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"It's hard to belieue there is
no dust in my shop. I loue
to sandnow!"

J.G. - Fairfield, lL

"The ease of the installation
and the eficiencu of the unit
rs jusf tihat I 6ai looking
.for. I don't haue a big shop
but the dust  was st i l l  a
problem. Not anymore!"

D.S. - Parker, CO

'ff' I|uclworlr llesign Seruice
:F j lt's critical to efficient dust collection!

I Clclonelechnology
Reduces filter maintenance.

liller lr|edio i$ Ie$l Ruted
Captures 99.9% 0.2 - 2.0 microns of test' 

material @ 11 FPM face velocity.

tusy tmRly 0uslBin
Lift lid and dump out 98% of wood waste.

l|euYy Gouge Sleel Consltuclion
Accurule Aiillow Bolings

ii,.ii6jte&Q"*- Check our website for results.

tRtE Culolos!

In Sloclr Duclwotlr!
FREE Shipp_ing
on Ductwork*!

*48 States - $50 Min. -
Some Restrictions Apply

0rder 0n line! urttrtttrt.olteidu-uit.com
Cc'lI Us Tod.ag! Circle No' 2039

1.800.132.4065

editortsanste

projectsyouW
FIow we choose the

o

Have you wondered why this

issue features a slant-front

secretary instead of a

rolltop desk or a gar-

den bench? Well. a

lot of thought goes into

selecting the projects we

design and build for you

in every issue. Here's how

we go about it,

Fu.tr member of the WOOb
Umas.azine staff makes it his or
her job 6 .orn. up with innovative
project concepts. Last year, for
example, we generated no fewer
than 260 such concbpts. Then, the
staff votes on and critiques each concept.
About half survive that round.

The survivors are next voted on by you,
our loyal readers, through surveys. Finally,
through a process based mostly on gut
instinct and several hundred collective
years of woodworking experience, we nar-
row the field to the projects that make it
onto these pages. Here are six criteria we
pay particular attention to:

Popularity. We pore over the survey
results I mentioned earlier, and your indi-
vidual feedback means a lot too. To add
your two cents, just write or e-mail me at
the editorial addresses listed on page 6.

Functionality. You repeatedly tell us
to bring you projects that are practical and
sensibly designed. They must fit into your
home's spaces and fulfill an everyday need.

Affordability. Most of us have budgets
we have to live within. We design projects
so they don't break the bank.

Buildability. Our approach to writing
project articles is to cover every step and
include all of the drawings, dimensions,
and other details necessarv to make vour

As two of the projects from
this issue show, we aim to bring you a variety
of projects, from big to small, in every issue.

building experience a pleasurable one. We
avoid overly complex or overwhelming
projects that eat up too many pages in an issue.

Variety. Some of you like to build furni-
ture, while some of you prefer weekend
projects or turnings. We do our best to
please all of you in every issue.

Seasonality. This one's simple. For
issues before the holidays, expect to see
projects that make good presents. In spring
and summer issues, you'll find projects for
outdoor living.

Ganadian readers: After publishing a
plan for a scrollsawn U.S. flag in the
February 2002 issue, a good number of you
wrote to remind us that you love your coun-
try too. We heard you loud and clear, so
we've included a pattern for a Canadian flag
in the WOOD PATTERNSo insert. Enioy!

T^!A{^^uv
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soundin board
Our bulletin board for letters, comments, and timely updates

depth and cutter height. In addition, its
smaller size makes the Jr. best suited for
home-shop machinery.

ln the chart on page 79, the footnote
indicates that the TS-Aligner Jr. Deluxe
requires a 45o angle gauge to set the 45"
bevel stop on a tablesaw. Actually, once
the Angle Attachment Gage is calibrated, it
easily sets any bevel angle.

Thanks for letting me clarify these points, i
and thanks for a great article.

Ed Bennett, President, Edward J. Benneft Co. i

Tune-up tools
revisitet
I enjoyed your recent review of precision
tune-up tools (issue 150). Please allow me
to clarify a few features of our products.

In describing the TS-Aligner and TS-
Aligner Jr. Deluxe, you cite as a "low
point" the fact that you have to remove
the miter-slot guide bearings to use the
tools on non-slotted machines. Yes, the
bearings do have to be removed and
reinstalled, but the process is easy.
That's because, unlike the other tools
tested, our guide bearings adjust easily
from the top of the tool while in the
miter-gauge slot. This feature also comes
in handy because miter-slot.widths can
vary from machine to machine, and
sometimes even on the same machine.
So getting accurate results can require
frequent adjustment.

