varnish
from the can into a jar that's wide enough
for your brush. For the first coat, add an
equal amount of mineral spirits (paint thin­
ner). This mixture produces a thin coat that
dries harder than unthinned varnish, mak­
ing it easier to sand away the first-coat
roughness without clogging the sandpaper.

The second and third coats can be
slightly thinned or applied full strength.

92

...
Choose a high-quality brush with natural

bristles and flagged (split) ends. Flagging
increases the number of contact points.
resulting in a smoother application. The bris­
tle end of the brush should have a V shape
when viewed from the side.

Make sure you can see exactly what you're
doing. Place a light source nearby, at a low
angle to the surface, as shown at right.

Build your finish with two or three coats of
glossy varnish. For the final coat, apply a
varnish with the desired sheen, whether satin
or glossy. By following this procedure, you
avoid the cloudiness produced by several
layers of satin varnish.

...
However, when the temperature is 90
degrees or higher, fast drying becomes a
problem. As a result, air bubbles solidify
instead of popping, leaving bumps in the
finish. Use a mix of20 percent mineral spir­
its and 80 percent varnish for each coat to
slow the drying and let the bubbles pop.

Now, brush on the varnish as shown in the
sequence of photos opposite. top. After
each coat dries. sand lightly with 320-gril
sandpaper to remove nibs and level the

It's easy to miss a spot or overlook a flaw as
you brush on finish under typical workshop
lighting. Correct the situation by placing a
lamp or worklight to bounce light across the
project toward you. Reflecting light illumi­
nates glare from wet finish and highlights
runs, dust nibs, and other boo-boos.

surface. If you don't see significant flaws,
rub with ooסס steel wool to improve bond­
ing of the next coat. (Substitute a synthetic
pad if finishing with water-base.) Moisten a
a cloth with mineral spirits or naphtha and
wipe the surface to remove the residue.

Apply three or more coats to a tabletop or
any sulface that will get lots of hard use.
Other sulfaces need only two coats, and
intricately detailed areas look best with just
two coats of a 50150 mix.
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On a tabletop or othel'" nat horizontal
surface, brush varnish from one end to the
other in ovet1applng strips. Begin each strip
about 3- from one end, as shown above,
and brush to that end. Then return to the
starting point and brush to the opposite end.

Eliminate ridges and bubbles by tipping off.
First, press the bristles against the Jar edge,
or squeeze them with a paper towel to
remove most of the varnish. Then hold the
brush stralght up and draw the bristle tips
lightly over the wet surface with the grain.

If you can't reposition a verticaJ striace to lie
flat, use cmss-brushing to minmize rulS. Load
less varnish into the brush, start at the bottom
and work up, brushing horizontally tOWiW
each edge1n:lm the middle. Tip off with vertical
strokes from bottom to top.

3 After the flnish cures ...
For a professional-quality finish, take
another step aftcr applying thc final coat of
varnish. Allow the varnish to cure in nonnal
conditions for at least twO weeks, and then
rub it out as dcmonstrntcd in the sequence
of photos below.

Rubbing eliminates any remaining flaws.
creates an even sheen, and makes it possible
to adjust the sheen of either satin or glossy
varnish from flat [0 satin to somewhat
glossy-it's difficult to rub most varnish
finishes to a high gloss.

Do a thorough job of rubbing on tabletops
and other flat horizontal surfaces that are
highly visible and often touched. The OIher
areas of your project. such as legs, require
only careful sanding or modest rubbing
with 0000 steel wool. •

After the final coat cures, sand again as you
did between coats, using 320-grit stearated
sandpaper aJooe Of 320-grit weVdry sand­
paper plus mineral spirits as a lubricant.
Sand just enough to level the imperfections
and wipe off the residue with a cloth.

woodm.agm....com

After sanding, use 0000 steel wool to create
a soft satin sheen. Press a thick piece of
steel wool flat with your hand and rub finTlly
in long, straight strokes with the grain. Wipe
off the residue on the wor1tpiece with a cloth
dampened with mineral spirits or naphtha.

For a higher sheen, rub in a fine rubbing
compound. such as those found at an auto­
supply stOl'El. The lamb's wool applicator
shown here lets you use two hands and
appty even pressure. Pick one up at a home
center or hardware store.

93



•aIr

String up the chimes

1Hang the body assembly at a conve­
nient working height. Starting with the

longest chime and the topmost arm (B),
thread the end of the stainless-steel cable
(included with the chime kit) down through
the hole in the ann, through the chime, and
then back up through the ann. Adjust the
cable loop to position the top of the chime
IW' below the bottom of the body. Press a
#18x¥8" brass escutcheon pin into the hole,
wedging the cable in place. Stop when the
head protrudes about VI6", and twist the
cable around it twice. Press the pin in flush,
and trim the cable. Repeat with the other
eight chimes. hanging them in order of
decreasing length.

2Slide the windbauler grommet over the
cable attached to the wind cmcher,

where shown on Drawing 4, resting it on the
small ferrule already crimped in place. Add
the clapper. Then thread the cable through a
large femlle, through the lower screw eye.
and then back through the ferrule. Adjust
the length of the cable so the clapper hangs
about 6" below the body (A), and crimp the
ferrule with pliers. Hang the chimes, and
relax to their soothing melody.•

those with V16" holes located W' from the
end go in the lower five holes.

3With the glue dry. install %" screw eyes,
where shown on Drawing 3. Then apply

several coats of an exterior oil finish. (We
chose Wmco Exterior Wood Finish.)

Holding the dowel in a V-block, guide your
pencil along its edge to draw a template
reference line on the dowel.

••

Form the body

1For the body (A), cut a 71ft-long piece of
1"-diameter dowel of a weather-resistant

species, such as cedar, cypress (shown),
mahogany, redwood, walnut, or while oak.
(Can't find dowels in these species? Check
out the sidebar, opposite.) Drill a centered
o/().!" hole W' deep in each end of the dowel.

2Makea V-block alleast 71/2" long out of
:1/4"-thick material, and draw a template

alignment line along the length of the
dowel, as shown in the photo, righi. Then
make a copy of the hole drilling template in
the WOOD PatlernS@ insen, and cut it
along the lines. Now apply spray adhesive
to the template and spiral it around the
dowel, where shown on Drawing 1.
"lChuck a %" Forstner or brad~point bit in
'-'Your drill press, and adjust the fence to
center the V-block underneath the bit. Place
the dowel in the block. and drill W'-deep
holes at each of the nine template locations.

4Install a 900 V-groove bit in your table­
mounted router, and adjust the fence W'

away from its center. Clamp a stopblock to
the fence. where shown on Drawing 2, and
chamfer both ends of the dowel. Then move
the stopblock, and rout V-grooves, where
dimensioned. Finish-sand the dowel.

Add the arms and fmish

1Cut nine pieces of W' dowel 3" long of
the same species as the body (A) for the

arms (B). (To make the Vg" dowel, see the
sidebar. opposite.) Using the V-block to
center the aons under the bit, drill a V16"
hole located W' from the end in four aons.
and W' from the end in five anTIS, where
shown on Drawing 3.
No/e: For a vel)' hard wood, such as white
oak, driU¥64" holes.

2Sand V16" chamfers on one end of each
dowel, and then finish-sand them. Glue

the arms in the holes in the body. Make sure
the dowels with the VI~" holes located V4"
from the end go in the upper four holes. and

P leasing to the eye and soothing to the
ear, this project assembles so easily,
you'll want to build one for yourself

and several more as gifts. We provide a
source for the chime kit, and even show how
you can make your own dowels.

musIc

ind
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Windbatller
grommet

Smalilerrule
(Already crlmped)

o

Clapper

D ASSEMBLY DETAIL

Supplies: " dowel,:j1' do'NeI, spl'ay adhesive, %' brass
screw eyes, '18~' brass escutcheoo pins.

Bits:~' and ¥.,' round-over roUler biIs {lor making dow·
els), 90' V-groove router bit, la' Forslner orbrad-poinl bit.

Source
Chime kit, set 01 nine :v.'.(!iametar powder-eoated
tubular chimes, 10' oIlhree·slIand stainless steel cable,
clappef, wind catcher with anachad cable, windbatller grom·
met, and crimp-oo lerrule. K~ no. KWT, $25. Add S20 fo(
each additional kit. Shipping 'lia UPS incIOOed, .add $5 per
kit for shipping 'lia USPS. Jacobs Musical Chimes, 3762
Genitos Ave., Los A1amitos, CA 90720. Call 800'627·5840.

'/'8' chamfer

Stainless­
sleel cable

12"-long
chime

Dowel #3

Dowel #2

¥S' brass
screw eye

Wind catcher

%" dowel
3'Iong

12'12"-long
chime

v,s' hole
V."lrom end,

on dowels
#5, #6, #7,

#8,#9

Dowel #1

11 EXPLODED VIEW W brass screw eye

'Ie' chamfer ) %0" pilot hole
;t. deep

'AI'V-groove .-l
""" I l' #18 x~' brass escutcheon pin

Hole #1 \)1'=''1--. )
:Ye' hole r'" lAs' hole
W de~.~~""""~·rj~~p B· :V,'lrom end,. n dowels

c:~:::;~, #1, #2, #3, #4

Position the
lop of the

template flush
with the lop

of the dowel.

Align template
reference line

wilhdowel
reference line.

"'~~~lrAeference line
on dowel

Written by Jan $vec
Project design: Jeff Mern
Illustrations: Roxanne LeMoine

Wind chime body
Fence,(1' dowel 7W long)

r'~" StOl:!blOCk

0
rn
.! i
1'1 -L'"",.,,'

)t:
90Q V-grooveI I J Roller

bit ~ table

D TEMPLATE PLACEMENT

" dowel
7'h" long

fJ CHAMFERING THE BODY

Template _i

- i

Make your own dowels on a router table
Olten when building a project, you'll need
just a few short lengths of dowel, or a
dowel of a species that isn't commercially
available. The first case hardly jusfifies a
special trip to the hardware store, and
the second leaves you high and dry. Don't
worry. With wood scraps, round-over bits,
and a table-mounted router, you can
make your own. Here's how.

