
• Build an heirloom Chessboard, complete with two hidden storage drawers
• Exercise your router and scroll saw on our Chippendale Table reproduction
• Weekend gifts for the holidays: ARoad Grader and colorful Kaleidoscope



One year free maintenance program with every
new Magnum Slide Compound Miter Saw.

Proicssionals Sens ing Projessionnls
Exce llence ill QUlllity, Perionnance, Vil lue

MILWAUKEE ELECTRIC TOOL CORPORATION, BROOKFIELD, WISCONSIN 53005 550-1630



PROJECTS , TIPS AND TECHNIQUES

23 Kaleidoscope
Byj ohn English
A package of simple
hardware makes short work
of a gift with universal appeal
... and the plan is ideal for
production runs.

18 Chessboard
By Rick White
A regal home for your chess pieces , this
project features two hidden storage
drawers and a warp-free top.

26 Road Grader
By Dick Dorn
Little construction workers
can adjust both the height

and the direction of this
road grader's blade

to tackle snow,
gravel or dirt
roads.

~
WOODWORKER

DEPARTMENTS
4 On The Level

Today's Woodworker passes a
big milestone, and the Good
Wood Alliance puts on a show
woodworkers are raving about.

6 Tricks of the Trade
Cutt ing circles on the table
saw, rescuing paint brushes
and mor e.

7 Shop Stumpers
Comparing shapers to
routers, and high speed stee l to
carbide.

8 What's InStore
Notes from the International
Woodworking Fair ... baby
biscuit joiners and handy
clamps ... and exciting news
from the World Wide Web.

10 Techniques
Furniture builder Bruce Kieffer
shares some professional
insights on tuning up and using
your jointer.

•
Safety First
Learning how to properly operate
power and hand tools is essential for
developing safe woodworking
practices. For purposes of clarity,
necessary safety guards have been
removed from the equipment shown in
some of the photos and illustrations in
Today's Woodworker. We in no way
recommend using this equipment
without safety guards and urge
readers to strictly follow
manufacturers' instru ctions and safety
precaution s.

12 Chippendale Table
By Carl Spencer

Originally offered in
the 1762 Thomas

Chippendal e catalog as
a sideboard table, the

author has adapted this
piece to fit modem

living rooms.

II



...---__ ON THE LEVEL

100,000 and Growing!
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Vol. 8, No.6 (Issue 4 8 )
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This issue is a real milestone for
Today's Woodworker. I don 't know
the exact moment, but sometime
during the last couple of weeks
our circulation passed the magi-
cal 100,000 mark! What's particu­
larly satisfying to all of us here is
that our family of readers is grow­
ing faster than any other major
woodworking magazine in Ameri­
ca. Add to that the fact that we can
now be found in bookstores and on
newsstands in over 20 countries
around the world (we shipped more
than 37,000 copies of this issu e to our
newsstand suppliers) and you'd have
to say Today's Woodworker has
arrived! A lot of the credit for this phe­
nomenal growth goes right back to
you, our loyal subscribers. We're now
getting a steady flow of mail after
every issue rolls off the press, provid­
ing us with a great feel for what you'd
like to see in your favorite magazine.

-ff- -tt- -f,-

I recently had the great pleasure of
attending a meeting of the Good
Wo od Alliance (formerly the Wood­
workers Alliance for Rainforest Pro­
tection, or WARP) . This pioneering
group is dedicated to encouraging
forest cons ervation through respon­
sible wood use. To that end, it has
just published the Good Wood
Directory, featuring over 200 manu ­
facturers and distributors of sus tain­
ably harvested or recycled solid
wood products and veneer. Th e
alliance also is spon soring Conserva­
tion by Design, a touring exhibition
which is currently at the Smithsoni­
an's Renwick GaHery. The exhibition
showcases furniture and sculpted
pieces crafted from recycled materi­
als and und erused or well-managed
wood species. If you're interested in
the show or the new directory, give
the Alliance a call at 802-862-4448 or
visit their new Web site:
http:/ / WMV.goodwood. orglgoodwoodi

Peter Murkett's
chairand Hank
Gilpin's desk are
both part of the
Smithsonian's stunning Conservation byDesign
exhibition, sponsored bythe Good Wood
Alliance. If you're planning a visit to the
nation's capital before January 12, besure to
check out the show at the Renwick Gallery.

Speaking of exhibitions, editor Stan
Schmidt attended the International
Woodworking Fair in Atlanta , Geor­
gia, in late Augu st. For more on that,
see What's in Store on page 8. Also in
this issue, a picture from a 1762 Chip­
pendal e furniture catalog was the
inspiration for Carl Spenc er' s elegant
sofa table design. Des igner Dan
Jacobson didn't have to look back
that far for his chessboard inspiration
- a clever idea from a Jam es Krenov
book got Dan moving in the right
direction. Builder Rick White wants
all of you to know that this is a great
project for intermedia te woodwork­
ers who want to stre tch a little - it's
eas ier to build than you'd think. Th e
same can be said about John English's
kaleidoscope and stand, a great holi­
day gift ideally suited to production
work. Speaking of the holidays, what
better way to light up a kid' s special
day than with Dick Dorn 's driveable,
workable toy road grader. Dick, an
Iowa shop teacher, seems to have a
good handle on the type of grades
kids really want to talk about.

Everybody here wishes you a happy
and safe holiday season and thanks
you for pushing us over the 100,000
readers
mark!
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sliding table
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3separate
3hp German motors

HOME
IMPROVEMENT

This is the ultimate
HOME IMPROVEMENT
machine. Complete,
powerful, and acom­
prehensive work center
forany woodworker.
Our FREE video will
demonstratewhy you
need the Robland X31
combination machine
inyour shop. For 50
years European wood­
workers have made
Robland the #1 choice
in combination machines. Ifyou want precision, ingenious design, incredible
value and a space saver, call (800) 234·1976 ext. 7000 now, and invest in your
HOME IMPROVEMENT today!

LAGU\IA TOOLS
2265 Laguna Canyon Rd..Laguna Beach.CA92651 ' (714)494-7006 ' FAX (714)497-1346

• '. , ,

Ave. no. Actual no. of
copies ea. single issue

issue during pub. nearest
preceding to filing

12mo date-
10/1/96

A.Total no. copies (net press run)....102,000........104.968
8.Paidand/or requestedcirculation

1. Sales: dealers. carriers.
counter & vendors.... .. 5.166 5.006

2. Mail SUbscription 93,713 92.107
C.Totalpaidand/

or requestedcirculation 98,879 97.113
DJreedistribution bymail samples.

complimentary. and other free 1.198 2.069
E.Free distributionoutside themail 200. .. 33
F.Total free distribution . 1.398... .. 2.102
G.Totaldistribution 100,277. 99.215
H.Copies not distributed

1. Officeuse. leftovers. spoiled 1,433 3.130
2. Return fromnews agents 290 .2,623

I. Total 102,000 104,968
Percentpaid and/
or RequestedCirculation ...98.60% 97.88%

I certify fhat the statements madeby meabove arecorrect
and complete.
Larry Stoiaken. Editor in Chief - 10/1/96.

STATEMENT OF OWNERSHIP. MANAGEMENT AND CIRCU­
LATI ON (Required by Section 3685. Title 39, United States
Code.) l A. Title of publication: Tcday's Woodworker. 18.
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annually: 6. 38. AnnualSubscription Price: $19.95. 4. Com­
plete mailing address of the publication office: 4365 Willow
Dr.. Medina. MN55340. 5. Complete mailing address of the
headquarters: 4365 Willow Dr.. Medina. MN 55340. 6. Full
names and mailing address of publisher and editor: Ann
Rockier Jackson, Publisher. and Larry Stoiaken. Editor in
Chief; Rockier Companies, Inc.•4365 WillowDr.. Medina. MN
55340. 7. Owner. names and addresses of stockholders:
Rockier Companies. lnc.; Ann Rockier Jackson and Norton
Rockier. 4365 Willow Dr.. Medina. MN55340. 10. Extent and
natureof circulation is:

eaIITol/·FREE 1·800·925·2005 • Great Tools Direct! :::~s::;t~::s~::.;,~i:r 801

Superb power­
to-weight

ratio.

Powerful industriat motor
delivers 145 ill . lbs. of

torque.

6 Precision
Clutcll Setting»

"Your100%Satisfactionis Guarameed!"

FREE BONUS!
If you're among the first 1000 people who take
advantageof this exclusive direct-to-you offer,
you'llalsoreceive a 2l-Piece Accessory Kit.

It's a $19" value, yours FREE to keep as our
gift-even if you return the drill set. You're guar­
anteed to comeout ahead no matter what!

PRICE SLASHED! Now just $59.95 - the
best vallie on a 14.4 Volt Drill GUARANTEED!

Heavy Duty 3/8 " lucobs"
Keyless Chuck

Visit our web site: http://www.greattools.com

At Last! An Affordable
14.4v Cordless Drill.
Forget paying $200 ormore fora quality 14.4-vo/t cordless drill. Aspartofa
nationwide media campaign, the world's largest cordless drill manufacturer has
authorized ustointroduce this industrial 14.4vpowerhouse atanunheard of$5995

/

By RCJIl Bishop the cordless drill bargain of a lifetime!

U nleash awesome 14,4 volt cordless power TRY IT YOURSELF RISK-FREE
in your workshop, RY, boat, yard or anywhere. Go ahead. Feel the balance. Feel the power.

And, do it for an incredibly low price! Challenge thi s drill with your toughest projects.
But, don't take my word for it. Check the If it doesn't exceed your expectations , I insist

home improvement centers. Check the catalog you return it within 30 days for a no-questions-
houses. Check other ads in th is magazine! asked refund of the full merchandise price.

No. I'm not trying to send you to the com- To order your 14,4-Volt T-Handle Cordless
petition . 1want to prove to ) '0 /1 that th is is easily Drill/Screwdriver Set with carry

case, battery charger and bat­
tery, call toll-free, 1-800-925­
2005 or send your check for
just $59"' ($6'" S&H). Item No.
101-1DI. Limit 2 per customer.

Extra batteries are $29'" each.
($3"' S&H). Item No. 102-101.
CA res add sales tax. FREE
Bonus for the first 1,000 orders.



...----_ TRICKS OF THE TRADE

Cutting Circles and Sanding Shapes

PICK OF THE TRICKS

Kevin Hemm ingsen
Wabasha, Minnesota

A stop on the
miter gauge bar

helps position the
workpiece directly

over the highes t point
of the spinning blade.

This dimension is the
radius of the circle

being cut.

Slowly raise the blade (1/16"
between each revolution of the
workpi ece) until it cuts all the way
through the wood. As you work,
rotate the wood slowly: If it moves
too fast, or the cut is too deep, the
wood will burn due to side pres­
sure on the blade and teeth . Safety
is also an important issue here.

If you're cutting a circle under
12" in diameter, use a push stick
near the blade and maintain down­
ward pressure on the wood above
the nail. For best results, use a
good, sharp carbide blade.

Michael Trotter
Giebelstadt, Germany

Hinged Board Jacks
Board jacks are used for supporting
extra-long board s clamped in a bench
vise. I cut two pieces of 5/4 oak and
attached one to each front leg of my
workbench with 3" butt hinges. I
used a straightedge to keep them at
the same level as the bottom of the
vise. The hinges allow me to swing
the jacks out of the way when I don't
need them.

Resizeable Circle Cutting Jig for the Table Saw
Before I bought my band saw, I
used to cut circles on my table saw
using this easy-to-build jig. The
base of the jig is just a platform
with a bar that runs in the saw's
miter gauge slot. On top of the plat­
form, a sliding guide can be locked
in position with the turn of a screw,
allowing you to set any radius.

To cut a circle, begin by drilling a
small pilot hole in the center of the
workp iece, halfway through the
stock. Then set the radius distance
(the distance between the pivot nail
and the blade) and drop the work­
piece upside down on the nail.

Drill a hole in the center
of the bottom face,

haffwaythroughthe
workpiece.

Groove allows guide to slide
over tearout from the screw
that locks guide in position .