In your description of the TS-Aligner Jr.
Deluxe, you say it does everything the
TS-Aligner does, except for setting cutting
depth. Actually, the Jr. is well equipped
for vertical measurements such as cutter

r Editorial questions and feedback:
E-mail woodmail@woodmagazine.com ;
call 800/374-9663 and press option 2; or
write to W00D magazine, 1716 Locust St.,
GA-310, Des Moines, lA 50309-3023.

r Subscription assistance:
To notify us of an address change or to
get help with your subscription, go to
woodmagazine.com/service; cal I
800/374-9663 and press option 1; or
write to:W00D magazine, P.0. Box 37439,

Boone, lA 50037-0439. Please enclose your
address labelfrom a recent magazine issue.

r To find past articles:
Go to our continuously updated online index at
woodmagazine.com/index.

r To order past issues and articles:
0rder past issues of W00D magazine and our
newsstand specials at woodstore.woodmall.com,
or by calling 800/346-9663. Be aware that many
early issues are sold out. For reprints, send $5

Because we couldn't find t/e" walnut
dowels to create the circles on the pastry
board, my father and I came up with a way
to make our own. First, I cut a t/+" walnut
dowel into short sections. Then, I chucked
each one in a cordless drill, and ran the
drill in reverse while holding the dowel
against the running belt sander, as shown
below. This quickly turned the dowels to
size without producing flat spots.i

Casnndra K. Duer, Topeka, Kan.

per article (no phone orders), including the
article name and issue numben to:W00D
Article Reprint Service, P.0. Box 349, Kalona,
1A52247; make check or money order
payable to W00D magzine.

r Updates to previously published proiects:
For a complete listing of known changes
in dimensions and buying-guide sources
from issue 1 through today, go to
woodmagazine.com/ed itorial.

Proj ectlllool test update
Temps in a tube (issue 151, page 94):
The Galileo thermometers featured here
are made of hand-blown glass, and can
vary slightly in diameter and height.
Measure the bottom of the thermometer
before you bore the hole in the base (B).
To determine the proper length for the
pillars (D), place the thermometer in the
hole in the base (B), set the tbp (A) in
place, and measure between them. Add
1", then cut the pillars to that length.
Gabinet-style Tablesaws (issue 151,
page 74): The price for the Delta
36-L31X-U150 saw shiruld be $1,750.

Increnuitv leads to award for
I 6lyear-cild rrvoodworker
Thanks for the great plans for the
Bake/s Trio (issue 147, page 50). I built
the Pastry Board and Wall Rack as a
project for my 4-H club, and I received
the "Grand Champion" award for them
at this year's Shawnee Gounty Fair in
Topeka, Kansas.
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rrvise buys

pst
ptaners
Tested by Jan Svec, Projects Editor

our editors test

Tested by David Stone, Features Editor

Why buy?
Ever wished you could shave just a little off a workpiece without having to wrestle it onto a jointer? A power
planer does the trick, whether the job is trimming a cabinet door or flushing the banding on a plywood shelf.
Of course, a power planer also comes in mighty handy for smoothing rough-sawn material and straighten-
ing twisted lumber. To accomplish this neat feat, the rear part of a power plane/s "shoe" (or base) is set to
the same height as its knives. The front shoe adjusts to controlthe amount of material removed with each
pass. Think of it as a handheld jointer, and youT see the beauty. Most planers cut a 3tl+"-wide swath and
have a fence to ensure square cuts; some fences tilt to 45" for chamfering.

Editor test-drive:
This bare-bones tool's major advantage is its price.
Although less powerful than planers priced much
higher, I had no problem with the P20SB bogging
down, probably due to its t/sz'max cutting depth. Still,
it's aggressive enough to flatten some yery rough-
sawn boards quickly, even at its 7o+'setting. Out of the
box, the knives were set too high, but the included
blade-setting guide helped reset them perfectly.

Niceties, such as dust collection and a tilting full-
length fence, were left off this machine, and the

Editor test-drive:
The 9125 came out of the box in pretty fine shape: The
cuttingdepth adjusting knob has a scale to show the
depth of cut and it was right on he money. I made a
minor tweak to the rear shoe to bring it into plane with
the front shoe and I was ready to make chips. And
make chips I did! This planer has the ponies to take a
full t/e"-deep cut as wide as the shoe (3/+") in red oak
with little complaint-.it bogged a little in my tests, but
not enough to be a problem. I used it to clean up the
face ol some rough-sawn walnut and the resulting cut

owne/s manual doesn't explain how to set up the
P20SB for chamfering or rabbeting (although it did tell
me that it's capable of cutting a15/s2" chamfer and 170r"

rabbet), At the end of the day, I have no complaints
about its performance, especially considering that this
tool costs $5tr$60less than other power planers that
do essentially the same thing.