Cut stock 3' longer than the dowel
length needed, plus 6" for a test piece.
(Jf the length·plus·3" dimension is more
than one-hall the length of your router·
table fence, clamp on a longer auxiliary
fence.) Joint and plane the stock into a
square the same dimension as the diam­
eter of the dowel needed. Cut off the 6"
test piece.

Install in the router a round·over bit
whose radius is one-half the diameter of
the intended dowel. (For the 1" and %"
dowels needed in this project, use 'h"
and 0/'8" round-over bits.) Position the bit
with the pilot bearing flush with the fence
and the bottom of the radius flUsh with
the table. Rout 1" in on each edge of the
test piece, and check its fit in a hole of
the desired diameter drilled in scrap.
Adjust your setup as needed.

Stick masking tape on the table, and
draw a start line 1" to the left and a stop
line l' 10 the right of the bit center. Now
with the left end of the stock at the start
line, and the right end against the fence,
use a pushstick 10 plunge the stock into
the router bit, as shown at right. Feed the

slack past the bit unlilthe trailing end
reaches the stop line. Then pivot the
trailing end away from the bit. Repeat on
the other three edges. Cut the dowel to
length, trimming both ends.
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After a simple glue-up and a
quick turn between centers,
you'll have one strikingly

beautiful tool in no time. And
with its supple ash handle and
super-dense roorada (Bolivian

rosewood) head, you can
expect a lifetime of service.

1 Build the blank

Joint and plane a 2x2x12" ash
turning square to 1¥SXIW'. Then
joint one edge of a 3x30" piece
of 5/4 dense hardwood. (We used
morado.) Plane this piece to
7h" thick, rip it to 2V1" wide,
and cut it into four 7" lengths.
Glue and clamp the four pieces to
the ash, in the configuration
shown at righl.

7~ x 214 x 7" morado
head !amlnallon~,__~-".,

,..-

1tJ1,"'-
,.. J

1~~ r:::.J
ash handle V
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How to glue resinous woods
Gluing resinous woods, sud'J as bubinga, cocobolo, leak, and the morado used for
the mallei head, poses a dilemma. Due 10 their oily surfaces should you use regular
woodwor1<ing glue or epoxy?

As it tums out, both suit the need. Although epoxy is foolproof and fills gaps, it's messy
and rTIOfe expensive. We chose Tightbond II for our mallet Wrttl the glue surfaces of the
four morado blocks jointed and planed, we wiped them with a clean rag and IacqU9f
thinner. Then we immediately sanded their surfaces with 8O-grit sandpaper. taking care nol
to round the edgeS, and glued and clamped the assembly, as shown, above right. After
letting the glue dry ovemight. we tumed the mallet We subjected it to live days 01
smacking chisels while cutting dovetails, mortises, and other joints al a woodworking
class, followed by six months of routine shop use. The glue joints show no sign ollaiUng.

5eemore
WOOD magazine
collector's series

hand tools at
woodmagazlne.comlhandtools
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2 Create the template
Make a copy of the mallet full-size template
pattern on the WOOD Pallemse insert.
Adhere the patlem to a piece of W' hard­
board with spray adhesive. Then bandsaw
or scrollsaw and sand the template to shape.

I
l l !

mml l I

I
• I iii- j~ I l l;' l l " ~ dl' l ~··, ...... .Tm. ' .

II I I I lH
3 True the head and make gauging cuts

the diameters indicated on the template, as
shown below. Do not make a gauging cut on
the mallet head to the left of the 31/4" diam­
eter shown on the template and the drawing,
below left.

roughing gouge to turn the mallet head to a
3Vs"-diameter cylinder.

Lay the template on the mallet head with
the lOp of the template even with the top of
the blank. Mark the locations of the head
critical diameters. (The 1¥t6"-diameter
gauging cut marks the bottom of the head,
even though some morado will remain to
the right of this mark.) Using a parting tool
and outside calipers, make gauging cuts to

Tailstock center

Wla"-diam. gauging cut

-- .

oTrue the head to 3W.

• Tool: Roughing gouge
• Tool rest: At centerline
• Speed: 60o-Boo rpm

Drive
center

!Ue Mark the locations of the critical diameters. and make the gauging cuts.

• Tool: Parting tool
• Tool rest: At centerline
• Speed: 800-1,200 rpm

Find the centers by drawing diagonals on
both ends of the blank, and mount it
between centers on your lathe. Use a ;'4"

4 True the handle and make gauging cuts
close as possible to the morado portion of
the blank. Remove the morado to the right
of the 1¥16"-diameter gauging cut with a
parting tool, extending the IVi" diameter of
the handle to the bottom of the cove. Fonn
the stairstep shoulders at the bollom of the
head, where shown on the template and as
shown at righl. Align the template and mark
the handle critical diameters. Make gauging
cuts with a paning tool.

oTrue the handle to 1lh" diameter.

........ '\-".-....

• Tool: Parting tool
• Tool rest: At centerline
• Speed: 800-1,200 rpm

• Tool: Roughing gouge
• Tool rest: At centerline
• Speed: 60Q-800 rpm

Use a ¥4" roughing gouge to tum the handle
to a I1/:!"-diameter cylinder, working as

- "UU t Itu---'-----="':::.~ttt 0 Mark the locations of the criUcal
diameters. and make the gauging cuts,

e Remove the waste. forming stairstep shoulders.
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5 Form the profiles

~ 'Widen the gauging cuI.o Form the bead.

Using a %" spindle gouge, shape the head
and then the handle. On each part of the mal­
lei, work downhill from the larger diameters
to the smaller ones. AI the stairstep transition
from head to handle, use a Vi" roundnose
scraper 10 fann the cove, as shown a! right.
Make light cuts to avoid tear-out. Widen the
Ih"-diamctcr gauging cut at the end of the
handle for more working room, and use a 3/4"
skew chisel to fann the bead.

&Shape the handle.

\\mn.
f

i
{

I-L\.---te Form the cove.

• Tool: Spindle gouge
• Tool rest: Just below centerline
• Speed: 1,200-1,600 rpm

• Tool: Skew chisel
• Tool rest: Just above centerline
• Speed: 800-1,200 rpm

o Shape the head.

mIl \\ ................,

• Tool: Roundnose scraper
• Tool rest: Just below centerline
• Speed: SOD-1 ,200 rpm

6 Sand, burn, and finish

• Tool: Skew chisel
• Tool rest: Just above centerline
• Speed: 800-1,200 rpm

• Tool: Parting tool
• Tool rest: At centerline
• Speed: 800-1,200 rpm

hoM the ends between your thumb alld/ore­
finger. Do /l0! wrap the wire arOll/ul )'ollr
fingers or hal/d.

Remove the waste at the top of the mallet
with a parting tool, leaving a W'-diameler
tenon connecting it to the spur center. Fonn

the domed top of the mallet with a VB" spin­
dle gouge. Remove the mallet from your
lathe, and trim away the waste with a fine­
tooth handsaw. Finish-sand the ends with a
random-orbit sander, and apply several
coats of an oil finish.•

• Tool: Spindle gouge
• Tool rest: Just below centerline
• Speed: 1,200-1,600 rpm

Sand the finished portions of the mallet,
progressing from 120-grit to 400-grit
sandpaper. Using your template, mark the
locations of the burn lines on the handle
with a pencil. Cut Y!2"-deep grooves at
each mark with the point of a W' skew
chisel, as shown at near righl. Now, with
the lathe running, hold a piece of 22-gauge
wire or a .026" wire burner in each groove
until it is singed black, as shown at far
righl. (For wire burners with wood ball
handles like the one shown. in the photo,
see Sources.) Sand over the grooves with
400-grit sandpaper.
Calltion: Whel1l1sing ordinary wire 10 bum
the grooves, CII! a piece abolll 8" 101lg and

e Remove the wasle.

,1. V,s"

"'~OTurn the end down to W.

OMark the locations ollhe burn tines,
and cut ~'-deep grooves.

9 Bum the grooves.
_wire

Writtoo by Jan Svec
ProJeoel design: JeffM~
lI1uslraHons: Roxanne leMoine

Sources
Wood kit. One 1%X1~12' piece 01 ash and lour
'.b2I!zx7' pieces of morado. Kit no. W·j56, $22.95 ppd. or
flV(l kits lor $89.95 ppd. Herltage Building Specialties, 205
N. Cascade, Fergus Falls, MN 56537. cau 800/524-4184.

Wire bumer. KC Spirodle Wire 8urners (sel o! ItIree
5··long burners, .016', .026', and .0391 no, j 15302,
$9.95. Packard Woodworlls. Call 8001683·8875, or go to
WNW.packardwoodwoi'ks.com.
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6piPitJ 01 tl;e 'Pack
Raising his voice to the silent winter sky, he calls
out in a song that reaches far beyond the physical
realm of the snow-filled (orest, for the plaintive
song of the wolf conn«ts distant generations of
the pack. In a single howl are the ,'oices of many­
the kindred spirits that reside In the heart and soul
ofe\'ery wolf.

Featuring the artwork of AJ Agnew cr.tfted upon
a sculptural, fine portelain wolf figure, "Spirits of
the Pack" com"e}'S the powerful, enduring presence
of the wolf.

The edition is slrietly limited, and demand (or
woLf-themed collectibles continues 10 be strong.
To obtain tbis unique edition at the issue price of
$39.95 (plus a total of $5.99 shipping and han­
dling), parable in two installments 0($19.97 each,
return the Reservation Application today.

iiflectiblcstod;y':com_....._.__.._.-

Fine porcelain is
hand-cast and painted

for a magnificent
sculpturnl portrayal

of the wolf

f';'~~'~~~s~~~~~~~~~-:~-~~-l
i 93<45 Mllw.ukee Avenue· Niles. IL 60714.13931! IH~Of COUICIIHO" I
! !YES. Please reserve the "Spirits 01 the Pack"i coIlecttlIe es described in tt»s annooocement i
1 Please Respond Prorr¢f !
I l
i Signature i
i I

I
Mr. Mrs. Ms. 1

1

_r-_~

Address l

I"~ i,_., .
i !
IState Zip !
I _61~E45691 i
I-----...- ......e:.-.A- i
=::-~::~.'="":"""....=-='=.=- !
L~._.__._. ..__. .J



Abusiness card between the chisel and mortiser head establishes the proper bit clearance
during Installation. The wood scrap protects your lingers from the chisel's sharp points.

blades and bits

5things you need
to mow about

hollow
mortise
chisels

N o matter now much you spend on
a hollow-chise1 mortiser-whether
it's a benchtop model like those on

page 78. a low-dough drill-pross-mounted
device, or a monstrous stationary mortising
machine-you'll gel the best results with
the right hollow mortise chisel, properly
installed and used.