Tapered
plug
keeps
sandpaper
in place

Stiffen That Sanding Cloth
The idea of using a sanding bow is
great for sanding curved surfaces,
but sometimes that sanding cloth is
just not quite stiff enough. I find that
gluing the cloth to a piece of 3/4"
strapping stee l with contact cement
gives me much greater control, espe­
cially if there is any detail in the
piece that I'm sanding.

Michael Burton
Glorieta, New Mexico

Hole Beveling Sanding Block
Putting a beveled edge on the inside
of a hole is easy, if you use a metal
funnel. As the sketch above shows,
all you need is a funnel with a narrow
slot cut in the side . A strip of sandpa­
per is wrapped around the funnel
with an inch or so on each end
slipped into the slot. A tapered plug
pushed inside the funnel locks the
sandpaper in place. To use the
sander, just drop it in place and twist
it around and around until you
achieve the bevel you want.

R.B. Him es
Vienna, Ohio



r SHOP STUMPERS

Routers versus Shapers

A

Send your Shop Stumpers to
Today's Woodworker, P.O. Box 261,
Medina, MN 55340. Or e-mail us at:
editor@todayswoodworker.com.

Should I buycarbide-tipped
router bits or high-speed
steelrouter bits?

Skeeter Berg
East Farmington, Wisconsin

Q

A

stock in one pass; even a 3HP
router equipped with a 1/2" collet
would need to make several passes
to achieve the same profile.

You can buy the world 's grea tes t
router for less than $400, but an
industrial shaper - McGlynn says
small shapers with 1/2" spindles
are "all but worthless becau se they
have no advantages over a rout er" ­
will cost thousands of dollars.

Carbide bits are the only
way to go, says McGlynn ,
because they last 15 to 25

times longer than stee l bits. While
most pros echo this viewpoint, fur­
niture builder Bruce Kieffer from
St. Paul, isn't convinced: "If the bit
I need is made in both carbide and
stee l," Kieffer explains , "I almost
always buy the stee l one . Th ey're
less expensive and I can resharpen
the edge myself. For edge forming,
I do like the carbid e, but only
because they have ball bearing
pilots. I also like stee l bits because I
can grind them to alter their
shap es."

•

QI'm considering buying a
shaper, butwith the power
andassortment of router bits,

does the shaper have anyreal
advantage over a heavy duty router?

Michael D. Miller
Miller2629@aol.com

Shapers can claim some
advantages over routers,
Mike, but most of experts

advise home hobbyists to get a
router first. They are more versatile
and a lot cheaper. Mike McGlynn, a
local professio nal woodworker and
editorial advisor to Today's Wood­
worker, doesn't even consider it an
either-or issue .

"One doesn 't replace the other by
a long shot," explained McGlynn,
who has four routers and an indus­
trial shap er in his Minneapolis
shop . "A shaper is essentially a pro­
filing machine. And a router can do
a lot of things a shaper can't, like
mortis ing and using a dovetail jig. I
don't use my shaper that often. It
can sit idle for two month s or
longer. My routers get used almost
every day. I definitely would buy a
router ahead of a shaper ."

The shaper gains its advantages
in production work, especially
when it comes to manufacturing
molding or raised panels or if
you're going to shap e large parts
(chair legs, for example) from a
template. A big router can do every­
thing a shaper can - within limits.
An industrial shaper equipped with
a l W' spindle can easily handl e 4"

Getting the Glue Out
I always keep a couple of bottles of
wood glue handy in my shop, but
because I don 't use them on a regu­
lar basis, I had a problem with the
glue drying and clogging up the tip. I
easily solved this problem using a
two-quart plastic milk container . I cut
the top off and placed a little water in
the open container .

Now, whenever I use a glue bottle
I replace the cap and subm erge the
tip in the container of water . As long
as the tip is submerged, the water
prevents air from entering and the
glue is ready for instant use. This
saves both time and frustration,
which, in turn, makes woodworking
even more reward ing.

Howard E. Moody
Upperjay, New York

•

Bill Elmstrom
Tracy, Minnesota

Today's Woodworker pays from
$40.00 (for a short tip) to $150.00 (for
Pick of the Tricks) for all Tricks of
the Trade published. Send yours to
Today's Woodworker, Dept. Tfl, P.O.
Box 261 , Medina, MN 55340. E-mail:
editor@todayswoodworker.com.

Stripper Rescues Favorite Brush
I love to work with wood and do a
great deal of remodeling and paint­
ing. I recently lent my sash brush to
a friend , but when I got it back, only
the tip had been cleaned properly.
Th inking I had lost the use of my
trusted sash brush to any further
painting, I used it to apply stripper on
my next refinishing project. In sec­
onds, the brush lost its rigidity and
the bristl es started to bend again.

I usually use real cheap brushes to
apply stripper becau se it tends to
loosen the bristl es . Knowing this , I
worked the stripper into the base of
the sash brush , but then cleaned it
off as soon as the paint was worked
out. I was rewarded with a brush that
was as good as it was the day that I
lent it out.

II



... WHAT'S IN STORE

Miniature Biscuit Joiner
By Stan Schmidt

Th e Intern ational Wo odworking
Fa ir, held jus t a week af te r th e
Olympic Games, was sort of like vis­
iting Willie Wonka's Chocolate Fac­
tory: just throw a couple of pieces of
wood in one end of a huge machin e,
and it spits out a piece of furniture at
the oth er end. That's a slight exag­
ge ration - but only slight - of some of
the 1,200 exhibits that filled Atlanta 's
Georgia World Congress Center in
August, attracting some 43,000 par­
ticipants from around the world .

There really were some mon ster,
million-dollar -plu s machines - one
actually turned a sheet of plywood
into two knockdown Adirondack
cha irs in a matter of minutes - but

Seen ontheWorld Wide Web
http://todayswoodworker.com
Today's Woodworker and The
Woodworkers' Store have joined
forces to provide a comprehensive
list of woodworking-related sites
on the WWW.This growing page
already includes 150 links to cata­
logs/retailers, clubs/associations,
directories, hardware/finishes,
magazines /books /Tv, news­
groups/forums, tool manufactur­
ers, wood/ trees/forestry , wood
products, woodworkers' home
pages and miscellaneous links. If
you operate or discover a WWW
site that should be included on our
links page, please e-mail us at :
editor@todayswoodworker.com

big wasn't everything: Ryobi dr ew
lots of attention with a miniature bis­
cu it joiner that carries a miniscule
$69 price tag. Model DBj50 uses bis­
cuits that measure only 5/8", 3/4"
and 1" long. Putt ing that in perspec­
tive, th e smalle st commonly used
biscuit is 5/8" wide and n~ " long .
Ryobi's joiner also comes with a see­
through fence, a must when working
with small projects like cabin et face
fram es, mo lding s, picture fram es,
decorative boxes and hobby crafts.

Ryobi also unveiled three new
routers (Bl'hp, var iable spee d, $145;
2hp, $129; 2Ythp, soft start variable
speed, $159); two 14.4-volt cordless
drills, each with two batteries and a
one-hour diagno stic charger (center
hand le, $165; pistol grip, $129); three
variable speed co rded dr ills 0/2"

hammer, $75; 1/2" spade handle ,
$65; 3/8" chuck, $39); a 4.8-volt cord­
less power pen, $39; a multi-tool with
a flex shaft , $59; an orbital jig saw,
$79; and a 4" angle grinder, $55.

New and Improved
Am erican Tool Companies is intro­
duc ing th e Horse l'ower' Handy
Clamp, wh ic h tu rns a sawhors e,
workbenc h, work vehicle or tool box
into a clamping center. You supp ly
whatever length of 3/4" black pipe
you desire and attach the brackets to
your work surface. T h e jaws and
handl e rotate at 180° and can create
up to 350 pound s of pressure. Street
price is $15.95.

Adjustabl e Clamp Co. has expand­
ed its J orgensen line of rectangular
aluminum bar clamps by adding a
deep-r each version (3500-DR) that
ha s a clamp face of l OX" x 3'%" (the

regular version ha s a clamp face of
1%" square) . It's available in six open­
ing capacities from 12" to 72." j or­
gensen also introduced a mini-com­
pound miter saw ($77.70), with sev­
eral quick-lock se ttings for left and
right miters from 90° to 22.5°.

Short Takes
Most keyl ess chucks require two
hands to prop erly tighten or loosen.
Th e Jacobs Chuck Manufacturing
Com pany is changing that with its
3/8" capacity, single-sleeve Hand­
Tite Evo lution chuck for portable
drill! dr ivers .. . Powerma ti c ha s
unveiled its new Accu-Fence system,
which will be standard equipment on
the Model 66 and other Powermatic
tabl e saws . Powermatic al so is
expanding its Artisan product line

with a 14" drill press, a 6"
jointer , a 10" table saw and
a 14" band saw ... Milwau­
k e e El e ctri c Too l ha s
introduced a 38-po und ,
fold-up, 36" tall miter saw
tool stand that features 16­
gauge steel and a 500­
pound weight capacity ...

Bosch has a new lO-inch slide com­
pound miter saw featuring a 13-amp
motor, a 3%" fence and a crown mold­
ing bevel stop ... DeWalt is recalling
150,000 DW9104 and DW9106 one­
hour battery charger s because th e
plastic housing could separate dur­
ing a severe impact, exposing electri­
cal components that could present a
sh ock hazard . Th e charg ers are
stamped with a dat e code between
9534 and 9615; they can be returned
to a Black & Decker/DeWalt Service
Ce nte r for fr ee replacem ent. Fo r
more details, call1-80Q-54Q-2626.

•
WHAT'S IN STORE HOTLINE: If
you know of new tools, hard­
ware, books or World Wide Web
sites, contact Stan Schmidt at
Today's Woodworker, P.O. Box
261, Medina, MN 55340. E-mail:
editor@todayswoodworker.com
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Order By Credrt Card
orSend Check To:
MLCS,Lld .,
P.O. Box 4053 TG

t I Rydal, PA 19046

MERLE
Tbe ADJUSTABLE
CORNER CLAMpe

ITEM #14 20

REG. $39.95 SALE $2495

• Adjustable, uniform clamping
pressure on all corners ' Great

fo r wide cabinetframes (for center
or edges) • Forces a frameinto per­

fect square ' Almost i\O capaci ty limita­
tion. ships with 23 FEETsteel handing

• Aluminum & Steel construction

22 Pc. Tapered
Drill Bit Set
For exceptional thread "Bite"!

Includessizes5.6.7,8.9. 10. 12. seven
matchingcountersink heads with
adjustablestopcollars. & Allen key.

Router Speed Control
Gets the best results with the wood
and bit you are using!
• \\'o r~, with all .ro~lters .1-114" III' InClUdes

or l.ESS- 120\ I) Amp Dust Cover

• Full horsepower and torque at allspeeds
• Gi ves lour router a feature onlv availableon

routers costinghundredsofdollars!

ITEM #1304 $
REG. $49.95 SALE 3495

ITEM #1385
REG . $35.00 SALE $2995

Biscuit Joining Set
5/32" Slot Cutter-114" Shank
and 250 #20 Biscuits
"BiscuitJoiningwith your Router".
Instructional sheet included.

MLCS Woodworking
Accessories ONSALE!

25pc Brad Point

~/r:!!u~:~o~ntwood, . Mld
plastICS & composites.
Bit sizes from IIR" 10 112" IJ\' 1/64" increments.
Bits arc deep fluted to clearchips quickly.

ITEM #1413 $ 95
REG. $34.95 SALE 18

ITEM #14 14 REG . $34.95 SALE $2295

Professional
Production

aualityGuaranteed!