To learn more:
800/706-7337, www.hitachi. us/powertools

required minimal sanding to smooth the knife marks.
For this reason, I judged the cut quality quite good.
For chamfering, the 9125 has a tilting fence to steady

the tool when angled at 45o, but the V-groove in the
base is cast, not machined, and a few rough spots in
the casting made it difficult to slide along the edge of
the workpiece.

To leam more:
800/487-8665, www.porter-cable.com

Editor test-drive:
The 1594K left smooth cuts in hardwood and soft-
wood test pieces. In pine 2x stock, I was able to plane
the edge at the machine's full %z"deep cutting capac-
ity with good cut quality and no notable bogging. I cut
45' chamfers using the buift-h grooves in the tool's
front shoe with decent results, and then did the same
using the fence tilted at 45o, which woked extremely
well. The planer comes with reversible carbide blades
that are easy to change. (Standard-size carbide and
high-speed steel blades also will work.)

Editor test-drive:
lf other power planers are SUVs, the 19128 is a
Hummer. Big, wide, and powerful, this toolcuts more
than an inch wider (4%") than typical planerc, and
nearly doubles the motor amperage of the Hitachi. In
both hardwoods and softwoods, it made the chips fly
effortlessly, even at a full-width t/s"-deep cut. The
knife-setting gauge did its job well too, positioning the
knives perfectly even with the rear shoe.

lf you're a full-speed-ahead kind of person who
couldnt care less about features, the 19128 is the

One really coolfeature on the 1594K is the reversible
chip ejector. lt allows you to send the debris stream
either left or right, to a vacuum hose, or into an option-
al dust bag. A spring-loaded "park shoe" on the
bottom allowed me to set the planer down while the
cutterhead wound down without fear of maning my
benchtop.

To learn morc:
877 1267 -2499. www. boschtools. com

planer for you. lt lacks a "park shoe," so I had to wait
forthe motorto wind down before setting it down, and
the fence seems like an afterthought. (lt's short and
doesn't tilt for beveling the edge of a workpiece.)
Although ifs not a tool for making fine fumiture, for
shaving jobs in the shop this planer came through
when the going got tough.

To leam morc:
8001 462-W2, www.makitatools.com .F
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great ideas for your shop

on-the-mark
rnitersaT,v
station
This wall-hung design gets
the most from your saw and
available shop space.

hether you need to rough-
cut a board to length or
make a precise compound

cut in a workpiece, this work station,
coupled with your 10" or 12" miter-
saw, will ensure great results. Large
tables flank the saw to hold work-
pieces level with the saw table, while
removable fences with measuring
tapes yield accurate cuts. Like other
projects featured in Idea Shop 5
(begun in issue 151), the center rests on a
set of beveled cleats (issue 152) for sturdy
support and easy mounting.

Note: We built our station with a 2' table
on the left-hand side and a 6' table on
the right. While the lengths of,some parts
vary, construction is exactly the same for
both the long and short versions.

Vz" hole

SHORT TABLE

Fence location
varies to suit saw.

Te" hofe s/+" deep

Ta" hole 2 S567r"

ir

t

e/ro" groove
r/a" deep,
centered

Vq'

7
243/+'

t/e" round-overs

#8x11+"  F.
wood screws

I exeloDED vrEWS

45' bevel along bottom edge

LONG TABLE

_l
3u

I

to fit mitersaw

s/se" shank hole,
countersunk

+" pilot ho
11/4" deep

#8 x 2" F.H.
wood screws

Greate a pair of sturdy tables
Start by cutting the short-table side panels (A), shown on
Drawings 1 and 2, to the size listed in the Materials List.
Now lay out and cut the cleat notches along the back edge
of each panel, where dimensioned on Drawing 2.

Next, cut the short-table supports (B) to size. Make the
short support cleats (C), beveling their bottom edges, as
dimensioned on Drawing 3. Screw these parts between the
side panels, where shown in Drawings 1 and 2 to create
the base assembly (A/B/C).

Create the short table (D). Cut the side and front edging
(E, F) to fit, and glue them in place. Also cut the short-
table fence (G) to size and set it aside. After the glue dries
on the edging, rout %" round-overs, where shown. Now
attach the table assembly to the base assembly, making
sure it's flush with the back edges of the side panels (A)
and overhangs them equally (IVr") on both sides.