A hollow mortise chisel consists of an
auger bit nested inside a four-sided chisel.
As you plunge this drilling duo into your
workpiece, the auger removes most of the
waste while the chisel pares away the
comers and squares up the hole, pushing
the waste into the auger, where it is ejected.
After years of experience working with
them in the WOOD$ magazine shop, here's
what we've learned about geuing the most
from these square·hole cUlters.

1Sharpen ti,e cllisel before you start;
the" keep it sharp. Fortunately, a

couple of special accessories, shown in the
photo at right, make sharpening the
concave bevel inside the chisel opening
virtually foolproof. Lee Valley Tools
(800/871-8158, leevalley.com) sells a pair
of diamond grinding stones ($7, part no.
77J81.20) for sharpening most makes of
hollow chisels. After removing the auger
bit, chuck the 51 0 cone into your cordless
drill and tum it slowly into the end of the
chisel; switch to the 500 cone, and repeat to
make a microbevel. This process creates a
slight burr on the outside of the chisel,
which we removed by lapping all four sides
with 8oo-grit sandpaper adhered to glass.
(As a bonus, this final step makes the chisel
easier to pull out of the wood.)
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English-made Clico hollow mortise chis­
els are ground to a different angle, so you'll
need that company's sharpener for those.
The replaceable bushing on the end of the
Clico sharpener guides it into the chisel.
Garrett Wade (8001221-2942,
garrettwade.com) sells both the chisels
($66-$70 each) and the sharpener ($89).

2Give the bit a tilly head start. The
height relationship between the auger

and chisel is crucial to the set's perfor­
mance. If the auger leads the chisel too
much, it can stray, prematurely wearing the
bit and-in extreme cases---causing the bit
to break; if the bit leads too little, the chisel
cuts before the bit, requiring more force to
plunge into the mortise. Mortiser manufac­
turers recommend anywhere from V16" to
¥16" clearance between the bit and chisel.
But in our experience, the less clearance the
better, so long as the bit doesn'l rub on the
chisel in which it's seated.

Here's how we set up our hollow mortise
chisels for minimal cle<1fance: Mount the
chisel, sandwiching a business card between
it and the head of the mortiser, as shown in
the photo above. Now chuck the auger bit
into the mortiser, holding it snug againstlhe
bottom of the chisel. With the auger
secured, loosen the chisel, remove the
business card, then seat the chisel against
the head and tighten it.

3Your hiLs need time to cllilL Heat is the
enemy of any high-speed steel cutter,

such as these auger bits, because overheated
bits don't hold a cutting edge well. If you
have a lot of mortises to cut, go grab a cup
of coffee every third or fourth mortise, and

Comillued 011 page 102

Cone-shaped grinding wheels put a sharp
edge on the business end of a hollow
mortise chisel held in a vise. The fluted Clico
sherpener (at left in photo) works only on
that brand of chisels.
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Sleep Better'· Technology

--­_.......
sleep better.

QCARPENTER.......- .._...
up to 21 inches thick.

The size of the mattress pad
is detennined by the size mattress

topper you order.

Try It for yourself today! The Memory
Foam Ultra mattress topper can change the

way you sleep. Promote proper spine posi­

tioning, while enjoying relief from insomnia
and back pain with this full-body support.

It comes with a 5-year manufucturer's limit­

ed warranty and TechnoScout's exclusive
in-home trial. If you are not completely

s.1tisfied, simply rerum it within 60 days

for the full purchase price.

Memory Foam Ultra Mattress Topper:

11em' 2P-287O
Sizes Twin through california King"

Prices starting as low as,3':" .. Z~
of _.. $49.95 each:S&H

FREE mattress pad-a $59.95 value!

Please mention promotional code 26669.
For fastest servloe, call toll-free 24 hours 8 day

'r", moil·ill orrkrs, pI__ adtfor j",fitJiJ",,1 msl of
IIte,.,rio»ts $ius along with y,ippi"g ami ht",dti"g.
Th c/IQ~ II 10 your crrdjl ami, e/'dost your """",,"I
1I"",btr and t:rpiml;,;", dole.
Vr'8i"ia n'sidents Qtlly-ptea"" ;"<I",,",,.f.5% ""ts r......

888-923-6684__1H!J

LATEST...GREATEST...NEATEST•••COOLEST
You Cln 5" hundreds of high-tech products at

.memo 01 OI1~!!"1'J'""':-....1

'ICHNoScOUr
1998 Ruffin Mill Road
Colonial Heights, VA 23834 i

M ..... _.Q2OOolTO<:hr»ll<..-.:ls,1!o:.

FREE heavyweight

mattress pad included.
Included with the Memory

Foam Ultra mattress lop­

per is a filled mattress

pad. It's heavyweight and
quilted, and made of 200­
count 100% cotton with a

14-inch deep stretchable skirt to fit a mattress

Ultra mattress top­

per combines six zones

to support specific body area

Weight, which promotes a better
night's sleep. The largest cells support

your lower back and midsection, while the

medium-sizcd cells support the shoulders,
lower back and legs. The smallest cells sup­

port your head and feet. Combined, these

zones proVide variable support from head
to toe. By using visco-elastic foam, the

Memory Foam Ultra mattress topper also

molds to your body contours to help pre­

vent tossing and turning during the night.
When you lie down on this amazing mate­

rial, the heat and pressure sensitive foam

reacts to your body's weight and tempera­
ture, so that it molds to your exact body

shape. TIlls means that whether you sleep

on your back, stomach or side, your weight

is evenly distributed and your spine
remains in a neutral position. Other sur­

faces support your body al the shoulders,

hips and legs only. This causes your spine
to sag in other areas, which can often result

in discomfort, and even back pain. You'll

wake up resled, relaxed and ready to take

on the day. Anyone who suffers from
insomnia and back pain due to mattress

discomfort can benefit (rom Ihis technology.

W"'Cr Bcd

~

_--: /f.-"'" ~
1l"',"ockl"9,..

The ideal position is a neutrol body posture in
which the different parts of the human body are
supported indwidlJOlly and evenly; This is Ihe s«ret
behind Memory Foam Ullro, the mattress topper
tfWllums any bed inlo the ideal sleep surface.

What could be wrong
with your present bed?

I
fs3u.m. You haveexl1ctly Jwo

hours until you have to get up jor
work, and you still aur', seelllio

fall asleep. At I/Iis poi"l, tlie phrase
~tOlJSing and turning" begins to lake on
II whole new mcol1il1gjor people whose

mMtresses simply arm'l giving proper
support anymore. Your mattress may dic­
lale your quality of sleep. Even if you merely
suspect /hal your maltress may be r)utdMed,

thill's wheu you need to take adion. Some mat­
tresses fail to support your spine properly, which
call result in inc:rensed pressure on certain p<lrfs

ofyour body. Other IIIl1ttresses, sporting certain
degrees o!ui!;w.elastic foam, am sometimes cost
you well f1lJt!r $1000. Naw, OIlC of the world's

leading mmruftcturers offoam products lias
developed an incredibly affordable mattress top­
per tllat can IIctlmlly cllllnge tire way you sleep.
Introducing tllejuture ofabelief nigllt's sleep:
The MEmory Foam Ultfl/ mattress lopper.

Steep Better"'...Wake up to a better
mornlng. The Memory Foam Ultra mat­

tress topper is designed to give you a better
sleep surface. Not only does it support each

region of your body, but it's also tempera­
ture sensitive. With its variotuM;izcd "com­

fort cells," the 2-inch thick Memory Foam

Get in the zone with the mattress topper
that molds to your body's contours
The Memory Foam Ultra mattress topper is cut iuta a grid

pattern combining six differeut z:o~"~e:S~fo:r~va:r~i:a:b:le;.. ..._ ..._~
support aud a better night's Slee~



Woodworking

WL 2066 For 112" Shank WL 2065 For 1/4" Shank

blades and bits

allow the bit to cool in between. While
the bit is still warm (but not hot), dip the
end in paraffin wax, which will travel up
the flutes with your next eut and aid wilh
ejection of the waste chips.

These hotes slightly overlap Mortise location

MORTISE BORING SEQUENCE

4Take full euls al both emu and par­
twl euls in betweell. Bore the ends of

your mortise first, and then make a series
of barely overlapping cuts in between to
clear the remaining material, as shown in
the MOltise Boring Sequence drawing,
below. Removing much less than a full
bite can increase side-to-sidc deflection
and the likelihood of auger-bit breakage,
especially in W' chisels, so take as much
waste as you can wilh each cut.

1 Double Roman eg....
W/C"""

1 Plunging Roundovef
1 SteppedC"""
2 Edge Beading Bit.
1 Multlt>o.adlng Bit
1 Bowl & Tray Bil
1l{"yHo~Blt

1 Double Roman 09H
1 CIa"k Double

""-I Flat 6oUom 60
V-<;(oove

1 Standard 60 V.(;ro<Wl!
3 Rabbetingl Slot Cutters
4 Chamfe, Bits
6Cove Bia

8 Straight 8i1$
5 Oovetail B~.
3 Core lk»< Bil'
3Roun<!no'e BI"
2 Flu,hTrlm Bia
3 Mortising BI15
1 ~unglng Panel Bil
1 LamlnateT.lm Bit
1BewlBlt
3 \lO V-Groo"" 11<1$
2 Roman Ogee Bit.<
6 Roundover Bit,
1 PolotClIItJng

Roondover
1 age., WrtllFlllet
1 Plunging Rouodove.W,...,

llwooDLINaehOSA
Master
Craftsman

We find this slight-overlap method
about 50 percent faster than the common
practice of taking a series of nonoverlap­
ping cuts, and then boring out the
material in between. The lalter method
does, however, result in virtually zero
side-to-side deflection, and we'll some­
times use it for W' mortises. Regardless
of which method you use, when the main
cutting is complete, go back and clean up
the mortise with a closely spaced series
of full-depth cuts.