·-IVIL CS
Professional Woodworking Products

. . .. ' . . . . ... ..
SET# BIT STYLE RAISED PANEL LRG. DIA. S ET PRICE

#1301 1/4" ShankRouler * 2" $69.95
#1302 1/2" Shank Rouler * 3-1/2" $79.95
#1303 1/2" & 3/4" Shaper 4·5/8" $99.95

o OGEE RAISED PANEL
#1423 2' Large Diameter $29.95

a TONGUE AND GROOVE
#1333 Straight $29.00
#1335 Wedge $29.00

o BULL NOSE
#1330 1/2" Dia. of Circle $16.00
#1331 3/4' Dia. of Circle $21.00

STRAIGHT WEGGE 0 PATTERNIFLUSH TRIM
r---c;--Ir---s-f #1340 112' Dia.• l ' Cunlnglength $15.00
~ #1341 3/4·Dia .l·Cuninglength $17.00

aROUND OVERo #1314 (118" Radius) $11.00
#1315 (3116" Radius) $11.00
#1394 (114 " Radius) $13.00
#1316 (5/16" Radius) $14.00
#1369 (3/8" Radius) $15 .00
#1370 (1/2" Radius) $17.00

o FLUSH TR IM
#1337 3/8' Dia.. l ' Cuning length $8.50
#1338 1/2' Dia.. r Cull ing length $9.50

o RABBETING KIT
Change hallbearill~ ~u i tll'~ amiselect 4depth ofcuts:
VX'". '116". , /16". IN '. ScI: 1/4" shankrabbennghit.
of hl·:t ri l1~' (Y~". I /~ " . "IX", .V"I") andhex kL'~

#1425 1-112' Large Diameter $25.00

*Ba ll be a r in g In c lu d ed

Make Beautiful Raised Panel Doors
with your 1/411 or 1/211 Router,
or with your 1/211 or 3/411 Shapero
Our professional produc­
tion quality router bits
make itquick and easyto
produce attractive raised
paneldoors. Our
reversible combination bit
makes a matching rail and
stile frame. Thepanel
raising bit with ball hear­
ing guide makes a perfect
raised panel every time!

~ * Reversible Combination Rail & Stile Bit
Work s with stock from 11116" to 7/S",

Expert Technical
Help Before
&After Sale

FREE
40 PAGE
CATALOG!



Right hand holds
workpiece to t he
infeed table while
pushing it toward
the knives

To see if the jointer's infeed and
outfeed tab les are parallel, joint two
long boards and ho ld th e jointed
edges toge ther: If their centers touch
and there are gap s at the ends, one
or both of the tables are low near the
cutterhead. If th e ends touch and
there's a gap in the center, then one
or both are high near the cutterhead
(St e p 2 ) . Adjust only th e infeed
table (exc ept in severe cases), then
keep testing until the jointed edges
rest against each other with no gaps.

Finally, adjust th e fenc e so it's
gauge reads 90° when it makes a 90°
cut. Use a square to make the initial
fence setting (Step 3) , then make a
test cut on a board and check it with
the square. Make necessary adjust­
ments until the fence is set right and
the tool is consistently making 90°
cuts. Wh en it does, you can adjust
the fence pointer to read 90°.

Center of
~"'-:~---.. cutterhead

Before you rein stall th e knives
(most jointers have two or three) , be
safe and unplug th e machine . Th e
easiest way to align th e knives is
with a set of magn etiz ed bars that
are available at most hardware stores
(see Step 1 at right) . These magnets
stick to the outfee d tabl e with one
e nd pro truding ove r th e kniv es.
Because th ey're magneti zed , th ey
pull the knives up to the level of the
outfeed table and hold them in place
while you tight en the set screws.

Test your knife installation by plac­
ing a st ra ight stick on th e outfee d
tabl e and then rotating the cutter­
head ma nua lly (us e th e pulley to
avo id gett ing nick ed by th e sharp
kn ives). T he s tic k s hould move
exactly the same distance with each
knife. Repeat the process along the
full length of each knife to make sure
that all the cutters are in line.

When half the workpiece
has crossed over t he
cut terhead, th e right

1-----1. hand will naturally pass
over the left. Bot h con­
t inue the ir roles: The

. right hand is now pushing

t~:;;;;;;;;;;;;;;;;::::====t~~~~~~~~~~~-~-~-~-~-------~-'J down on th e out feedt able, while t he left main-
t a ins pressure against
t he fence.

Three Steps to Success
Tuning up your jointer won 't take
very long - there are really only three
key steps to it. But before they can
be performed , you should be com­
fortabl e with the basic operation of
the machine. If you've only scanned
the manual that came with your joint­
er, this is an excellent opportunity to
give it a thoro ugh read .

While you' re reading, hav e a pro
sh arpe n th e k nive s . I' ve bee n a
woodwo rker for more years than I
care to rem em ber, and I'm pretty
comfortable sharpening just abo ut
eve rything else in th e shop. But I
leave planer and jointer knives to the
experts - it's just too tricky trying to
keep those long edges straight with­
out the proper equipment.

...-- TECHNIQUES

All the craftsmans hip
in th e world wo n't
help you build better
projects if the board s
you start with are not
straight an d tr ue . To
mak e them so, mo st
woodwo rk ers usu ally
turn to their jointers.
Peter Korn walked us
th roug h buying and
sett ing up a jo in ter
back in issu e 37 aan-
uary /February 1995). . (For clarity, the 9,uard5'!re not
In this issue, I'd like to ..-5 fw non the58 ,lIu5tratlon5.)

address keeping your
jointer in tune, and share a few tips
that will help you get the most from
this dependable shop work horse.

Left hand holds the
workpiece tight

against th e fence

Jointer Basics
/O-!LJl..~~

By Bruce Kieffer (
I
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Dan's old
push stick
(left) and
improved
version
(above).

Don Kinnaman of Phoenix, Arizona ,
offered up a nice improvement for
a join ter pushstick way back in
issue 4 (July/August 1989). Based
on a wooden cement float. Don
added a hand plane knob at the
front end and a friction fitted
replaceable stop at the back.

Bruce Kieffer, a frequent contributor,
is a professional furnitu re builder
based in St. Paul, Minn esota.

this in the tune-up section above), or
the workpiece is too sho rt. In the lat­
ter case, just hot melt glue a piece of
scrap to the end of th e board, let it
dry, then make your cut.

Finally, a word about fee d direc­
tion. To avoid chipping or chatter,
make sure you feed th e woo d into
the knives so that th e g ra in pattern
widens toward the trailing end.

•

Two Jointer Tricks from Readers
Ashton Wilson, a reader from Sioux
Falls, South Dakota, shared a great
tip in issue 39. When he needs to
swing the guard on his jointer out of
the way for operations like leg taper­
ing (see below), he no longer has to
worry about his fingers being too
close to spinning knives. That's
because he installed a standard
cupboard knob on the guard.

1~~::======~~C~a~b~ilnet knob

When jointing end grain, start the
cut on one edge and run a little

into the board (top). fhen reverse
the workpiece and finish the cut
from t he opposite edge (right).

End Grain, Snipe and Feed Direction
Jointing end grain can be tricky. To
do so without tearing a huge chunk
out of th e trailing edge of a board,
stop feeding aft er an inch or two ,
reverse the board and compl ete the
cut from the other end. But don 't try
thi s with narrow (less than 4") or
long (more than 48") boards.

Snipe is th e wood shop word for
that annoying little concave cut that
jointers tend to leave on the end of a
pass . Eith er th e outfe ed tabl e is
lower than the knives (see how to fix

Hook your
hand around

the fence as an
extra safety

precaution

Step 2: You cantell if yourinfeed
andoutfeedtablesareparallel by
jointing test edges onsome long
scrap.Usually adjusting the infeed
table will take careof any problems.

Step 3: Use a 90°triangle to square
yourfencewith the outfeed table.
Once it 's perfect, adjust the fence
gauge accordingly.

Step 1: Magnetized barshelpset the
jointer knivesflush with the outfeed
table. The barsholdthe knivesin place
while theset screws aretightened.

A Pro's Quick Fix
Every woodworker enjoys saving a
few doll ars , especially if doing so
doesn't have any impact on the quali­
ty of his work. When new ly sharp­
ened jointer knives get nicked by an
unusually hard knot, there's no need
to resharpen them right away. Just
move one knife a little to the side so
the nicks no longer line up.

ED



Chippendale Sofa Table
Decorative leg brackets on this classic reproduction are attached to
the legs and aprons with mortise and tenon joinery.

By Carl Spencer

homas Chippendale just-_II> made another sale. My
wife wanted a new sofa table for our
family room, and after an exhaustive
search we finally se ttled on a design
from his 1762 catalog. The sideboard
table that caught our eye has certain­
ly proven its timeless appeal, and we
found the idea of leg brackets - typi­
cal of Chippendale 's later work ­
especially appealing .

Chippendale worked almost exclu­
sively in mahogany throughout his
long and illustriou s woodworki ng
career, but we built our reproduction
out of red oak so that it would match
our family room's decor.

Making the Legs and Aprons
Th e first step in building this table is
to cut all the parts to size accordin g
to the dimensions given in the Mate­
rial List on page 14. With that done,
milling can begin with the four legs
(pieces 1), which are fashioned from
solid stock that is ripped and jointed
square to 2W' . Use your table saw to
cut a 45° chamfer on the inside cor­
ner of each leg (see the Pinup Shop
Drawings between pages 16 and 17
for dimensions), then lightly joint the
chamfered face to remove any saw
kerf marks. Set the legs asid e for a
few minutes and move on to th e
aprons (piec es 2 and 3) . Ma chine
tenons on both ends of each apron
(see the Pinup Shop Drawings for
dimensions), us ing a sharp dado set
and your table saw's miter gauge.



Fillersareused to simplify the
mortise and tenonjoinery that
attaches the bracketsto the table.

Th e completed brack et s will be
attached to the rest of the table with
mortise and tenon joinery, so stay at
your table saw to make tenon shoul­
ders on the two short edges of each
tr iangular blank. Begin by se tting
your dado blade's height to 3/16"
and remove enough material from
each side of the blank to leave 1/4"
thick tongues, as shown in the top
two photos at left (see the Full-size
Pattern for dimensions). Transform
these tongues into tenons (bottom
two photos) by adjusting the dado
blade height to 5/8" and removing
enough waste to define the tenon s.
Mak e photocop ies of th e design
(see th e Full- s ize Pattern) and
glue them onto the blanks with a
low-tack spray. Then drill h oles
through the inte rior cutout area s
and complete the fretwo rk using a
scroll saw or jigsaw. Cutting out the
area between the tenons (see below)
makes final shaping a lot eas ie r.
Th at shaping (see th e two photos
above) can be done on your router
table with a 1/ 4" roundover bit.

Round over the scroll
sawed edges of the
brackets with a
piloted1/4"radius
roundover bit in a table-mounted router.

After changing the blade
height, useyourmiter gauge
to complete the tenons. The
waste between themwill be

........_... replaced byfillers (pieces8)
during assembly.

Making the Brackets
Start making the brackets (pieces 4)
by ripping enough straight-grained
5/ 8" thick lumber (see Material List
on page 14) into 3~ 1I wide strips to
make eight bracket blanks. Cut the
strips into tr iangles on your table
saw us ing th e mi ter gauge , and
make sure th e two sho rt sides of
each triangle are exac tly at 900 to
each othe r or you'll have problems
during assembly.

Use yourtable sawto
createtongues onthe short
sidesof the triangular
bracketblanks, asshown
in the two insets at left .
Begin bymaking a pass to
definethe tenon(using a
sharp blade to combat
tearout), thenremove the
rest of the wastein
subsequent passes.

Figure 1: Mortises in the legs(theyhouse tenons
onthe bracketsandaprons) are cut ona router
table using a 1/4" spiral fluted straight bit.

Decorative Milling
In the Chippendale tradition, the legs
on this tabl e are fluted . Th e flutes
are stopped before they reach the
top or bottom of each leg (see the
Pinup Sho p Drawings). To make
them, install a 1/ 8" veining bit in the
table router and use the same tech­
nique employed to stop the mortises
for the brackets: Pairs of matchin g
pen cil marks on th e router table
fence and the workpiece.

The morti ses that hou se these
tenons will also accommodate th e
scroll sawn corner brackets, so this
is a good time to make those brack­
ets. Refer to the sidebar at right for
complete instruction s. When your
brackets are completed, turn your
attention back to the mortises.