5putYOllr motley where it makes the
most sense, Not surprisingly, we've

found that premium-priced hollow
mortise chisels petfonn beller than lower­
cost ones. But, at about $70 per chisel,
you can quickly spend more on chisels
than you spend for the mortising machine
itself. Pay Ihe premium if you'll make a
lot of one size of mortise, or if you
routinely cut W' mortises. Machining
mortises puts a lot of Slress on smaller
bits, and the less-expensive bits break
more easily. (We've even seen a W'
auger bit unravel in the middle of a cut.)

If you make mortises only occasionally,
buy an inexpensive W' hollow mortise
chisel for $9-$30. It should serve you
well if you're careful to keep it sharp and
not overheat the bit. Buying hollow
mortise chisels in a small set further
lowers your per-chisel cost..
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MOULDING SET
5Incredible Profiles

P~~;E $99 t~~~~~:CONLY se,.
112'ShanklbAerl!ils WL·2011 $175 VALUE

3Pk<e CABINET DOOR
It2' Sbri: Ib.iIr Bls
2iJCi'b'IlalI~RIU SIt

3I/4'Pn!RM' ~
WL-201g.1 $l29VAlUE
OUR PRICE ONLY $69 sel

Wl·2008 S189VAlUE
OUR PRICE

ONlV!75sel
I.,.;..;.-'....-FP~IC;TURE FRAME SET

f\lrled kil ~gealld:iIg.ctm &aires. 8jsCll'lbe
iXlJDlelj i:Ibm CIJIlIIet lIIIJlti'9s (I i:IeairaM mes.

NTED LASER CUTTING GUIDE
ild'111llde. Pr,cisiJI a6lJQQI;f.Eww;:ri;aIllllkwy

qdd.[rr.llleIll \\!l$aIit,.,lIIllRililpldql~

OJIIlWId_SllI;"n sao:ortllpttsti.4WOODLiNEUSA o."i.·P"""·E~"·V~ti.

GREAT ROUTER Brrs AND SHAPER CUTTERS
" =BEST SELECTION / BEST PRICEI ~"'.~ .... ...

o • ~

TO~L~~:' 1·800·472·6950 6 Piece CABINET DOOR SET
WOODUNE USA '111 WHEElER ST' LA VEAGNE, TN 37006 1!l Shri!blter lis

Voilus WOODBITS PREMIUM CARBIDE ::r,;~:::I,!:!'I}~~:"at oor •Euro AnI~KIc_ DesIgn "'F" '-¥

Web sit . G"'·M 'Super-S11ck Non-StIclc Finish WL·2Q2G-1 $175 VALUE
e. '. ~ _ • Super Low Prices

E-mail: woo:lIine@wooclIils.com QUALITY Guaranteed OUR PRICE ONLY 5119 set
·INOlVIDUAL BITS ALSO AVAILABLE· ALL MAJOR CREDIT CARDS. SAME DAY SHIPPING.



ADVERTISEMENT

• SPORTS TECH NEWS - 2004

New lure's catch rate may be
too high for some tournaments.

..,

Out-fishes other bait 19 to 4 in
one contest.

KickTail to swim at the water's surface.
Other top water lures must be worked to
have any live action, or have a bill that
makes them dive on retrieval. Our diver
version is the only deep crank bait that let's
you do tricks like 'walk the dog.' Twitch it
at deep levcls and it gives an irresistible,
lifelike action. Other lures 'dig.' And
there's no need for rattles. The five tail seg­
ments click together as you pull it through
the watcr, calling fish from a distance."

Whcther you fish for fun or profit, if you
want a near 3 to I advanl3g~ I would order
now before the KickTail becomes known.
The company even guarantees a refund, if
you don't catch more fish and return the lures
within 30 days. There are three versions: a
floater for top water, a diver and a "dying
shad" with a weed guard for fishing lily pads
and other feeding spo(S. The company says
it's the only hard bait of its kind in existence.
Each lure costs $9.95 and you must order al
least two. There is also a "Super IO-Pack"
with additional colors for only $79.95, a sav­
ings of almosl $20.00. SIb is only $6.00 no
matter how many you order.

To order call 1-800-873-4415 or click
www.ngcsports.com anytime or day or
send a check or M.O. (or ec number and
expo date) 10 NGC Sports (Dept. KT­
735), 60 Church Street, Yalesville, cr
06492. cr add sales tax. The K..ickTaii is
four inches long and works in salt and
fresh water.
IeTS·iS 0 HGCW~. 1nc.2OO'l Dept. KT-73S

Increases catch
almost 3 to L

wags. A company spokesman told me this.
"Fish atl3ck live things, and they deter­

mine if something is alive by watching its
movements. Marine biologists will tell you
Ihat the more a lure swims like a real fish,
the more fish it will catch. Well, the only
live thing the KickTaii doesn't do is
breathe. It's beller than live bait! It lasts
longer and it never hangs half-dead from a
hook. It's always swimming wild and frcc.
Fish can't stand it. We've seen fish that
have just eaten go for the KickTail. It's like
having another potato chip.

New lure swims like a real fish--ncarly triples catch in Florida contest.

''To make the KickTail even more life­
like, we gave it a natural shad color and
shaped it like the most prevalent bait fish of
all, the threadfin. Game fish gobble up
more threadfin shad than any other baitfish.

"We knew the KickTail would out-fish
other lures. It had to. Other lures wobble
their heads and swim on an angle. But 41
fish to 14? Thai'S huge! I tell you. in ten
seconds anyone who has fished a day in his
life knows this little swimmer's a home run.
Fishennen reserved thousands of KickTails
before we produced it! Here, reel il in and
watch it swim toward you. Can you tell the
difference between it and a live fish? (I said
no.) Neither can the fish.

1'he flutter technology also allows the

Uses aerospace
technology to mimic

a real fish.

ORLANDO, FL--- A small company in
Connecticut has developed a new lure that

mimics the motion of a real
fish so realistically eight pr0­
fessionals couldn't tell the
difference between it and a
live shad when il "swam"
toward them on retrieval. lbe
design eliminates wobbling,

. angled swimming and other
by Charlie Allf,n unnatural motions that pr0b­
lem other hard bail lures. It swims upright
and appears to p~l itself with its tail.

Curiously, the company may have
designed it too well. Tournament fishennen
who have used il said it's possible officials
will not allow it in contests where live bait
is prohibited. They claim it swims more
realistically than anything they have ever
seen. If so, that would hurt the company's
promotional efforts. Winning tournaments
is an important part of marketing a new lure.

Fish would probably prefer to see it
restricted. I watched eight veteran fisher­
men test the new lure (called The
KickTail™) on a lake outside Orlando FL
for about four hours. Four used the
KickTail and four used a combination of

their favorite lures and
shiners (live bait). The
four using the KickTail
caught 41 fish versus
14 for the other four. In
one boat the KickTail
won 19 to 4. The
KickTail also caught
bigger fish, which sug­
gests it triggers larger,
less aggressive fish to
strike. You can see why

Inventor Scott Wilson the company needs to
lands. Io-pounder. get it into lournaments.

An almost 3 to I
advanlage can mean thousands of dollars 10
a fisbennan, and hundreds of thousands in
sales to the company.

The KickTail's magic comes from a
patenled technology that breaks the tail
inlo five segments. As water rushes by on
retrieval, a little-known principle called
aeronautical fluller causes the l3il to wag
left and right, as if the lure were propelling
itself with its tail. Unlike other hard baits,
the head remains stationary-only the tail
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Top tips win tools!

Dan will have to clear more room In
his shop for the Maklta LS122Q 12"
mltersaw we're sending his way.

Like mosl of us-regardless of lhe
size of our shops-Dan Opper
wanted 10 squeeze e...ery bit of
slorage from his space. "One day, I
was looking at my bench," says Ihe
retired telephone engineer. nand I
Ihought, there's wasted space under
lIlis benchtop. What can I do with
itT After a liule pondering, Dan
came up with the idea at left. and we
think it's a dandy. We named il our
Top Shop Tip for this issue.

Describe how you· ...e solved a work­
shop dilemma. and you'll gel $75 if il
appears here. And. if your tip earns
Top Shop Tip honors, you'll also win
a 1001 prize wonh at least $250.

Send your beSt lips. along with
phOIOS or illustralions and your
daytime lelephone number, to: Shop
Tips, WOOD Magazine, 1716
Locust SI., GA-310, Des Moines, IA
50309-3023. Or e-mail tips to:
shoptips@woodmagazine.com.
Remember to include your contacl
info in lhe e-mail as well.

Because we try 10 publish only
original lips, please send your tips
only to WOOD magazine. Sorry, but
submitted materials can't be relUmed.

Apron

Continut>d on page 106

5' conduit sections

Hinge

~. plywood bottom

top shop tip

SCrew eyes

SCrew and washer
secure chain to box side.

Use wire or cable ties
to secure legs to conduit.

Hasp

Convert spiderweb
place to storage space
I discovered a simple r-------==::::~;;;;;;;;;;;l;;;;;~
way to make use of the II ""!!"".....~~~;;;-:~liill
space underneath my ~

WOf'kbench lop and
behind the skirt without
re-engineering the ~

base for drawer boxes. '1-'-..6j4=';;;;;;;:~~
To use the space, I tJ

built drop-down storage
compartments, as
shown at right, 10 hold
small tools and 10
organize my fasteners.

The hinges attached
between the back apron and
the plywood base allow the
compartments 10 drop down.
Chains, secured to the
benchlop and the box sides
with screw eyes, limit the
depth of the drop. A locking
hasp firmly secures the
storage units out of the way.

--0-.
Lawrence, Kan.

How to !P.'ound
flying reindeer
r made several 01 WOOo.
magazine's reindeer lawn
omaments but had trouble with
them trying 10 take flight and Join
Santa's sleigh whenever a strong
wind blew. To put a stop to their
aerial ambitions, I anchored 5'
lengths of ¥4' rigid electrical.con­
duitto their hooves.

For each outdoor ornament,
buy one 10' length of conduit and
cut it in half. (Spray-paint the
pipe if you want it to blend Into
the surface it's sitting on.) Next,
drill small holes through your
reindeer's hooves and secure the
conduit with plastic cable ties or
wire. These pipes will keep your
reindeer llrmly grounded in even
the strongest winds and the
method is much easier than
driving stakes into frozen ground.

-RidlatrJ Hedge$,~ ..

shop tip_s__-,
Helping you work faster, smarter, and safer
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No springs.
No air: No water:

No kidding!

You"" enjoy the miracle 01

Weightless
Sleep

No better bed than Tempur-Pedic.

Call toll-free or fax 866-795-9367

THE QttlJ' M"'TTRESS
RECOG"IIZEO BYII .......
.....0 CERnFlEO BY THE
SPACE FOONOAnON.

YOURS FOR
=.;;:;;.,,~~ THE ASKING!

~~.PEDIGPRESSURE REUEVlNG
SWEDISH MATTRESSES AND PILLOWS

Free Sample/Free Video/Free Into
FRE": IN·1I0ME TRYOUT CERTIflCATE

800-645-4047

OUT Weightless Sleep bed embodies an entirely new
sleep technology. lL's recognized by NASA. And widely
acclaimed by the media. Il's the.l!ll1x one recommended
worldwide by more than 25,000 medical professionals.
Moreover, our high-tech bed is preferred by coumless
stars and celebrities, people who demand the best.

OUT scienlislS invented an amazing viscoelastic sleep
surface: TEMPUR'pressure-relieving material.

It mKU to bodyshape, bodyweight, bodyheat.
Nothing mechanical or electrical. Yet, it
molds precisely to yOUT every curve and angle.

Tempur-Pedic brings you a relaxing, energiz­
ing quality ofsleep you've never experienced
before. That's why 91% of our enthusiastic
owners recommend US to friends and family.

Please call us loll-free, without lhe slight­
esl obligation, for a FREE DEMONSTRATION KIT!

j
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Ceiling joist

shop tips
Shower curtaIn

Contain the shower of lathe
shavings with a curtain
Turning wood in my small shop presented me with a few prob­
lems. I was forever wiping wood shavings off my shelves, near­
by bench tools, and out of nail bins. Also, because I tum green
or semi-green wood, my other tools ended up getting a
rust-making shower from the wet shavings.

My solution was to hang shower curtains from the ceiling
joists and around the lathe. I screwed J·hooks into the bottom
of the ceiling joists to hold the curtain rods and to make it easy
to take down my little tent. The curtains contain the water spat­
ter and force the shavings to drop to the floor, making cleanup
easier and protecting my other tools.

..

.-.,...".
stylmg with
ClIshiolltd
....Sl~
Grip,

DRIVES 4 SIZES
OF NAILS WITH

NOEFF T

....4
........ IID
......... ro

l1£i'LoNc

(J)

Available at home centers, lumberyri
and hardwan~ wltmver fine tools lit sold.

p'-'.I~

Effective router dust
collector for just pennies
Although most of my tools have good
dust collection, capturing debris from a
router while making edge cuts was a big
problem. To make my router dust-free,
I created a dust-eollection hose adapter
using hose clamps and two 10" aluminum
ring·shank gutter spikes.

First, I slightly bent the spikes about 3"
from the end. Then r inserted them in the
edge-guide holes of the router base,
secured them with screws, and used the
hose clamps to strap on a 4" flexible
hose that connects to my dust collector.
With the hose end positioned about 1"
from the router bit, this setup grabs
almost alilhe dust generated.

--Roger SChoenhals, Lake OrIon, Mich.
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It takes a thick skin to hide your boo-boos

Malchlng stock
patch

Rail

Cut 1:~· deep

Continued on page lOB

107

81110

CREATING A PLACE
FOR THE PATCH

(' hhh

'Cut 2:
wide as stile

-

deep rabbet in the back althe door as
wide as the stile-a perlect match for the
patch I made earlier.

After gluing the patch into place. I ran the
door through the drum sander again to
clean up the joinl. With the misplaced
hales now well-hidden, I again bored the
hinge hotes--this time in the correct side
of the door!

While bUilding oak kilchen-eabinel doors, I
jigged up my drill press 10 bore the 35mm
hinge holes in the door stiles and started
drilling away. After the second door, t sud·
denly realized that it matched the first door
a little too welH'd just drilled them as if
they were two left doors, instead allett and
rightl With no extra parts. and no way 10
plug the holes and have the doors look
right. I racked my brain until I came up with
this solution.

First, from a piece of oak the same
dimensions as the botched stile, I resawed
a slightly over-thick patch and sanded it to
exactly ","·thick using my drum sander.
Next, I set up my tablesaw 10 cut W deep,
positioned the fence to cut along the rail­
and-stile joint Une. and made the cut.
Finally, I reset the blade height to the width
of the stile, and moved the fence 10 take
~. off the back of the stile, and again,
made the cut, this lime with the door on
edge and a tall auxiliary face mounted 10
my fence. These steps resulted in a W-

wooclmolguiD.•.com
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PDCKET HDLE SYSTEMS­

Duality lools.
education,
service and value.

Expect this and
more from KREli,
the leader in Pocket
Hole techoology.

A better .."y to JoIn ..aud.

~ •• No_"'ll'Qfu...glI.oeIO~

R>..~ •.• SCrewsPUl ,ehed
o.mpll'...... onu.."""' ....
~ •• ~pod,etl\Olesotltrif
one~ AlIgn lor "fMt!tiV _ •--sen:.r, F_~. "1OI'lllI"
/0'1'11•. f_-... G .... n I toy locllyl

_.kregtool.conl

8116 Highway 123 North
Toccoa, GA 30577

www.osbornewood.com

1130 1113 1114 1122 1153
C<mry Sq,Iire Herilage f'ortsITmh Old World Tapered Rope

5.29 2~x29 h29 3~x29 5129

Request 011' HEW eataIog: 1-800-746-3233. Ordef Ine: 1-axHl49-887'6

shop tips

Hotmell veneer adhesive out of a bottle
You can make your own hotmelt veneer by coating both your
workpiece and a piece of veneer with a good quality woodworking
glue. (I use Titebond II.) let it dry completely, then iron it on like
you would with normal holmell wood tape. It works amazingly
well, and allows you to veneer areas larger than you can with
veneer tape.

Don, we checked out your tip with Dafe Zimmerman at Franklin
International (maker of Titebond woodworking glues), and he
says you're right on the money. Dale told us that you can let the
glue dry for -as long as a couple of days, but the longer it dries,
the more heat it takes to reactivate the adhesive.· He says five
hours or so of drying is about right for Titebond fl. Dale suggests
using the ·cotton· setting on your iron, and keep it moving to pre­
vent scorching the veneer.

QI:Ie No. lIM9 10a WOOD rnaguine JlInelJuly 2004



5eea new
Shop lip of the Dey at

woodmagazlne.com/tlps!

Cenler
supports

13"

1

Tip your hat to this pivoting outfeed table
Having a roller stand in the shop is almost I levels it out, and the roller stand
like having another person around to help will remain standing.
you work with long and cumbersome -J. D. stanley, Cleveland Heigh/s. Ohio

material, but roller
stands also have a
frustrating flaw: If the
material is warped or
droopy, you'll proba­
bly knock over the
stand before you get
help from il. The tilt­
ing plywood platform,
shown at right,
virtually eliminates
this problem.

To use it with your
tablesaw, set the
level platform height
to match your Iable­
saw top, and then lilt
the platform toward
the saw. When you
leed the board
through, it catches
the platform and

woodmagll.zlne.c:om 109



curious craftsmen

just
playing
arouna

San Francisco woodworker
Barbara Butler creates the stuff
of kids' dreams with her fun,
colorful play structures,

3\\>.
~,

Bold colors, fanciful designs, and complex shapes take Barbara's play structures several
steps beyond the ordinary. Each custom piece exhibits its own personality.

I
I

I•

Barbara's structures often intermingle closely wHh trees,
sometimes even tying them directly into the design.

Barbara Butler got inlo the deck­
building business to help pay the
bills during her starving-artist days.

A skilled craftsperson, she also created
carved furniture in vibrant colors. Before
long, she combined her talems to develop
unique playhouses and backyard structures
that attract kids like candy.

Today, Barbara, below, and her crew of
10 design and build about 40 of these
backyard-adventure structures per year. The
theme<!, multi-level masterpieces felch from
$6,000 10 six-digits, and they are shipped
and installed all over the country.

Creating fantasy worlds
Barbara begins the process of building a
custom structure by meeting with the
prospective buyer, surveying the site, and

Barbara demands quality materials and con­
struction to create safe, lasting structures.

sketching the design. Careful measurements
ensure the structures will confonn to
changing terrain and fit well among other
landscape elements.

Barbara and her team entirely build each
structure in her shop. "I use second-growth
redwood from certified sustainable forests,"
she says. "It's beautiful, great to work with,
and lasts for years without chemical preser­
vatives." She uses jigs to simplify creating
complex shapes and insists on tight toler­
ances and furniture-grade workmanship.

With construction complete, the parts get
numbered then disassembled for staining
and finishing. During this time, Barbara
adds such details as cutouts and carvings.

Next, the crew rebuilds the structure to
double-check workmanship, then preps it
for shipping. These processes eat man
hours-a playhouse may take
70 hours to build-and the
attention to detail shows.

Building to last
Craftsmanship remains appar­
ent in such details as fasteners
and hardware. "I use stainless­
steel screws and bolts to
withstand the weather and
prevent rust stains on the
wood," says Barbara. All steel
parts feature a tough baked-on
finish that seals them against
the elements and softens any
sharp edges.

Good materials help the
structure last, and careful fin­
ishing preserves color. Every
piece receives exterior tung oil
stain, usually in several of the
50 custom colors Barbara

blends (base colors come from Woodburst
stains: 425/433-0899; woodburst.com).
Applying three or four coats of clear
exterior tung oil finish seals in the color.
See the Shop Tip on page //2 for more
exterior staining tips.

Finally, Barbara ensures the structures go
together properly on site by either installing
them herself, supervising, or providing
wriuen instructions to a qualified contractor.

The debate over doing more
Barbara's business keeps her pace hectic,
with 80-hour weeks a norm, but she shuns
getting less involved or mass-producing
products. "We could have our stock pieces
built overseas, sell them cheaper, and sell
more, but that's a hassle and not the way I

Continued on page //4
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More LUX Less Bucks!
Bring the revolution of Notural Sunlight Technology into
your home for half the price of the competitors

Not all lights are created equal!