Begin by installing a 1/4" straight
bit (spiral fluted works best) in your
tabl e-mounted router, and se t th e
fence using the dimensions shown in
the Pinup Shop Drawings. To stop
the mortises at the correct length,
scribe pencil lines on both the router
fenc e and the legs where each cut
starts and finish es (see the Pinup
Shop Drawings for this dimension) .
Rem ove th e stoc k (F igu r e 1) in
three passes until the mortise is 5/8"
deep. Wh en all four legs are mor­
tised, use the same fence setting and
bit to mak e similar mort ises in the
bottom edges of the aprons: Th ese
will house the tenons on the tops of
the brackets, and their dimensions
can be found on th e Pinup Shop
Drawings.
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MATERIAL LIST

1 Legs (4)

2 Front and Back Aprons (2)

3 Side Aprons (2)

4 Brackets (8)

5 Tabletop Fasteners (10)

6 Cove Molding (1)

7 Bead Molding (1)

8 Bracket Fillers (16)

9 Tabletop (1)

TxWx L
2%" x 2%" x 31 X"

3/4" x 4X" x 47X"

3/4" x 4X" x 1OX"

5/8" x 3W' x 8%2'

Steel

3/4" x 3/4" x 150"

3/8" x 3/4" x 150"

1/4" x 5/8" x 1'1..'

1" x 17" x 54"



Figure 2: Ease the hattemedges of the legs
with a 1/8" roundover bit. At 31%" long, these
legsareshort enough to perform this operation
while holding eachleg vertically onthe table.

Stay at the router table to ease the
bottom edges of the legs with a 1/ 8"
roundover bit (Figure 2 ) , th en
move to th e table saw and create
3/32" grooves for the tabletop fas­
teners (pieces 5) on the inside faces
of the aprons. Th ese are cut with a
thin kerf saw blade, and the ir loca­
tion s and depths can be found on
the Pinup Shop Drawings.

Fashioning the Moldings
Tru e to Chippendale's original 1762
design, decorative moldings are
used to dress up the apron. A cove
molding (piece 6) run s around the
top of each apron, while a wide bead
molding (piece 7) adorn s the bottom
edge. Th e safest way to make these
narrow moldings is to shape both

Figure3: The safest
wayto make the
narrow moldings that
adorn the aprons Is to
shape bothoutside
edges of wider boanIs,
then rip two lengthsof molding fromeach.

edges of a board (see Figure 3 ,
inset) , and then cut off the shaped
piece to the right width, as shown in
Figure 3 . While rout ing, make sev­
era l passes, ending up with a last
ligh t pass that both eliminates chat­
ter and minimizes sanding.

Frame Assembly
The legs, aprons, brackets, fillers
(pieces 8) and molding s can be
glue d up now. Start by gluing th e
brackets and fillers to the aprons, lin­
ing up the brackets with a combina­
tion square while the glue is still wet
(Figure 4 ). When aligned , clamp
them in place.

Figure 4: When gluingthe brackets to the
aprons, a combination square helpsline up
everything while the glue is still wet.

After the glue has dried, assemble
the front and back aprons to the legs.
To do so, apply glue to their tenons,
insert the tenons into the leg mortis­
es , and clamp th em in place with
pipe clamps (Figu re 5). To ensure
that the legs remain parallel during
clamping, insert a spacer between
th em , down at the bott om. Then,
before the glue sets, check the entire
assembly for squareness by measur­
ing diagonally.

The two side su bassemblies are
joined to the shorter apron rail in the
same manner, using scrap spacers to
ens ure parallel join ery. Sinc e the
fin al frame asse mbly must be
checke d for squa re ness on three
planes (the top and both ends) , you
may want to practice this procedure
a couple of times until you can do it
quickly and accurately, before apply­
ing any glue.

After the glue cures, apply mask­
ing tape over the legs except where
th e flut es ar e , th en highlight th e
flutes with a spray can of flat black
lacqu er. Remove the maskin g tape,
then sand the entire assembly to 220
grit. You can also give the moldings
a final sanding, th en trim th em to
length on your table saw or mit er
box. Glue the moldings and clamp
them in plac e with spring clamps
placed about every five or six inches
along their length (see Figure 6 on
page 16).

The Tabletop
Th e top (piece 9) is mad e from 1"
thick board s of variou s width s ,
matched for both color and grain pat­
tern . After jointing th eir edges ,
arrange the boards so that the grain
pattern s on their ends altern ate (one
crown up, the next down, etc.). For
aesthetic rea son s, I never lik e to
have a joint runnin g right down the
center of th e top. Appl y a lib eral
amount of glue to both edges of each
joint, and alternate your clamps (one
abov e th e top, th e next below) to
avoid cupping. Tighten th e clamps
until the joint is snug, but don 't over­
tighten them or you'll squeeze out
too much glue.

When th e glu e ha s cured, ask a
local cabinet shop owner to run your
top through their wide belt sander,
taking it down to 3/4". Back at the
shop, cut the tabletop to final size on
your tabl e saw, th en sand a 1/2"

Figure 5: When a"aching the legs to the aprons,
two pipeclamps will yield a better [olnt than
one.During this process, the authorusesscrap
paper to keep excess glue off his worktop.
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Figure 6: Aseriesof springclamps is a sure-fire
wayof providing equal pressure alongthe length
of molding when attaching it to the apron.

This book is available from Today's
Woodworker. To order, call 24
hoursa day: 1-800-610-0883.
Item 27822 $45.00

"American Furniture
of the 18th Century"
Destined to become a standard
in every bibliography on the
subject , Jeffrey Greene's latest
work is an inspired look at the
transition between European
and American furniture
traditions. As he notes in his
introduction, the 18th century
was a time when "furniture
design seemed to awaken from
a long post-medieval slumber
and literally burst onto the world
stage ." Greene captures this
exuberance in his text, but the
real treat here is the glorious
array of photographs - 274 in all
- that depict every imaginable
piece of period furniture,
includ ing those inspired by
Chippendale. Many are in full
color , and most are accompa­
nied by line art that brings home
the subtle intricacies of each
design. Greene also includes
information on finishing meth­
ods, creating workshop drawings
for reproduction, and a special
appendix on wood movement.
Th is is an essent ial manual for
anybody interested in reading
about or reproducing furnitu re
such as Carl Spencer's beautiful
pieces at left.

Carl W. Spencer is a woodwork er
from Fort Wayne, Indiana.

of bru shable semi-gloss lacquer . The
bottom surface of the tabletop should
receive the same treatment to mini­
miz e any te nde ncy to cup during
humidity changes. Each coat of lac­
quer must dry completely before you
can scuff sa nd between coats with
400 grit sandpaper.

After the th ird coat of lacqu er is
dry, place the top upside down on a
padd ed workbe nch. Cente r the leg
assembly on it and mark the loca­
tions of the tabletop fasteners. Then
remove the leg assembly and predrill
holes for th e fast en ers . With that
done, reposition the legs and install
the fasteners.

Final1y, place your table behind
your sofa and top it off with a hard­
bound reproduction of Thomas Chip­
pendale's 1754 edition of the "Gentle­
man and Cabinet-Maker's Director."

•

End Table
Leg s 2'''>' x 2'''>' x 20:4'
Tabletop 3/4" x 30" x 30'
Ap rons 3/4 · x 4:4"x 23 :4'

Coffee Table
Legs 2',.>. x 2'''>" x 16:4"
Tabletop 3/4 "x 30' x 48 '
Front & Back Aprons 3/4" x 4:4' x 4 1:4'
Side Aprons 3/4" x 4:4' x 23:4'

The author was so taken
with Chippendale's design
that he completed the
series with an end table
and coffee table. Each can
be built using the sofa table
instructions, with a few
dimensional changes.
You'll also need 128 "of
each moldingfor the end
table, and 164" of each for
the coffee table.

Completing the Series

Finishing and Final Assembly
Stain the leg assemb ly and top with
an oil-based stain. Al10w it to dry
tho roughly, th en appl y one coat of
sealer. Follow up with three topcoats

ra dius on the co rn e rs with a belt
sander. Form the top edges using a
1/2" beading bit in your router, and
create the bottom profile with a 1/8"
roundover bit. Th en sand all the sur­
faces to 220 grit.



All of our back Issues are stili available. Volumes 6 through 8
are shown here and the rest are on the order form or In the
Sourcebook. Remember, we 'll send you a free Today's Wood­
worker binder If you order six or more back Issues.

31 32 33 34 35 36

An entertainment
center. a pencil box ,
log hauling semi truck,
and a baker's shelf.
Item 97297 ....... ..$4.95

A Stickley hutch , a toy
tanker truck, heirloom
jewel ry box , and a tilt
table for the drill press .
Item 97289 ......... $4.95

,
A kid 's workbench, a
bookcase, an authentic
jelly cu pboard and a
Victorian bi rdhouse .
Item 97271 .........$4.95

A classic oak icebox,
deck tab le, adjustable
ba nd saw fence and a
woo dworker's whirlig ig .
Item 97263 .........$4 .95

A modular computer
desk, the 18 wheeler
for kids , a cherry end
table and CD holder.
Item 97255 .........$4.95

The sand ing supp ly
cabinet, a se lf-s toring
dollhouse, a hand
mirror and a coa t rac k.
Item 97247 $4 .95

37 38 39 40 41 42

A versat ile hobby box,
the salmon cutting
board, card playing
coasters and a race car.
Item 59048 ........$4 .95

A Stickley fern table , an
adjustable V-block jig , a
simple Shakerbench and
a Shaker vanity mirror.
Item 59014 ........$4.95

A traditional filing cabinet,
the looney whirligig. an
arts and crafts end table
and Scout's rocking pony .
Item 59006 ........$4 .95

A toy car and truck set,
the antique collector 's
cabinet and a simplified
steamer chair.
Item 58990 .... ....54 .95

A biplane coat rack, the
Scandinavian sideboard.
a cherry tea table and a
home phone center.
Item 58792 ........ .$4.95

A clamping station , an
early American dresser,
a wedged tenon sp ice
rack and a soup spoon.
Item 58784 ...... ...$4 .95

43 44 45 46 47

The heirloom blanket
chest, a mantel clock,
Corky crocodi le's desk,
outfeed/assembly table.
Item 17419 ... . $4 .95

The Itasca bookcase, a
toy barn , the golfer's
whi rligig , a Greene &
Greene hall mirror.
Item 17287 ... . $4.95

The ga rdener's bench,
a da rt caddy. Shaker
hall table and a router
surfacing jig.
Item 17295 .... $4.95

A c lassic mahogany
humidor, the LEGO®
cen ter and an oriental
redwood arbor.
Item 17302 . . . . $4.95

A sc roll saw blade
cad dy , the 4x4 jeep , an
heirloom jewelry box,
and the steamer trunk II.
Item 17310 .... $4.95

Look for more
back issues

on the
Order Form
andin our

Sourcebook!

Contest Deadline: March 31

Hardware kit
24092 $4.95
Issue 47
17310 $4.95
Compression Springs
35057 (4) $4.95

4x4 Jeep with Spring Suspension
The hardware kit includes Rubbarider wheels ,
people , a steer ing wheel , headlights, taillights
and enough dowel to build one Jeep . We've
also added a supply of compression springs.

We have extended the deadline for our Toys for Tots wooden vehicle competition to
March 31. 1997.This contest is based on Dick Dom's innovative spring

suspension system featured in Issue 47.The grand prize is a $250 gift
cert ificate from The Woodworkers' Store. but the real reward is in

helping a great organization enrich the lives of children in need.





n 1972 , th e world was
transfixed by two men
playing a board game for

th e unprecedented
prize of $250,000 .
Bob by Fischer, who
at th e tender ag e of

14 had won th e U.S .
Chess Open , was locked in combat
with th e venerab le Sovi et, Boris
Spassky. That event brought chess
to main street America, acco unting
for a massive surge in this ancient
gam e's popularity. Fisc her was the
last American to beco me internation­
al grand master, and even though he
forfeited his title a couple of yea rs
later, enthusiasm for the gam e has
remained high.

I've always liked combining two
hobbies, so wh en To day's Wood­
worker project designer Dan Jacob­
son wanted to build a chessboard, I
was quick to volunteer my wood-

working se rvice s. Although Dan's
des ign looks complicated, it's primar­
ily made up of simple moldings. And
th e clean lines, reminiscent of Art
Deco pieces, actually hold two
delightful secrets: A pair of almost
invis ibl e drawers, and a subtle
des ign theme that I'll reveal at the
end of this article (if yo u haven 't
already guess ed by then).