1.. 101 Southcr'o$$ o.w.w.
DepdSll51.oo
6umsYih, Minnesola 55))7

NOW ot the
NEW LOW PRICE

of$69)l!

Gf BeRg'"
1352 Lumen$
IOOWaw
750 Hour life
Bums Hot to
... "",d>

• 50% more light output than
a standard 100 watt

• Bulb has 5.000 hour life.

Research has shown that daylight
spectrum lighting can:

• Improve concentration on $choolwork.
• Make readilll ea$ier.
• Ene eyestrain.
• Render coloc"$ much more accurately for
artists. knitters and needlepoint.

guararnee. If this light doeso't brighten up

your world. make )'oor eyes feel better and
even lift your mood, JUS( send it oock for a
full refund of the purchase price. We GIn

offer this cXleodt..-d guarantee because so few
of our lamps g.:.'1 returned to us. We have
sold thousands of lamps and it's extremely

r;ue 10 gel a return, Don't stmin yOllr eyes

for one more day.

Not available in stores.
Call now ta take advantage of our
special direct offer.

SunWhlte Full Spectrum Floor Lamp
~$69.9S+S"H.

Promotional Code FSll 5 1-02
Please mention this when you call.

Toll-Free 2<4 hours a day

800-482-9143
To order by mail, pleue call for details.

[iii ·ECIJ
1M! COIl obo ««Pt yolK check by phone.

~
-~-_"'-

lamp. And we priced il much lower dun all
of tile other Mdaylight" l:.amp$ on lhe market.

You can now bring the sun indoors f~ about
half the price th:u yoo'd Cltpecl.

How did we do il. FiTSl. we used a techno­

logically advanced bulb lh:u contains r...re
earth phosphors that emit a purer whiter

light than conventional bulbs. TIlcSC am:17Jng

bllibs produce about 2800 lumens in light out­

put creating about 50% ,non: light output than

a scandald 100 wall bulb from G.E.. And we
do it efficiently with only 27 wallS of power

that allows you to pay for this bmp in elec-

tricity S3\ings in about 2 reml of
regular usc. To make the Vlllue
eo.-en better, Ihis bulb Iasls for
5000 houlli 01" more man lWic:e

as long as the besl selling bulb.
More lux...1ess bocks!

Don't get burned. we ngde

our bulb c:oollO the touch.

Much of the electric:Jl energy

U'ansferred 10 conventional

bulbs is wasted as heal. You

C<lO even bum roor hands or
bum a lampshade wim old

traditional bulbs. But not the

SunWhilC bulb. [IS (00110

the touch even after being iii

for hours.

Finally we are offcring such
a low price beCllUSC OI.Ir factory

boss wanlS 10 be the leader in

this !leW ledmology. Hc's

invesled millions in factory

machinel)' to be the most

effM;ient manufacturer of day­

light specuum lighting. He

belie\-e.s that our SunWhite

technology will O\'eJWhelm the

currenl Iight:bulb bu5iness and
he wants to be the leader in

-sunlighting-. So don't get

ripped off by pa)ing 599-$159
for -sunlightinS" lechnology.

we are SO sure that you will
love this bmp that we are
offering a 60 day rooney back

I
f you use standard light bulbs, the light­

Ing in your home leaves you in the -dark
ages". Standard incandescent bulbs and

traditional fluorescenl bulbs do not provide

the white light necessary for many of your
faVOrite indoor activities. Retding, sewing,

and crafts require you In~ dct:tils and

ae<:ur:He colors. And as we age, our eyes

need more light to focus detrly. But your

CUITCIl1 bulbs. which emit yellowish or

greenish light. leave your eyes tired and

strained. Well, we looked to the sun for
inspiralion and de\'Cloped lhe SunWhile

For fastest service, call toll-free 24 hours a day 800-482-9143
See more innovative products at UI'WW.nextten.com



INFORMAlION WORTH WRllING FOR
General WoodwOltdng Catalogs
FREE WOOD CRAFT CATALOG
FROM CHERRY TREEI
68 full-color pages of plans. parts. kits and
supplies for all skill levels. Clocks. whirligigs,
doIhouses, door harps. banks and many m:lre
attractive items---plus wooden dowels. pegs,
wheels, knobs. & more. Tools, pUlt supplies,
stencils. stamps and much morel Wholesale
prices available. Catalog. CHERRY TREE
TOYS. Circle No. 583.

GRIZZLY INDUSTRIAL, INC.
SOO-page free color catalog 01 over 12,000
woodworking and metalworking machines,
tools and accessories-all at unbealable
pricesl GRIZZLY INDUSTRIAL, INC. Circle
No. 583.

SIMP'L PRODUCTS, INC.
POCK'IT JIG KITS for easy pocket hole joinery.
COWL SIMP'L KITS for easy doweling joinery.
JOINT'R CLAMP KITS for jointerless joinery and
easy STRAIGHT-LINE RIPPING of crooked
boards. Our credo: "Keep it simple. easy to
use. low cost, and WORKS EVERY TIME.
SIMP'l PRODUCTS. INC. Circle No. 665.

MERLE ADJUSTABLE CORNER CLAMP
Adjustable, uniform clamping pressure on all
corners. Forces a frame into parlect square.
Almost no capacity limitation. Ships with 23 foot
reel of steel banding, Aluminum and steel con­
struction. MLCS LTD. Circle No. 817.

LAGUNA TOOLS
Gives you 20 years 01 experience in delivering
fine quality European machines. Our FREE
color catalog will wet your woodworking
appetite with our eXlensive selection of discrimi­
nating and award-winning woodworking
machines. Cwcle today to get the most compre­
hensive selection of bandsaws and combina­
tion machines togelher with our latest
innovations in lable saws. lalhes and much
more. Laguna Tools-What woodworking is
coo*lg 10. lAGUNA TOOLS. Circle No. 640.

ROCKLER WOODWORKING & HARDWARE
Rockier Woodworking & Hardware is celebrat·
ing 50 years! Rockier is the 1f1 resource for
hinges, slides and other hatd-to-flnd hardware.
They also feature an EXCLUSIVE line of jigs,
shop tables for band saws, dr~l presses and
routers---as wei as exotic and dom9stic hard­
woods. catalog. ROCKLER WOODWORKING
AND HARDIhIARE. Circle No. 681.

JAPAN WOODWORKER CATALOG
Woodworkers have discovered the secret of
belter quality WOl1<. 2 year subscription to 88
page catalog, JAPAN WOODWORKER. Circle
No. 830.

Hand Tools, Jigs & Clamps
KREG TOOL CO.
If you thought biscuit joinery was great. you'll
love pocket hole joinery. Stronger, faster, sim­
pler, benerl KREG TOOL. Circle No. 802.

quality, Free 200 page Culling 1001 catalog.
AMANA Too.. CORP, Circle No. 187.

BOSCH WOODWORKING TOOLS
Jigsaws, routers, sanders, planers, benchtop
lools, dust collection and accessories make up
Bosch Woodworking Tools. Send for more
information about the lull fine of precision
equipment, BOSCH POWER TOOLS AND
ACCESSORIES. Circle No. 173.

FREUD SAW BLADES
This 48-page calalog illustrates the features
and benefits for all Freud saw blades. FREUD.
Circle No. 219.

FREUD ROUTER BITS
All Freud router bits are represented Wl this 84·
page calalog, including more lhan 130 new
bits and sets. FREUD. Circle No. 232.-

PRODUCTION QUAUTY
CARBIDE TIPPED ROUTER BITS
Large discounts. Also. raised panel door sets,
shaper cutters, SOlid carbide bits, Forstner bits,
the Merle Clamp and a variety 01 wood'Norking
tools and supplies. FREE shipping. MLCS LTD.
Circle No. 245.

WOODLINE USA
Industrial carbide router bils and shaper Cul­
lers at the very best prices. 6C() items in stock.
'NOODUNE USA. Circle No. 310.

THE WOODWORKER'S CHOICE
Distributors of Oldham Viper and Hickory
brand router bits and sets. Over 4,000 wood­
working tools and accessories to choose from
including Kost Kruncher brand rouler bit sets,
Forstner bits, Tru-Grip & Bessey brand clamps,
complete Wne 01 dust coIleclion equipment and
fIllings, abrasives, glues, turning supplies. etc.
THE WOODWORKER'S CHOICE, INC. Circle
No. 323.

Books, Plans and VIdeos
AMERICAN FURNITURE DESIGN CO.
12S+ furniture pians by America's leading
craftsmen. 36 x 48 CAD format and compre·
henslve instructions. Morris chairs, beds,
desks. hardware, tools, finishes and books.
catalog. AMERICAN FURNITURE DESIGN CO.
Circle No. 336.

WOOD MAGAZINE
WOODWORKING PLANS
325+ top-quality furniture, shop, and yard-fig­
ure woodworking plans from the editors of
WOOo- magazine. All have been designed.
built. and proven in the WOOD magazine shop
to eMure your complele satisfaction. Catalog.
WOOD PLANS. Circle No. 459.

Carving Supplies
TURNERS AND CARVERS
Largest selection 01 Henry Taylor tuming and
carving tools in USA. Also Sorby, OneWay,
Foredom, Stewart. Glaser & Sherline. THE
CUTIING EDGE. Circle No. 492.

MICROPLANE
A totally NEW concept for carving. shaping,
forming and smoothing! Stainless sleel and
razor sharp! MICROPLANE. Circle No. 505.

Bits, Blades, CutUng Tools
AMANA CUTTING TOOL CATALOG
saw blades. rOUler bits, shaper cullers. boring
bits. roselle cutters, planer knilles, professional

Have you found all the wood~

working products that you
need1 You will when you send
for the useful Ideas and FREE
product Information from these

actverttsen In WOOa-. You'll get lots of
valuable INFORMATION WORTH WRmNG
FtR - so take a moment to 1m out the
card In this section and order all the
Items that Interest you. Each advertiser
malls the literature or Information
directly to you.

Adhesives &Finishes
HIPUAFORMER'" ADVANCED
BONDING SYSTEM
NEW! from the rnakElfs of TlTEBOND"' wood
glues and adhesives. The perfect solution lor
most bonding needs. Strong. permanent
bonds. Waterproof. Icleallor woocIwOI1l.ers. c0n­

tractors and DIYers. Excellent for construction,
remodeling and repair projects. FRANKLIN
INTERNATIONAL, INC. Circle No. 24.