Making the Squares
Chess players are known for th eir
patience, an attr ibute that will come
in handy when making the squares
of the chess board grid (pieces 1 and
2). Begin this task by ripping two 60"
long pieces of stock, one in a dark
species - I opted for wenge - and the
oth er light co lored , such as th e
maple that I used for contrast. A sim­
ple table saw jig equipped with a tog­
gle clamp mak es cross cutting 64
identical 1%" squares safe and easy
(see Figure 1).

To accentuate the spac e between
the assemb led squares, their edge s
ar e slightly chamfered on the top
and bottom. The only safe way to do
this on such small piec es is on a
router tab le with a 45° chamfering
bit. You may have to clamp a thin
auxiliary fence to your router table's
fence if the opening in the machine's

Figure 1: Thiscrosscutting jig rides in the miter
gauge slots of yourtable sawand is equipped
with a toggle clamp to keep yourfingersout of
harm'sway.

fence is large enough to engulf one
of these small pieces . Chamfer each
square on the top and bottom faces so
that, when you assemble the grid, you
can choose the best face for the top.

Figure 2: Asimple jig facilitates drilling a series
of accurate holesfor the dowelsthat holdthe
chessboard grid together.

Wood Movement Solutions
We all know how wood expands and
contracts with the se as ons, so you
can imagine our concern when we
started discussing th e ch essboard
for this project, which features two
distinct species. To avert a potential
disast er, Dan employed a technique
we came across in a book written by
renowned woodworker Jam es Kren­
ov: A series of dowel pins (pieces 3)
are used to assemble the grid.

A drill pre s s is esse nt ial wh en
drilling for these pins, because if the
holes (see the P inup Shop Draw­
ings for locations and depths) are
the slightest bit off, the assembled
gr id will not be flat. A simple jig (see
Figure 2) clamped to the drill press
tab le lines up each square with the
bit. As you drill, make sure there is
no chip buildup in th e jig, or th e
holes will be off center . The squares
along the outside edge s are drilled
three times, while those on the cor­
ners are only drilled twice (on adja­
cent edges). The squares in the field,
however , receive four holes each.
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MATERIAL LIST· Chessboard and Case

1 Light Squares (32)
2 Dark Squares (32)

3 Grid Pins (112)

4 Corners (4)

5 Sides (2)

6 Drawer Slides (2)

7 Drawer Slide Supports (2)

8 Frames (4)

9 Braces (2)

10 Drawer Catch Support (1)

TxWx L
1/2" x 1%" x 1%"
1/2" x 1%" x 1%"

1/4" x 1" Dowel

1'%" x 1W' x 2W'

1/2" x 2W' x 14%"

1/2" x 1/2" x 15W'

3/4"x 2W' x 16%"

3/4" x 2W' x 17"

1/2" x 1" x 12%"

1/2" x 3/4" x 12%"



MATERIAL LIST· Drawers

11 Fronts (2)

12 Sides (4)

13 Bottoms (2)

14 Backs (2)

15 Catches (2)

16 Pulls (2)

17 Liner (1)

18 Long Dividers (6)

19 Sho rt Divide rs (6)

Grid Assembly
Dry fit th e g r id of
squares, picking the best
faces for th e top. Put a light
(maple) square in th e right-hand
corner closest to each player. Run
the grain of both species in the same
direction to help with wood move­
ment problems. You'll notice that the
1" long grid pins are too short to bot­
tom out in th e holes. Thi s is inten­
tional - it allows the wood to move
and allows the spacers to set the cor­
rect gap.

Make any corrections during your
dry fit becaus e, with the chamfer on
the squares, you won't be able to sand
the grid flat later. Use a straightedge
and several plastic laminat e spacers
(see Figure 3) to keep everything in
line and spaced perfectly , then glue
up eight strips of alternating dark and
light squares. When they're dry, glue
the strips togeth er to form the com­
plete chessboard grid.

TxWx L
1/2" x 2'%" x 13W'

1/2" x 2'%" x 71JJ"

1/4" X 12¥'s" x 7%"

1/2" x 2',4" x 12X"

1/4" x 1'%" Brass

3/8" Diameter Antique Brass

12" x 24" Self-adhesive Green Felt

1/4" x 1" x 11%"

Figure 3: Use several plastic laminatespacers
to assure proper alignment when gluingupthe
squares of the chessboard. Cuta recess in each
spacer to fit around the grid pin dowels.

Milling the Corners
The corners (pieces 4) of the chess­
board case are milled from one 12"
long piece of 1W' square stock that
receives decorative fluting and cham­
fering on two adjacent fac es (see
P in up Sho p Drawings for dimen­
sions and locations) . Th ese chamfers
are the same as those you alr ead y
milled on the grid squares, so return
to the router tabl e to cre ate th em.
The flutes are also cut on the router
table, using a 1/8" core box or round
nose bit. Mark the centerline of each
cut (see Pi nup Sho p Drawings) on
th e e nd of a piec e of 1WI squa re
scrap, then set your fence and make
practice passes on the scrap for each
flute before milling the workp iece.

Th e inside is formed on the table
saw, using a 1/4" wide dado set. To
reveal th e ste ppe d profil e of this
piece, make seve ral passes for both
safety and quality reasons. Wrap up
by cutting the corners to length .

Case Sides and Drawer Fronts
The case sides (pieces 5) and drawer
fronts (pieces 11) are made from the
same molding. To mak e thi s mold­
ing, rip your stock to 2~", then head
for the rout er tabl e. Use your core
box bit to cut the two flutes in th e
molding, then cro sscut the molding
to th e corre ct lengths and rip th e
drawer fronts to 2W'. Finally, go back
to the table saw dado set to cut the
rabbets on the ends of the sides (see
the Pinup Shop Drawings).

Drawer Slides and Supports
Th e outside edge s of the two draw­
ers ar e quite a distance from th e
case sides. Th is presents a problem
in that there is nowhere to attach the
draw er slides (pieces 6). Th e solu­
tion is to attach supports (pieces 7)
to th e insid es of th e corner mold­
ings. Each of these board s features a
groove into which the drawer slide is
inserted, and both board s can be
mad e at the same time as a single
piece of molding.
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Chessboard Lumber Kit
The lumber package includes
enough wenge and hard maple to
make all 64 squares.
Item #34356 $24.95

Chessboard Hardware Kit
A hardware kit is available for this
project that includes the drawer
pulls, catches, Nylo- Tape and felt
drawer liner.
Item #34281 ................. •.....$19.95

To orderkits, call 1·800·610·0883.

The chessmen shown on page 18 can
be ordered from Games by Jam es of
Ridgedale, MN: 1-612-546-544 6.

setup s on scrap before milling the
workpieces.

You can now glue and clamp the
drawers tog ether. The dra wer bot­
toms just slide into their grooves and
are then tacked to the drawer back
with a couple of 3/4" brads, making
them replaceable if necessary.

Finishing Up
After sanding the entire project thor­
ough ly, I applied three coats of Dan­
is h oil. Wh e n your fin ish is dry,
install the drawer catches (pieces 15)
and pulls (piec es 16). Th e catches
are simply screwed in place (see the
Pinup S h o p Drawings for loca­
tions) , tho ugh you will need to drill
ho les for the pulls (these are also
shown on th e Pinup Shop Draw­
ings ) . To make th e drawers glide
smooth ly, I recommend th at yo u
apply friction fight ing Nylo-Tape in
the four drawer slide grooves.

The inside of each drawer is lined
with self-adhesive felt (piece 17), that
comes in a shee t. This is simply cut
to size and stuck in place. Apply the
felt just to the bottom of each drawer.
To divide the drawers into individual
storage compartments, you can make
simple dividers (pieces 18 and 19)
spaced out to fit your particular chess
pieces. Use your dado set to creat e
half lap joints where the pieces cross ,
as shown in Figure 5 .

Finally, I promised earlier to reveal
Dan's design inspiration: If you look
at the completed project, the overall
impression is of a boxing ring, com­
plete with ropes and padded corne rs.
So find a worthy opponent and get
ready for round one.

•
Figure 5: The drawer dividers areripped and
jointed to the correctwidth andthickness, then
heldtogetherbyhalf lap joints.

braces and catch support in place.
When the glue is dry, drill four 3/8"
diameter counte r bores for 2Yz"
screws in the bottom of the drawer
slide supports (see Pinup Shop
Drawings ) , then sc re w th e side
assemblies to the frame.

Building the Drawers
You've alre ady created th e drawer
fronts, so now you can cut the rest of
the drawer parts to size. Install the
dado set on your table saw to make
the drawer slide grooves (see Pinup
Shop Dr a win gs) in th e outsid e
faces of the drawer sides (pieces 12).
Now cut a 1/ 4" wide groove on each
inside face of the sides and on the
drawer fronts for the drawer bottoms
(pieces 13). Th e backs (pieces 14),
receive no grooves for the bottoms.
Switch to your router table to make
th e dovetail joi nts that h old th e
fronts and backs to the sides, using a
14° bit (see Figure 4) . Before I use
th e dovetail bit, however, I always
use a straight bit to remove most of
the waste . And I always test my

The Grid Frame
The frame that surrounds the chess­
board grid is not only decorative, it's
also functional. This frame is use d to
attach the grid to the case.

Start making the frames (pieces 8)
by ripping stock to size , th en set
your table saw blade to 45° to crea te
the chamfer on the outside edge (see
Pinup Shop Drawings). Switch to
the dado set to cut the two rabbets
on th e ins ide edge, th en return to
your rout er tabl e to mill th e slight
chamfer above the top rabb ets (also
shown on the Pinup Shop Draw­
ings) . Cut the frames to length at a
45° ang le usin g your ta bl e saw's
miter gauge, then glue up the frame
(make sure it is square by meas uring
both diagona ls and adjusting clamps
until the measurements are equal).

The two fram e braces (pieces 9)
and the drawer catch support (piece
10) are ripped to size, then small rab­
bets are cut on their ends with the
dado set (see Pinup Sh op Draw­
ings) . Predrill and countersink for
1/2" screws, then glue and screw the

Maki ng th is molding is relatively
uncomplicated. Simply cut the stock
to the dimensions given in the Mate­
rial List, then create the grooves and
rabbets (see Pinup Shop Drawings
for dimensions and locations) on the
table saw using the dado set.

Now mill the drawer slides , dry fit
the corne rs, sides, drawer slide sup­
ports and drawer slides togeth er and,
if eve rything fit s, glue and sc rew
(see Pinup Shop Drawings for
screw locations) the case togeth er.

Figure 4: Use a 14° dovetail bit to formthe
joints onthe drawer sides, fronts andbacks.
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Kaleidoscope
Look nofurther, here's the perfect production projectfor the holiday season.

By John English

n e of Scotland's
most distinguished

sons, physicist Sir
David Brewster (1781-

1868), is credited with
inventing the kaleidoscope. Brewster
discovered numerous physical laws
that govern the behavior of light,
including Brew ster's Law, which
helps define such things as polarized
sung lasses. But you don't ne ed to
study optics to build th is kal eido­
scope: Ju st head for the shop and dig
out some 10" long pieces of 211 x 211

hardwood from the scrap bin. Th is is
a great production project, so look
for several pieces of stock. If you
can't find 2" square blanks in your
favorite species , just face glue three
piec es of 3/4" stock, th en trim the
two outside faces evenly so the mid­
dle piece is centered .

On ce you have your blanks, the
first step in construction is to mark
on e surface of e ach with random
pencil lines. That way you'll always
be able to orient the pieces correctly.
Next, use a try square to mark off
the three sections of each blank, and
the 1/8" spaces between them (see
th e Fu ll-s ize P atte rn between
pa ges 16 and 17). Crosscut e ach
blank through the spaces using your
table saw' s miter gauge, then move
to th e drill pr ess to sta rt milling.

Milling the Segments
I like to use Forstner bits throughout
projects like this: Th ey provide clean
walls and flat-bottomed bores.

Th e lens seg me nt (piece 1) is
bored three times, each with a differ­
ent diameter bit. Set up your drill
press so that a 1WI bit is centered on
the end of the segme nt: This is the
end that will be glued to the middle
segment (piece 2) upon reassembly .
Set the depth gauge on your drill

press to stop the bit 1/2" from the
other e nd of the segment, then
clamp the workp iece firmly in place
as shown in Figure 1 on pag e 24,
and bore the hole. Now switch to a
1/2" bit and drill 1/ 4 11 deeper into
the wood, then turn the segment end
for end and bore a 1/4" diameter
hole all the way through.

Milling the middle segment is a lot
s im ple r: Ju s t b ore it a ll th e way
through with the 1\4" bit , then us e
the same bit to drill a 2W' deep hole

o

in the wand segment (piece 3) . Drill
this hole in to the end that will be
glued to the middl e segment.

Th ere are two more milling opera­
tions th a t s ho uld be co mpl eted
before th e segments are reglued .
Begin with the 11/16" diameter hole
for the wand (see Full-size Pattern
for location) . An 11/16" Forstner bit
may be hard to find, so this can be
made with a sharp spade bit - if you
place a piece of scrap under the exit
point to prevent tearout.
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Finally, bore a series of 5/8" diam­
eter holes through the undrilled end
of th e wand segme nt, creating th e
hole that allows light into the kalei­
doscope (see Full-size Pattern for
locations), and use a rasp to straight­
en the two long sides of this opening.

1/16" x 7/16" x 7%"

TxWx L
2" x 2" x 3lil"
2" x 2" x 3lil"
2" x 2" x 3lil"
1/32" x 1/2" Glass
1/16" x 1" x 7%"

1/8" x 3/16" x 16"

disk on its end. I then spread some
slow drying (at least 30 second)
super glu e on th e ledge inside the
segment, and just lower the segment
onto the dowel ( Figure 2 at right) .

Most kaleido scopes use eithe r an
equilate ral triangle of mirror s (in
wh ich a tunnel is cre ate d using
thr ee mirrors of equal width) , or an
iso sceles triangle, which ha s only
two equal sid es. Th e hardware kit
for this project (above) contains a.set
of three mirrors (pieces 5 and 6) that
form an isosceles triangle. Use mask­
ing tape to create th is triangle (as
shown in Figure 3, page 25), then
insert it into the lens segment after
blowing the dust out. Use cotton or a
similar material to pack the mirror so
that it is centered on the lens, then
apply a lib eral amount of glu e
between th e lens segment and the
middle se gme nt. Working quickly
befor e th e g lue sets, pack cotton
wool into the middle segment, then
apply glue to the joint between it and
the wand segme nt. Make sure th e
mirror triangle lines up properly with
the elongated hole in the end of the
wand segment (see Full-size Pat­
tern), then apply clamps and let this
asse mbly dry.

4 Lens (1)

6 Horizontal Mirror (1)

2 Middle Segment (1)

5 Vertical Mirrors (2)

3 Wand Segment (1)

7 Inlay Banding

1 Lens Segment (1)

MATERIAL LIST • Kaleidoscope

Figure 1: Setup your drill press to bore each of
the three segments. Safetyis paramount here:
Make sure the workpiece is fi rmly clamped.

The Lens and Mirrors
The lens (piece 4) is just a 1/2" disk
of glass inserted into the lens seg­
ment. It's then glued in place in the
1/2" diameter bore you created earli­
er. I found the easiest way to seat the
lens is to secure a 3/ 8" dowel verti­
cally in my bench vise, then place the

Lens Segment
(Side view)

----- -- 1------.:_~: '/."r--

I
: - ~ '/,"-.­
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MATERIAL LIST· Stand

Figure 3: Create the
isosceles triangle of
mirrors byassembling
the threemirrors in the
hardware kit, using
masking tape.

When the last coat of oil is dry, slip
a rubber O-ring (piece 12) onto the
wand, insert the wand into the kalei­
doscope and install the second 0 ­
ring to secure the wand. Now rota te
th e kale idoscope so th e material
insid e the wand begin s to fall, an d
watch through the lens.

One last tip: For a more interesting
effect, twirl the wand as you watch
th ose magical patte rn s dev e lop
inside your kaleidoscope.

5/8" 10
11/16 " x 11W', Glass

3/4" x 4" x 4"

TxWx L
3/4" x 3/4" x 9"

1'%" Sheetrock Screws

Repeat thi s pr ocess on th e other
e nd , th en rai se th e bl ad e and rip
some 1/8" wide strips of a contras t­
ing s pe cies for th e inl ay banding
(pi eces 7). Cut sectio ns of th ese
strips slightly longer than you need,
th en sand eac h end to 22'l,;° with a
fine belt on your s ta t io nary bel t
sander. Use super glue to secure the
banding in the saw kerfs, then sand
off the excess when the glue is dry.
A sanding block works bett er than a
power pad sa nde r here: The latter
tend s to round over the chamfers.

Finishing Up
At thi s stage, you can insert
th e wand (pi e ce 11) in it s
hol e , turn th e kal eid oscope
toward daylight , an d te st
yo ur handiwork. Assuming
th at everyth ing look s right,
remove th e wand and ma sk
off all the holes in the body to
stop dust getting into the mir­
ror. Th en sand all visible sur­
faces down through the grits
to 180. Rem ove th e masking
tap e and appl y th ree or four
coats of oil fini sh , sand ing
between coats with 400 grit
wet/dry pap e r, making sure
no oil ge ts into the mirror.

The Stand
Th e stand is jus t two pieces of 3/4"
square stock (pieces 8), screwed and
g lue d to a ba se (piece 9) . Cut th e
base to shape according to the Full­
size Pattern . T h e top s of th e
uprights ar e shape d on a 2" drum
sander in th e drill press, then the
uprights a re g lue d and screwe d
(pieces 10) in place. Finall y, break
any sharp edges with sandpaper.

9 Base (1)
8 Uprights (2)

11 Wand (1)
10 Screws (2)

12 Rubber a -Ring (2)

Wh en it' s dry , set your table saw
blade to 45° , rem ove any excess glue
from the glued-up body - a scraper or
sandpaper block work s well for this ­
then cut all four chamfers (see the
Fu ll-size P attern for dimensions).
With the blade still se t at 45°, this is
a good time to chamfer the lens end
of the kaleidoscope using your saw's
miter gauge . You ca n find th ese
dimen si on s on th e Fu ll -s ize
Pattern, too.

Figure 2: Installing the
small lenscan betricky.
One good techniqueis to
place it onthe endof a
dowel that is locked in a vise. Apply glueinside
the lenssegment, then gently lowerthe
segment onto the lens. You canwatchthrough
the lenshole asyoualign the two parts.

The Inlaid Band
Inl aying the band is a lot simpler
th an it looks. Se t yo ur tabl e saw
bl ad e back to 90° and adjus t th e
h ei ght fo r a 1/8" de ep cut. Then
cla m p a s to p to th e miter ga uge
fence so that the blade is centered on
one of the joints in the kaleidoscope
body, and make a se ries of cuts all
the way around.



iving here in
Iowa, I ge t to see
ro ad g ra de rs yea r

round . All s umme r
lon g th ey resurface our co unty
road s, and during th e winter they
plow through seemingly un ending
s nowfalls. On e day la st winter I
watched a grader lead a school bus
through a particu larly high sno w
drift, plowing a clear, safe path and
ente rtaining two dozen wid e-eyed
kindergartners in the bargain. Th at's
when I decided to build my toy road
gra der, and as with most ve h icle
manufacturers , I began wit h the
infrastructure.

For the chassis (piece 1) of thi s
toy, I chose 1/ 2" clear walnut. Thi s
piece is wide at the fro nt where it
supports the cab, and narrow at the
rear whe re it forms a floor for the
engine compart me nt. Refer to th e
Fu ll-size Pattern between pages 16
and 17 for all the dimensions, the n
cut th e chass is to sha pe on yo ur
band saw. Drill the rivet holes at the
locations shown on the pattern , then
use a 1/4" round over bit in yo ur
router to radiu s all the edges.

Th r ou gh -
out this project
you'll be routing
both the top and bot­
tom of 1/2" thick board s with
a 1/4" roundover bit. This has to be
done on a router table with a fence:
Free-ha nd guide d bit s won't work
because after the first cut is made,
the bit's bearing won't have a square
surface to ride on while making the
seco nd cut.

Make the Main Beam
The seco nd major component of the
infras truc ture is a long beam (piece
2) that extends almost the full length
of the vehicle. For contrast with the
walnut e le me nts of th e g ra de r, I
chose to make this out of clear hard
maple . The beam begin s as two
pieces of 3/4" thick stock face glued
together to form a board 1%l" thick.
When the glue is dry, set your table

saw fen ce to remove 5/32" from
each face. Thi s will give you a board
1'X." thick, with an almost invisible
seam running down the center.

Th e pro file for th e beam can be
found on the Full-size Pattern. Pho­
tocopy thi s pa tt ern and gl ue it to
your stock, the n cut out the beam on
your band saw. Sand both the band
and ta ble saw kerf marks off the
beam, then use a 1/2" radius bit in
yo ur ro ute r to round ove r all th e
edges on the front half (see Full-size
Pattern ). Make su re yo u don 't
round ove r th e fro nt end of the
beam, or the steering assembly won't
seat properly later on. Use a quick
setting epoxy to assemble the beam
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to the chass is. Using epoxy is a
great way to avoid clamping irreg­

ularly shaped parts, but if you're
unfamiliar with two-part adhesive,

I suggest you try it on some scrap
first to get the hang of it.

The Engine and Cab
With the chassis complete, move on
to the engine compartment. Its sides
(pieces 3) are radiused on their back
outside edges with a 1/8" roundover
bit, then they're epoxied to the back
(piece 4) . The co mpartme nt lid
(piece 5) is installed next. Thi s is
1/2" stock, radiu sed top and bottom
on three edges (leave the front edge
square) . Epoxy it to th e sides and
back, making sure that all the front
edges are flush with each other.

The cab back and front (pieces 6)
are also made from 1/2" stock. The
windows and the hole for the beam
are cut out with a scroll or jigsaw
(see Figure 1) , following the Full­
size Pattern. Break the edges of the
windows and beam recess with sand­
pape r , th en round ove r th e side
edges of b oth wit h yo ur 1/4"
round over bit (leave the top and bot­
tom edges of the cab front square) .

Figure 1: Cutthe windows into the cabfront and
backwith a scroll sawor jigsaw, then sand the
kerfs and break anysharp edges in the cutouts.

The cab front is milled so that the
blade subassembly can be raised or
lowered , depending on whether your
little driver is tackling snow or grav­
el. Thi s milling consists of a series of
5/16" holes that are best drilled with

Figure 2: Aseries of notches in the cabfront
allow the blade to beraised andlowered. After
several holesare drilled, one side is filed flat.

a Forstn er bit in a drill press (see the
Full-size Pattern). Once drilled, the
inside edge of each elongated hole is
filed in turn with rough and smooth
files, as shown in Figure 2. Use a
round file in the corners.

Dry fit the cab front, the cab back
and th e engine compartment su b­
assembly to the chassis , and clamp
th em in place temporarily. Make
s ure th e cab front and back are
square to the chassi s, then use your
1/8" drill bit to extend the holes you
drilled earlier in the floor. Remove
the clamps and dry fit the cab rivets
(pieces 7) in the holes. When every­
thin g looks right, epoxy th e cab
front, cab back and the engine com­
partment to the cha ssis. Epoxy the
rivets in place and sand them flush.

The seat sides (pieces 8) can be cut
from 1/2" stock and epoxied in place
after th eir front edge s ar e broken
with sandpaper . To keep everything
in scale, switch to 3/8" stock for the
seat top and back (pieces 9 and 10).
Using a sander, create a 1/4" radius
on the front two corn ers of the seat
top , th en round over three edges
(leaving the back edge square) with a
1/8" radiu s bit. When routing small
pieces like this, I like to attach a tem­
porary handle to ke ep my fingers
away from the cutter (see Figure 3) .

Th e seat back receives th e sam e
treatment as the top, except that this
time the bottom edge is left square.
Epoxy both piec es in place , then
install the driver (piece 11). After the
cab roof (piece 12) is cut to size, the
corn ers are slightly radiu sed with a

sander. Then both the top and bot­
tom edges are round ed over on the
router table (using a fence). When
you're done, drill the four cab rivet
holes in the roof: Their locations can
also be found on the Full-size Pat­
te rn. Extend the four rivet holes into
th e tops of th e cab front and back
(use the same technique employed
earlie r for th e lower riv et s), th en
epoxy the roof and the rivets in place.