GORILLA BRAND PREMIUM GLUE
Bonds wood. slone, matal, ceramics, and
more. Incredibly strong and versatile--1ClQ%
waterproof. GORIUA GLUE. Circle No. 50.

RUST-GLEUM
"Dream Spaces" inspiratiOnal decorating bOok·
let from Rust-Oleum clters an easy, smail-pro­
ject paint approach 10 creating personalized
dream spaces. RUST-OLEUM BRANDS.
Circle No. 115.

RUST-OLEUM" EPOXYSHIEL~
Want the u1timale garage f1oo(? EPOXYShield
provides a durable, long·lastlng finish that
beautifIeS as it protects concrete fklors. RUST­
OLEUM BRANDS. Circle No. 116.

THE FINISHING TOUCH
Full color, 12·page guide with complete Infor­
mation on how 10 refinish wood with ZAR Wood
Slain and ZAR Clear Finishes. Excellent tips
that help amateurs achieve professional·look­
ing results. UNITED GILSONITE LABORATO­
RIES. Circle No. 128.

ZAW' WOOD STAIN & POLYURETHANES
HARDWOOD FLOOR FINISHING APPLI­
CATION GUIDE
This Informative brochure takes you step-by­
step through finishing hardwood floors from
choosing lhe right product, to surface prepara­
tion, to application and cleanup. This full-color
booklet even gives you lips on how 10 preperly
care for your hardwood floors. UNITED
GILSONITE lA80FlATORIES. Circle No. 154-

WATERLOX COATINGS CORPORATION
Handmade tung oil-based WOCXI finishes since
1916. WATERLOX COATINGS CORPORA­
TION. Circle No. 160.

F
1&1
1&1
II:....
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Hardwood & Lumber
BEREA HARDWOODS
Extremely unusual high quality figured lumber,
turning blanks and burls for those looking for
the best and most unusual wood. BEREA
HARDWOODS. Cirele No. 840.

STEVE H. WALL LUMBER CO.
Quality hardwoods, plywood, and exotic lum­
ber. Will ship UPS or motor freight, wholesale
prices. Catalog. STEVE H. WALL LUMBER CO.
Circle No. 856.

WOODWORKERS SOURCE
Over 100 quality woods from around the world.
Lumber veneer, turning stock. Quantity dis­
counts. UPS or truck shipment Satisfaction
guaranteed. WOODWORKERS SOURCE.
Circle No. 869.

Income Opportunities &
Education
GUARDSMAN
Profit from your hobby and capitalize on the
multi-billion dollar furniture repair and refinish­
ing industry with a world leader. GUARDSMAN.
Circle No. 908.

THE WOODWORKING SHOWS
Three days of can't miss education and sav­
ings! Learn about the latest hard-to-find tools,
equipment and supplies. Attend seminars for
every skill level. Save on everything for your
shop. Forty-two shows this season. THE
WOODWORKING SHOWS. Circle No. 934.

Miscellaneous
AMERICAN STEEL SPAN BUILDINGS
Designed with the do-it-yourselfer in mind. Our
buildings are made in a heavy gauge steel with
a 2O-year warranty. Everything is pre-cut and
pre-drilled, and just bolts together. A quality
pre-engineered building with style and structur­
al integrity at a price that everyone can afford.
3 models to choose from! AZTEC STEEL
CORP. Circle No. 1064.

FUTURE STEEL BUILDINGS
Multi-purpose. arch-type structures. Ideal
backyard shops & garages. Many models &
sizes. Complete kits for the do-it-yourselfer.
Free informalion. FUTURE STEEL BUILDINGS.
Circle No. 1168.

NISSAN
This December. Nissan introduces the all-new
Titan full-size truck. Equipped with a 5.6-liter VB
delivering 300+ horsepower, 375+ Ib-ft of torque,
and a 5-speed automatic transmission as slan­
dard equipment, the Nissan Titan is full-size and
then some. NISSAN. Circle No. 1265.

PLANNING TO BUILD?
We manufacture a complete range of arch
steel buildings, tested and built to withstand
wind, snow, rain and seismic condilions. 30
Year Warranty. Since 1980. PIONEER STEEL
MFG., LTD. Circle No. 1298.

RAINHANDLER
Patented modern gutter. On thousands of
homes. No clogging. cleaning or ground ero­
sion. Rugged aluminum. 25-year warranty.
RAINHANDLER. Circle No. 1305.

WOODLINE USA
Industrial carbide router bits and shaper cut­
ters at the very best prices. 600 items in stock.
WOODLiNE USA. Circle No. 1369.

Power Tools
BAKER PRODUCTS
One of the leading manufacturers of portable
sawmills in the industry today. Find out how
you too can profit with a Baker. BAKER PROD­
UCTS, Circle No. 1428.

BOSCH BRUTE TOUGIfTN DAILLJDRIVERS
Feature a flexible ABS/Ny\on housing designed to
withstand significant abuse, a unibOOy powertrain
to maintain alignment between clutch, gearbox
and molor for extreme durability, and a steel-rein­
forced collar to enhance chuck durability and
protection if dropped. BOSCH POWER TOOLS
AND ACCESSORIES. Circle No. 1459.

SAVE MONEY, MAKE MONEY
Increase profits by culling your own lumber
with an Accu-Trac portable sawmill. Free cata­
log. Demonstration video also available.
COOK'S SAW MFG., L.L.C, Circle No. 1480.

DRILL DOCTOR DRILL BIT SHARPENERS
Sharp drill bits improve the quality of your pro­
jects. Sharpens 3/32· to 3/4· bits in about a
minute. Fast, easy to use, and precise, the Drill
Doctor is what every fine woodworker needs
on his workbench. DRILL DOCTOR. Circle
No. 1511.

FEIN POWER TOOLS
No more bloody knuckle, sore finger sanding.
Unique sander, sands aiong edges and into cor­
ners, without bouncing off or running away. The
secret is the distinct triangular sanding pad,
combined with a high speed oscillalion. German
made. Brochure shows sander in action. FEIN
POWER TOOLS. Circle No. 1519.

FREUD POWER TOOLS
Freud oflers superior lools al an attractive price.
Catalog includes 16 pages of power tools and
accessories. FREUD. Circle No. 1532.

GENERAL AND
GENERAL INTERNATIONAL
All General and General International products
are durable and performing. All types of wood­
working tools. General cabinet style table saw
named 'Top Tool· in October 2003 issue of
WOOD magazine. GENERAL AND GENERAL
INTERNATIONAL. Circle No. 1552-

AWARD-WINNING DUST COLLECTION
Air cleaners, dust collectors, cyclone systems,
hose, connectors, adaptors, hoods. remole
switches, etc. 40-page free catalog, PENN
STATE INDUSTRIES. Circle No. 1623.

SHOPBOT TOOLS INC.
Be a part of the robotic tool revolution with easy
to use computer controlled routers for profes·
sional and home-based production. Build crafts,
furniture, signs, 3-D carving and much more.
SHOPBOT TOOLS INC. Circle No. 1714.

10 TOOLS IN 1
Ultimate Home Shop for woodworlling or metal­
working, Compact. easy to use, built to last.
Free catalog. SMITHY SUPERSHOP. Circle
No. 1766.

PORTABLE SAWMILLS
Converl logs into valuable lumber, whether
you're a novice or experience sawyer, using a

Wood-Mizer portable bandsaw miil. Personal
sawmills start at $4,495. send for our catalog.
WOOD-MIZER PRODUCTS. Circle No. 180.5.

NEW MULTI·DUTY PLANER
MOLDS, SANDS & SAWS
Quickly turn low-cost rough lumber into valu­
able finished stock... create high-profit mold­
ings, tongue & groove, picture frame stock, any
custom design. Choose from 12, 18 or 25 inch
models... all with infinitely variable power feed.
WOODMASTERTOOLS. Circle No. 1818.

Project Parts & Matet1als
ADAMS WOOD PRODUCTS
Adams Wood Products has a free full-color cata­
log highlighting their line of in stock solid wood
components made right here in the good old
U.s.A. A new line of kitchen island legs and cabi­
net oniays are introduced in this catak:lg edition.
ADAMS WOOD PRODUCTS. Circle No. 1831.

OSBORNE WOOD PRODUCTS, INC.
Woodlurnings are the focus of Osborne Wood
Products, Inc. Our company has a free catalog of
tumings, which include table legs, k~chen island
legs, bunn feet as well as bedposts. Custom
woodturnings are made from a large variety of
woods, "No order is too small." OSBORNE
WOOD PRODUCTS, INC. Circle No. 1849.

SCROLLSAW PATTERNS
Up to 74" clocks, 300+ patterns, books, clock
parts, saw blades, tools, wood, and more,
WILDWOOD DESIGNS. Circle No. 1857.

Shop Accessorles
FEIN POWER TOOLS
More Power. More Capacity. Fein's Turbo III
Portable Vac is the perfect size for big jobs. II
makes dust-free sanding and weUdry cleanup
easy and practical. FEIN POWER TOOLS.
Circle No. 1953.

MOISTURE METERS FOR WOOD
Affordable, reliable moisture meters for wood,
pin and pin-less. for all moisture ranges and
measuring depths. Moisture meters for con­
crete and drywall. Free catalog. L1GNOMAT
USA, LTD. Circle No. 2013.

ONEIDA AIR SYSTEMS
Wood dust collection systems & components.
Free shop duct design service. ONEIDA AIR
SYSTEMS, Circle No. 2039.

Woodlumlng Supplies
BEREA HARDWOODS
Quality pen kits and other turning kits. We are
designers and manufacturers of high quality
and unique pen kits for turners. BEREA HARD­
WOODS. Circle No. 2127.

HUGE VARIETY OF
PENCRAFTING PRODUCTS
Including: 24 kt kits, lathes, dUplicator and lem­
plates, wood and finishing supplies. 40-page
free catalog. PENN STATE INDUSTRIES.
Circle No. 2158.

WOODWRITE, LTD.
Precision mini lathes, titanium pen kils, and
USA-made pen making supplies plus Turner's
Magic polishes. WOODWRITE, LTD; Circle
No. 2182.