The Steering and Blade Assemblies
To make the steering work, a station­
ary rack (piece 13) is attached to a
moveable axle (piece 14). Cut both
pi ec es to size, s hape th em on a
sander (see the Full-size Pattern),
th en drill the hol e in each for th e
steering assembly bolt (piece 15).
Predrill the end of the beam for the
screw end of this hanger bolt , then
screw it in place.

Figure 3: I like to hot melt gluea temporary
handle to smallpartswhen routing them, just to
keep myfingers away fromthe cutter.

Break th e edges of th e steering
rack, then slip it over th e bolt and
epoxy it in place. Then slip the axle
over the bolt, and install the curved
spring washers (pieces 16) and the
flat washer (piece 17). Secure every­
thing with a locking nut (piece 18). If
your hardware store doesn 't carry
the curved spring wash ers, they're
available from Ste rling Instrument
(1-516-328-3300 , part #A7Q 91W
04911). Don't overtighten th e nut:
Th e axle should be able to move eas­
ily and remain at its new setting.
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Item #34299 $15.95
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Road Grader. H
A hardware kit is a
project that includ
the driver, steering
fuel cap. taillights
barider. ™ wheel

MATERIAL LIST

1 Chassis (1)
2 Beam (1)
3 Engine Compartment Sides (2)
4 Engine Compartment Back (1)
5 Engine Compartment Lid (1)
6 Cab Back and Front (2)
7 Cab Rivets (6)
8 Seat Sides (2)
9 Seat Top (1)

10 Seat Back (1)
11 Driver (1)
12 Cab Roof (1)

TxWx L
1/2" x 4%" x 8W'
H\s" x 2'%" x 16"
1/2" x 2W' x 5"
1/2" x 2W' x 2"
1/2" x 5 '.4" x 3W'
1/2" X 40/,s" x 6"
1/8" Axle Pins
1/2" x 1W' x 1'%"
3/8 " x 1W' x 2W'
3/8" x 1" x 2~"

2'%" x 7/8"
1/2 " x 4%" x 3W'

13 Front Axle Rack (1)
14 Front Axle (1)
15 Steering Assembly Bolt (1)
16 Curved Spring Washers (4)
17 Flat Washers (2)
18 Plastic Nuts (2)
19 Blade (1)
20 Blade Carriage (1)
21 Blade Carriage Bolt (1)
22 Blade Carriage Bars (2)
23 Blade Carriage Mounts (2)
24 Headlights (2)

TxWx L
1/4" x 1W' x2W'
1/2" x 1W' x 2~"

1/4"-20 x 2" Hanger Bolt
.265 10
114" 10
1/4"-20
3/4" x 1W' x 4~"

3/4" x 1 ~" x 3W'
1/4"-20 x 1 ~" Hanger Bolt
5/16" x 8" Dowel
3/4" x 1" x 1W'
7/8" x 3/4" Dowel



Th e grad er's blad e (piec e 19) is
designed to last a long time between
sh arpe nings . Begin s haping the
blade (see the Full-size Pattern) by
cutting a block of stock to the dimen­
sions in the Material List. Th e blade
is attach ed to a carriage (piece 20)
with another hanger bolt (piece 21),
and you can drill a pilot hole for the
screw end of this bolt while the blade
is still a rectangle. Th e concave front
surfac e of the blade can be formed
on a drill press using a 1%!" diameter
drum sander (see Figure 4, below):
Remove most of the waste on your
table saw first. The back of the blade
is formed with a belt sander.

25 Headlight Base (1)
26 Steer ing Column Mount (1)
27 Steering Column (1)
28 Steering Wheel (1)
29 Exhaust Stack (1)
30 Muffler (1)
31 Fuel Cap (1)
32 Taillights (2)
33 Wheel Rims (6)
34 Tires (6)
35 Axle Retainer Pins (6)
36 Axle Retainer Pin Washe rs (6)

TxWx L
5/16" x 2X" Dowel
1/2" x 5/8" x 1X"
5/16" x 7" Dowel
1" OD Maple Wheel
1/2" x 4" Dowel
1 ~" Dia. Wooden Oil Drum
1/8" Axle Pin
5/8" Walnut Buttons
Hubbarider" Kit
Hubbarider" Kit
Hubbarider" Kit
1/16" x 1/2" Neoprene

Figure 4: After removing mostof the wastewith
your tablesaw(workpiece ontable), youcan
formthe concave face of the grader's blade
with a 1W' drum sander chucked in a drill press.

The blade carriage is cut to shape
on a band saw, then two holes are
drilled through it at angles (see the
Full-size Pattern for locations and
dimensions) . A thi rd ho le - for th e
hanger bolt - is drilled in the center .
Asse mble the blade to the carriage
using two more spring washers, a flat
washer and a locking nut.

The blade subasse mbly is mount ed
on a pair of long bars (pieces 22), cut
from 5/ 16" ha rdwood dowel s and
anchored in a pair of mounts (pieces
23). These are drilled (see the Full­
size Pattern for hole locations) ,
then cut to shap e on the band saw
and rounded over with a sanding
bl ock . Epoxy th e ba rs into th e
mounts, then slide them through the
angled holes in the blade carriage .
Dry fit this assembly, mak ing sure
th e bars are spre ad enoug h at th e

November/ December 1996 Today's Woodworker
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Our GU;i1()~ fe atures O\'C;"r

J OO Items
Fax: (2 IH) 759-579H

Herit age Building
Speci alti es

20'5 N. Casca de
Fergu s Falls. MN. 56557

ECT-PAK®PR

Power Visor
$12900 Includes Battery Charger

($5 Freight Char ge)

Ideal for Wood Dust

Airware America
Hwy 54 S - Box 975. Elbow Lake. MN

56531·0975

TOLL FREE 1-800-328-1792

SOFTWARE

Isn' t it timc You try .. ,

WOOD

Fo r tha t project yo u r eally want to
build , b ut can't find the wood......

WE CAN HE LP!
Ca ll for Dctails today.

1-800-524-4184

DOMESTIC & EXOTIC LUMBER, Over
65 varieties . Call 1-800-342-0001 for a
free brochure. Groff& Hearne Lumber Inc.
858 Scotland Rd., Quarryville PA 17566.

20BF BULK PACKS of selected lumber:
Cherry $2.80/bf; Red Oak $2.30/bf; Wal­
nut $3.15/bf. Additiona l species. FREE
Catalog. Visa/Masterca rd. Badger Hard­
woods of Wisconsin Ltd., N1517 Hwy
14, Suite TW6121, Walworth, WI 53184.
(800) 252-2373.
E-mail: Badge rwood@aol.com
WWW: http://www.commerce.com/badger

WOODWORKING INDEXES, software
or printed - Locate information for better
use of woodworking magazines. Yearly
updates. DOS, Windows, Windows 95,
$ 56 .9 5 . P rint e d $26 .95 . FREE
broc hure . WOOD FIND, Box 2703T,
Lynnwood , WA 98036.
E-mail: 103270.205 @compuserve.com

Woodworker's
HARDWARE

POBox180 Sauk Rapids MN56379

1·800·383·01 30

PLANS

HARDWARE

Child 's Folding Rocker

a
.Com p le te Plans S7 .9S

• Ap p roximate Size ; 10.;" x 17"

"":;,: :: ':,~, :.:' ~ ; ':;:: ' f,:::,,,::; :"H~:.,:',::::::::,~; :::"..

1

"(,1Il: To: Brn:h'n~dgC;" RC.:protJlIC~iOn!'i: I
l2(h~ E. ~It . .\1om!'iRoad > Dept . I ()(U

• Davison . ~tl ,Hi· i l :~

INSTRUCTION

LARGEST stock of cabinet &
furniture hardware in the industry.

o Next Business Day Shipment
o Over 4700 Products inStock~.
o Over 300 NEW Products .
o Name brand products v c,

o Experienced staffto assist with
your technicalquestions

Selection, Quality, Service
~ and Competitive Prices.

Class ified Rate: $40 minimum for 25
words; $1.50 for each additional word.
Payment must accompany order. Send
copy and check/money order to: Clas­
sified Marketplace. Today's Woodworker,
Box 261 , Medina, MN 55340. Or Fax
copy to 612-478-8396 and use credit
card. Display classified rates start at
$75 per inch; call Jill Arens, 612-478­
8305 for more details. Deadline for the
Jan/Feb issue is Dec. 1, 1996.

SPRAY-ON SUEDE. Line boxes easily.
31 colo rs . New Mini Flo c ker. Fre e
broc hu re (sam ple inc luded) . DonJe r
Products , Ilene Court Bldg. 80 , Belle­
mead, NJ 08502. (800) 336-6537.

THE SCHOOL OF CLASSICAL
WOODCARVING. Learn or improve fine
hand ca rving skills from British Maste r
Carve r, Ian Agrell. Tra ining video a lso
available . Call (415) 626-2180.

BRASS POST OFF ICE DOORS # 1,
$6.00, #2 $7.00, #3 $9.00 (key or dial)
Send $1.00 each sh ipping. AI Cebul la
29500 Olinda Tr. N. Lindstrom MN 55045

Finishing Up
Apply fin ish to th e e n t ire grader,
including the wheel rims (pieces 33)
before ins talli ng t h e wh e el s . The
ri ms , tires (pie ces 34), axl e pins
(pieces 35), and washers (pieces 36)
come as a kit. Drill holes for the pin s
(see the Full-size Pattern for loca­
tio ns) , then us e your drill press and a
piece of sc rap to push th e tir es onto
th e rims. Slip th e pins through th e
rims, slide th e washers in plac e, and
epo xy the pins into the chassis and
front axle, making sure the wh eel s
turn freely . Then find a g rave l road in
n e ed of g r a di ng and se n d your
favorite little driver off to work.

•

cab to lock in to the m ill ed oblo ng
hole s yo u made ear lie r. Clamp the
mou nts to th e front axle rack and
mark the locati on of the carriage nut
on the underside of the beam. T hen
r emove th e clamps and u s e a
Forstner bit to drill a hole in the bot­
tom of the beam for the blade car­
riag e nut. Fina lly, epoxy the mounts
to the ax le rack.

Dick Dorn teaches woodworking in the
Oelwein, Iowa, school system.

Final Assembly
Several small parts s t ill need to be
fashio ned. First, drill h ole s in each
h eadlight (pieces 24) and th rough
t h e b eam for th e h eadlight bas e
(piec e 25) , then epoxy the lights in
place. Make th e ste e ring co lumn
mo unt (piece 26) on the band saw.
Then drill a 5/1611 hole in the front of
the cab (see the Full-size Pattern),
an d a match ing hole in th e st eering
co lumn mo unt. Epoxy the mount to
the beam , th en install the steering
col umn (piece 27) wit h epoxy. Drill
another 5/16" h ole in the s tee ri ng
wheel (piece 28), and dry fit th is onto
the end of the co lum n. Mark th e co l­
u mn wh ere it e me rges from th e
wheel , trim it to leng th , th en epoxy
the wheel in place.

T h e ex h au s t stack (p iece 29) is
simply a piec e of 1/2" dowel with th e
top cut off at a 30 0 angle . It is epox­
ied into a hol e in the engine compart­
ment (see the Full-size Pattern).
The muffler (piec e 30) is an oil drum
drill ed to fit around the exhaust stack
and epoxied 1/2" above the e ng ine
compartment. While yo u have some
e poxy mixed , in s tall th e fu e l cap
(piec e 31) and ta illights (pieces 32) .

November/ December 1996 Today's Woodworker



Isn 't thatevery woodworker'sdream? Our
team of European Bandsaws give you
almost twice the resow capacity of our

competitors, the innovations thatgo beyond
yourwildest dreams; dynamically balanced

cast iron wheels, heavy duty cast iron tables
and huge (well, actually large) bladecapacities
& professional guides. Our Bandsawscome in a

size and budget to fit your needs. Call (800)
234-1976 today for your free demonstration video.

PS - For those ofyou that size is an issue,
our Bandsaws range from 13" to 36" models .

More than
six inches!