TO ORDER PLEASE USE THE AnACHED CARD Wood Magazlna July 2004 113



curious craftsmen

want to do business," she says. "We have
recently begun offering plans for a few
playhouses, and may pnxlucc more." Even
with her busy schedule, she finds time for

Walls of the Country Co«age playhouse bear
Barbara's whimsical flowers and vines along
with birds, bugs, and even a few fairies.

other woodworking, below. And she simply
enjoys producing projects that help drive
kids' imaginations. To leam more, visit
barbarnbutler.com or call 415/864-6840.•

Barbara rett.ms to her roots by crafting
about 10 custom furniture pieces per year.
"That's my art now, my escape,~ she says.

SHOP TIP
Keep outdoor colors bright
Barbara Botler tells her clients thai
they may have to sand and re51ain
their structures every lour years. But
many doo'j feel the need fOf'seven
or eight years. Here's her advice for
creating exlerial' finishes thai last:

• Apply stain liberally 10 outdoor
protects. The stain will weather 10 an
attractive appearance after a year or
two 01 exposure, and then continue 10

look good for another couple of years
before needing to be restained.

• Clean the structure at least twice
each year by sa1Jbbing with a stiff
bristle brush dlpped in a mixture of
biodegradable soap and water.

• Protect the slain by refreshing the
topcoat every year or two. Use a clear,
penetrating-oil exterior finish that
contains ultraviolet (UV) light inhibitors.
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You're almdy two. With Guardsman FurniturePro·, you can become all three!

Talmud Creator. Skilled Hobbyist.

BUSINESS OWNER. Profit
Centers

n. ;"~,,,

GUARDSMAN
FumiturePrd

• Restaurants and Hotels
• Professional office buildings
• Moving and storage companies

NOT TO MENTION:
• Protected territories
• Affiliation with the most established

and respected name and presence in
the marketplace

• The support of a Sl.2 billion
company, and the largest
~nufacturer of furniture
finishes in the: world.

• Affordable frilnchise entry fees,
as low as Sg,SOO

• Home based with low OV'I!rhud!

For Franchise Information cau
800.496.6377

www.guardsmanfumitllrepro.com.

GUARDSMAN FURNrTUREPRO
CUSTOMERS:
• Homeowners
• Furniture reLJilers

TRAINING AND SUPPDRT PROGRAMS:
• Comprehensi~ initi~t triining
• Ongoing regional worltshops
• Web-based support progr~ms

• 24·hour tltChnk~l assistance
• Access to fellow Furniturel'l'O frilnchisees

Guardsman FumiturePro is a network of
franchises spedalizing in fumiture­
related services. Guardsman FumiturePro
hos available territories throughout
North America.



shop-proven products
These woodworking wares passed our shop trials

and collet from your Craftsman router
(there's one version for current models,
another for pre-2003 machines, and a third
version for Porter-Cable routers), then
thread on the connector where the collet nut
used to be. It takes just seconds.

Because moving the individual adapters
from bit to bit defeats the purpose of the
system, I'll keep a set of QuikRout adapters
on my most-used bits. (The W' kit comes
with four Ih"-bit adapters, and additional
adapters cost $10 for a set of three.) For

Change router bits in a snap, without tools
For years, router and accessory makers 1""11-----.,
have searched for the Holy Gmi! of routcr­
dom: a safe and effective collet requiring
no wrenches. Craftsman finally unearths the
answer with the QuikROUI System.

The system consists of a quick-release
connector and adapters that mount on
1/.1"- or lh"-shank routcr bils. Align the red
index marks on the connector and adapter,
and with a little pressure the adapter snaps
into place. Pull back on the connector's col­
lar, and the bit pops out. The mechanism
was a little stiff when J first started testing,
bUI it broke in nicely.

Although the adapters use two different
methods to hold the bit (the W' adapters
have a collet similar to the one the connec­
tor replaces; the 1/.1" version grips the bit
with set screws), both sizes fit into the
W' connector. That means you can switch
from a W' bit to a 1/4" bit-and back-in an
instant. I also found I could set up matched
bits, such as a rail-and-stile set, and swap
those bits back and forth without having to
test-cut and height-adjust each time.

Installing the QuikRout connector
couldn't be easier. Simply remove the nut

rarely used bits, I'(J either keep an extra
adapter on hand, or temporarily replace the
connector with the router's factory collet.

The only downside I found is that the
W' QuickRout System adds about ¥8" of
cutting depth to the router, which can be a
problem with long bits. For example, with a
21/4"-long straight bit in my fixed-base P-C
690, I couldn't cut any shallower than VI6".
With the 690 in its plunge base, however,
that bit retracted complelely.

-Tested by John Gebuhar

Craftsman Y211 QulckRout System
Perlormallce * * * * R
PrW;e $30

Al Sears stores or craftsman.com

Bridgewood cabinet saw
boasts beefmess
At first glance, Bridgewood's BW-JOLTS
3-hp, left-tilting, cabinet-style tablesaw
didn't look like anything special. But olle
glance under the table told me this saw
provides a lot of meat for the money.

It appears that Bridgewood's designers
married the massive box trunnions of a
Powermatic 66 with the stout trunniOIl­
mounting brackets of a Delta Unisaw. The
result is a powerful, vibration-free saw,
whose fence scale remains accurate
throughout the full bevel range. (Most table­
saws vary in blade-to-fence distance as you
tilt the blade from OC to 45c.) Out of the
crate, the miter slot of the BW-JOLTS was
within .0015" of perfectly paralJello the
blade, which is excellent. And I would rate
the cut quality as above average.

The front-locking Biescmeyer-style fence
fell short of the rest of the saw. however. It
denected an acceptable JX>8" at the arbor

woodmagulne.com

location whcn ripping a hefty sheet of
medium-density fiberboard (MDF), and I
found it easy to make the left face parallel
to Ihe tabletop using the two top-mounted
hexhead screws. But with the left face
perpendicular, the right face tilted V16" out
at the top. And the left face showed signs
of scoring from where it was machined at
the factory.

If you're a safety nut like me, you'll like
the BW-JOLTS's power switch: Once the
saw has been shut off, you must rotate the
switch one-half turn before you can turn it
back on.

-Tested by John Getwhar

Bridgewood BW-10LTS

Ptlrloonance * * * * R
Price 3hp with SO" fence, $1,300; optional

lamInate extension table &legs (shown), SIOO

Wilke Machinery
8ro'235-210ll, wilkemact1.com

Continued on JXlge 116
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Long Ranger MultiGate
Switch System
Po"",""",

"'"Penn Stale /rdJslries
8OOI3n·7297, pennSlateirlcl.com

We test IMIdreds 01 tools and accessories, but ooIy tIIose that earn at least three

stars lor pertormarce make the flMl cut and apfll!a in this section. OU" testers this

issue Include: retired high-sctmIlYOOlIWorI\ing teacher John cebuhar and Wl.lODe

magazine prqeets editor Owen Duvall. Both are avid~.

About our product tests

Blast gates automatically
fue up your dust collector
If you have a central dust-collcction system, you know the value of
blast gates ("valves" on the ductwork that you open or close to
direct suction to the tool in usc). After a long day in the shop, you
probably do the "blast-gate boogie" in your sleep: Open the gate,
walk to the dust collector, tum it on, walk to the tool, make the cut,
walk to the colleclOr, shut it off, walk to the tool, close the gate,
and so on.

Penn State's Long Ranger MultiGate Switch System saves you
steps because every time you open a blast gate on the system, your
dust collcctor comes on automatically. When you close the gate, the
collector powers down. No weak. suction from gates left open; no
hunting for a remote control.

The aluminum gates themselves are spring loaded, so they slam
closed when released. That loud "snap!" is disconcerting at first but
didn't appear to cause any damage. When you open a gale, you
must shift it slightly sideways in its track to engage a stopping pin.
The first few times I operated a gate, I jammed it by either pulling
too far or shifting it too much, but I quickly got the hang of it.

Installation of the MultiGate system proved super-simple, and I
mounted and wired four blast gates on my 4" PVC-pipe system in
less than an hour. The gate assemblies nicely fit both the PVC and
the 4" flexible hose between the gatc and tool. Oddly, there are no
keyhole slots or mounting tabs on the relay box to which alllhe
gates are wired, so you're on you own for where to put the thing. I
used some self-stick hook-and-loop strips to attach the box to the
wall near my collector.

For $50, you get one MulliGate blast gate, 100' of low-voltage
wire, a bag of wire connectors, and the relay box. Additional blast
gates (part no. LRGATE) cost only $11 each, so I did my whole
shop for under $100.
When you order, be
sure to specify
whether your dust
collcctor operates on
110 or 220 volts.
-Tested by Owen Duvall
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Jewelry box
Although you can
build this project
in no time, il is
sure to be lreasurro
by ils recipienllor
all time.

Business card
holder
Propped open on a
desk, or f~ded up
Inside ashirt
pocket, this sl1m
carlier delivers
your calling cards
In style.

Flower
aquarium base
Walch your garden
bloom again in this
water-filled globe
supported by your
shop-made base.

WOOD magazine June/July 2004

Improve your woodworking
Take this fun quiz to learn how many habits of
successful wOOdworkers you have and how 10
master those you don't

Guide to air·tight joints
Unctlver the se<:rets to precise
machlne- or hand-cUI joinery, as well
as simple fixes for common flaws.

Save money on tools
Want to buy top lools at rock-bottom
prices? Of coursel Products e<litor Dave
Campbell shows you oow.

Pft»jects to build over several
weeks 01' just a weekend

Modular entertainment center, .. and more
Here il is: OUf special 20th-anniversary project! You can build and
arrange the furniture pieces in this collection to suit aTV of nearty
any size and shape. Better stili, its base doubles as a coffee table,
and YQU'II find matching ell(1lables, too.

Sticky situation
see how 16 glues perlorm In our tests
of strength, open time, and water
resistance, among other things.

what's ahead
Come celebrate our 20th anniversary in this special September issue (on sale July 20)

120

Tools, Tips, and Techniques





POWER.
PERFORMANCE.
PRECISION.

FREE 12V Cordless Impact Driver or
14.4V Cordless Driver-Drill make
them your perfect choice
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