LAGU\IA TOOLS
2265 lagunaCanyon Rd., lagunaBeach, CA 92651 I FAX (714) 497-1 346

With our one-pieceRAil & STIlECUTTER justraise thebit approx. 3/8" to
make thematching cut. Available in Ogee. Roundover, andCove & Bead
profiles,dressed with heat-resistant, superslickfinish. • Great fit!
•No changingbits •No reversing the pieces.
· Just raise and cut-that'sall!!! ' " f'..'/ l. 'l'

~-~' S4~ ao ~~--

3/4" bore Shaper Cutter- ' " '7. " • . ' .
"-. ,~I , ./

___- ~ ~:S89.aa~, ~.

' ,; ,f'.-/1 ,.;-:
-. ~c~'S49.oo ~~-

7~Vh~

Our PANEL RAISER WITH UNDERCUTTER,
dressedwithaheat-resistant, super slickfinish, available in 3 attractive

profiles: Ogee. 15° Face Cut, and Convex. Makes just the righttongue thickness
to perfectly match thegroove inyour Rail & Stile~ve r y t i m e!

SUPER BUYI SUPER SALE/!
Cutlers & Bearina Sets

Great sets inattractive (tochangedepthorcut)

wooden boxes' Two-Flute Cutters available in1/4" or
Availablein1/4" and ,

~~,.$ 1/2" shank >1\ 1/2" Sh~'~
. I ~15 00 =s.. . -, , ~/" ~ ~ .. . ea ~

• 8 pc. Jomt MakmgSel >'S49 00";' - I'ticeo a\a,u,~ S39.00 Set013 "'-"'::_.
2 Straight Bits, 6 Dovetails? ,·v : <, . h/'~""

• 6 pc. Round"over set ~• .,}'v/\ , -':'_ _ • 5/32" Kerf w/ 3 bearings, cuts slot to fit
1/8" 3/16 1/4" -"- '-c~SS .o§: all biscuit sizes. Sample bagof tnscuits incl.
5/16" 3/8" 1/2" radius ·v~' . Rabbeting Bil wi 4 bearingsfor rabbets

• 5 pc. Cove Sel :'> ,/'-/1 , '" of 1/4", 5/16", 3/8" & 1/2" depth
3/16" 1/4" 5/16" -- -· : ' s4~ 00':' - - • 1/4" Kerf Slot Culler w/4 bearings cut
3/8" 1/2" radius -"7 " r ':::" slots of 1/4", 5/16", 3/8" & 1/2" depth

t I · Besl Prices
GreS Sit" .Same Day Service

WOODLINE t r I~' . Super Selection

ARIZONA Inc RoU e clltters) 32-pageCalalog
i , shaper included with

P.O. BOI 1530 • Payson, AL B5547 & every order

•A/I Major Credif Cardl Aeeepfed I Shipping il only $1.1S per order "24houtl aday

Order Toll Fm 1-800-412-69$0 'ldaYllweek

Orcall for
yournearest
retail store
location!

Our projects have a very lon g
shelf-life! Take care of all your

back issues with a padded vinyl
3-ring binder. You get six

magazine hangers, two inside
pockets for notes and room
for a year' s worth of issues.

58 .95 (2 or more , 57 .95)

TO ORDER, CALL 1·800·610·0883

pleaseaskfor Item #60962

Protect Your Investment!

Today's Woodworker

Box 261, Medina, MN 55340

Department 63302

Call 1·800·403·9736 today!

hltp:!!woodworkerstore.com

From high-tech euro style
kitchen hardware to finely
crafted humidor
components , hardwoods,
plans, tools and more!



OK, Hold It.

Now Spread 'Em.

The innovative POWER PRESSHI Pipe Clamp, from the makers of QUICK- GR IP® Bar Clamps, is more

than j ust a pipe clamp. By simply reversing the two movab le clamping sections, it quickly becomes a

spreader. Perfe ct for all kinds of woo dworking app licat ions, the POWER PRESS Pipe Clamp can do

anythin g a regul ar pipe cla mp can do, only faster. It work s on both thread ed and unthreaded pipe. And

two rubber pads keep gripping surfaces from marring your work . Th e most versa tile pipe clamp to hit

the shelves, the POWER PRESS Pipe Clamp is going to revolutioni ze the way yo u work.

Look for it wherever quality tools are sold.

PbweiPress'·
ANER'CANTOOL

f:5/.COMf1\NJES INC

FROM THE MAKERS OF nUICK -GRlp ® BAR CLAMPS

© 1995 AA£RICANTOOL u.S. and Foreign Utility and Design Patents Issued and Pending.
~;X--NC
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Road Grader
Includes full-size

patterns for all
the shaped

grader parts .

~
~~~~~~:::.C lass iC ChessboardIncludes detailed

elevations for the
chessboard case

and drawers,
plus a complete

material list.

• Open staples carefully, remove pattern
and fold staples back in place.

• Use graphite paper (available at art
supply stores) or cut and trace full­
size patterns onto your stock.

• Cut out the elevation drawings
and pin them to your shop wall.

Kaleidoscope
Youget the hole locations and
full-size patterns for all three
kaleidoscope segments and
the stand.

Chippendale Table
Our Pinup Shop
Drawings provide you
with all the detailed
elevations. You also
get a full-size pattern
for the decorative leg
brackets, plus a com-
plete material list.

WOODWORKER$
Today's Woodworker, Box 261 , Medina, MN 55340-0261 .

© 1996, Today's Woodworker magaz ine.
All rights reserved .
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:: f1\
" \V,

1" x 17" x 54"

Coffee
Table
Leg
(Front view)

1/4" x 5/8" x 1' \1,..'

Steel

TxW x L
2W' x 2W' x 31X"

5/8" x 3W' x 8%2'

3/8" x 3/4" x 150"

3/4" x 4W x 10W'

3/4" x 3/4" x 150"

3/4" x 4X" x 47X"

16',,"
I

2

, ,

, ,

9 Tabletop (1)

_____ -l

2 Front and Back Aprons (2)

4 Brackets (8)

8 Bracket Fillers (16)

5 Tabletop Fasteners (10)

3 Side Aprons (2)

7 Bead Molding (1)

6 Cove Molding (1)

1 Legs (4)

20 '/,·

MATERIAL LIST

:-:-:-::::::::::::::-:r:'::: ::-:j,: - : ~- - : : : : : : : ::: - : : :: - :::::: - . :

Tabletop
4 '/" fastener

slot

e Apron

e Apron

rJdale Table Today's Woodworker #48



1/4 " x 1" x 6%"

1/4" x 1" x 11%"

1/2" x 2%" x 13X"

1/4" x 1%" Brass

3/8" Diameter Antique Brass

12" x 24" Self-adhesive Green Felt

TxWx L
1/2 " x 1%" X 1%"

1/2" x 1%" x 1%"

3/4" x 2%" x 17"

3/4"x 2~" x 16%"

1/2" x 3/4" x 12X"

1/4" x 1" Dowel

1/2" x 1/2" x 15W'

1/2 " x 2%" x 7~"

1/4" X 12¥,6" x 7%"

1%" x 1%" x 2W'

1/2 " x 1" x 12)1,"

1/2" x 2~" x 14%"

1/2 " x 2)1," x 12X"

, .
G) U I, -.r

I 1, "---L '--- --T
'/." ;--: f2\ '.. , ,\V, .

[[JU c~
Cut 1 C~t 2

Square Corner
(Top view) (Top view)

r----· 0 .---- jun: : _
(Side view)

1 Light Squares (32)

6 Drawer Slides (2)

2 Dark Squares (32)

4 Corne rs (4)

3 Grid Pins (112)

9 Braces (2)

7 Drawer Slide Supports (2)

8 Frames (4)

5 Case Sides (2)

15 Catches (2)

19 Short Dividers (6)

18 Long Dividers (6)

16 Pulls (2)

14 Backs (2)

13 Drawer Bottoms (2)

12 Drawer Sides (4)

17 Liner (1)

11 Drawer Fronts (2)

10 Drawer Catch Support (1)

5 '/4"

y 2v,"Screw
, location

6"

.,, ,.,, ,
, ,
".',

t -- -'i
3/ 4

11
:
,,

Note: Position the female half of the catches
as shown, then fr iction fit the male halves.
Then insert the drawers and mark the male
halve locations on the backs.

Use 1/2" 14° dovetail bit - '16" I.-

Drawer slide
groove

6"

_ ___ _ ___ ___ ___ __ • w __ ~ , I

- - - - - - - - - - - - - - - - - - - - - - - - - 3/~ " Dia::':'-----Y - CD------­
+

7116
11f------ 4"------~
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,/j, I
8 ....-'/8"

1'/,"

Kaleidoscope

End View

Side View

®
Engine

Compartment
Lid

Drill an lY16" hole
for the wand

Wand
Segment

End View

1 . _ _ • • • •• •• • • . _ • • •

Top View

Drill a W' hole
for the fuel cap

······· ...'
. : .. .....·········.,
' , .·' .·······

~----r--"""""" '~""""'"

------- --_. _ - - - _. _ ~. _ --- _ . _- -- - - - -- - - -- -- - _ ._---- ----

Side View

. , ~.......' , 0'............. ..·..·..·· ·..··0· ·· · ·
Middle

Segment



········,

Start the W'
roundover
edges here

Drill ~" holes
for the cab rivet

CD
Chassis

o
·········

···,·,····
Front View Hanger bolt location

Bolt will swivel in hole

~

Top View

·····
: I···,,·····................

..........· ,,: :· .· ,, .
: :
: I :· .: .· .: .

Drill a W' hole
for the exhaust stack

@
Blade

Carriage

®
Beam

Axle hole locations (4)

)
;-- -{· .· .· ., ,· .: .· :: .
: I :· .· .· .· .: .



(Note: Middle flute
is centered on l eg .) +--~I

®

End
Table
Leg
(Front vi

Sofa Tab
(Front vie

Sofa Tab
(Top view)

8" l-'-----­4%"

r "
: : I

, '
I! :

41/ 16
11

:: I, ' ,
: : ~:: '1' '
:: \..V :
, ' t, ' ,, ,
: : :, ', , ,, '

.I-j.-+--;...' , ,
, ' ', ,

:: :
: : :, ,
: : !

: i :
: : :, ,
: : :
:: I

:_: :

Sofa
Table
Leg
(Top view)

Sofa
Table
Leg
(Front view)Bracket

Filler

Bracket
Filler

I Chippendale Table I

n



Axle and Axle Rack
(Piece13 is 1/4" thick and piece 14 is 1/2" thick)

@ Hanger bolt13 / location on__ 4 piece 14 O~IY

~ @
6" 5'/."

/
Axle pin locations
on piece 14 only

Pinup Shop Drawings Chessboard Today's Wood'

Drawer Sli
(Side

Frame
(End view) I.be 0 .:..

r
I

Drawer Catch Support (Side view)

L i "·"
'/4" I .l

fl." @L-- L--.L-- --.- --t

~ 4°O ~

Drawer Front
(Front view)

Case Side
(Top view) ®

'Iz"

Case Side
(End view)

14°
dovetail

12

Drawer Side
(Top view)

- - -:
o
o

------------.,,

@
Headlights

Blade
Carriage

ounts

Drawer
Side
(End view)

@

~--'-------6%OO,--------f

Flutes

I 5/ ": . - -1 - - .'- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



Form with a~
1W' diameter
drum sander

®
Upright

................ -

-1

1

- - - - - -+ '/':r;I"

· "1 II - ,•••••,

1 I~ + : '.... ... ... I

1/ II I : ---.I
12 : : 1//

I .-"'''''''

'; .... .....'

···
----.....__ .. __ ..... _-' :View ---------_. ®

Base
Top View

I
-+-

I

/" Center point
for W' W' d
11/ " h' an

/4 ales

@
ab Roof

1

I <: Upright
_~ screw

I location

®
Cab Back
and Front

Drill a 0/,6" hole
for the steer ing column

~

Note
grain
direct



Drill 0/,6" holes for the
blade carriage bars in the
cab front only. (The inside

/ edge of each elongated
hole is then filed flat.)

··-~·

Hanger bolt location

cr>: Drill a pilot hole for
~ the hanger bolt

Front View

@
Steering
Column
Mount

Drill a %" clearance
hole for the hanger
bolt's plastic nut r.... 1-- ...

~:
I

Road Grader

®
End View Blade

:.=...------F---~-..........

Drill two 0/,6"
angled holes
for the blade
carriage bars
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