Now follow the same steps to build the long table (H-N).
With both completed, cut a pair of wall cleats and attach
them to the wall as described on page 87 of issue 152. (We

Continued on page 16

Tsz" shank hole,

19 s/'ra" groove

w_l:;ts':Jd
7a" hofe s/q" deep/ |

s/a" dowel 1t/2" longj
Adhesive-backed

1 4

1Y4'
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great ideas for your shoP

Location of part@and

E sroe PANEL

Seat the platform supports against the under-
side of the tables, and secure the assembly
with screws only. This allows you to move the
platform should you ever switch saws.

made our cleats 90" long and mounted the
upper one 387/e" above the floor to position
the tables at 42" .) Hang both tables on the
cleats, leaving about 2' of space in between.

Custom fit your mitersaw
Measure the width of your mitersaw's table
at the base. Then, add2" to determine the
final width of the saw platform (O).

Note: Before cutting your platform to
width, swing the miter table fuIly to the left
and right and note how far, if at all, the
handle protrudes beyond the ends of the
saw. If the handle protrudes, measure how

far it sticks out on each side, and add that
total to the width of the saw platform (O).

Cut the platform (O) to size from3/q"
MDO. Then cut the platform edging (P), as
shown, and glue it to the front edge of the
platform. After the glue dries, rout /4"
round-overs on the edging, where shown.

Next, create the platform supports (Q).To
determine their width, measure the height
of vour mitersaw's table, and add 3/q". (Out

CLEAT

1"h,,7
nl

@/o[ ' l  ' l , ,
l; r,'l I

45" bever_x _l
l l.*i.-

1/8"/

Removable fences allow the tables to do
double-duty as work surfaces. Slightly bevel
the holes in the table using a countersink to
make the dowels easier to slip into place.

saw's table stood 37s" high, so we made the
supports 43/s" wide.) Screw and glue the
platform supports (Q) to the saw platform
assembly (O/P) with #8x2" screws.

Now clamp the platform assemblY
(O/P/Q) between the short and long tables,
as shown in Photo A, and secure it with
#SxIVq" screws.

Mount the saw, make the
fences, and finish
Set your mitersaw on the platform, but don't
fasten it yet. How far back you position the
saw is up to you. Just make sure you can
reach behind the saw to make adjustments or
to access conffols on a compound-cutting
saw. (We placed ours so the saw's fence sat
8" back from the front edge of the platform.)

Next, use a long straightedge to mark the
positions of the long and short fences. Drill
3/a" holes, where dimensioned, to receive the
fence-mounting dowels, shown in Photo B.

Complete the fences (G, N) bY first
cutting a Vtxe/te" groove on one face of
each, where dimensioned. Use dowel cen-
ters to transfer the hole centerpoints from

A shorttable
side panels 24Vq' l,llDO 2

B short{able
supports 21/z' 191/z' MVc'

C short supporl
cleats 191/z' M

D short table 22V2' 24Vq' lrflDO 1

E shorl-table
side edging {q' 11/z' '241t' M

F short{able
front edging 11/2' 24', M

G short{able fence

H lonq-table
sidd oanels 247q" MDO 2

I long-table
supp0ns zf2 551/z' M

J long support
cleats 55Vz' M

K long table 24Vq' 58%' MDO 1

L lonotable
sidd edging 11/z' 24Vt' M

M lono-table
fron-t edging 60' M

O saw platform lc' t 23li' MDO

P platform edging Vcu 11/z'

Q platform supports Vco t 24', MDo 2

t Dimension determined by mitersaw.

Materials key: MDO-medium'density overlay
plywood; M-maple.

Supplies: %x14" dowel stock (1), #8x1t/t" flathead
wood screws (20), #8x2" flathead wood screws (48), wood
glue, clear polyurethane finish.

Buying Guide
Handware. Set of two self'stick measuring tapes (one 6'
left-to-right and one 6' rightto'left) #08Y40, $17'99/set' Call
Woodcraft at 800/225-'1153, or visit www.woodcraft'com.

the tables onto one edge of each fence. Then
drill %" holes 3/q" deep into the fences at
those points. Glue %xl12" dowels into the
fences, and slightly chamfer the exposed
ends of the dowels. Drill aVz" hole in each
fence, where dimensioned. These allow you
to hang the fences when they're not in use.

Remove the saw, and apPlY a couPle of
coats of polyurethane finish to all surfaces.

Once the finish dries, reinstall the fences,
set the saw in place, and use a straightedge
to align the saw with the fences. Then secure
it to the platform using screws or bolts.

To complete the station, add a pair of self-
stick measuring tapes to the fences. (See the
Buying Guide for our source.) Carefully
measure from the blade to the inboard end
of each fence, and then cut each tape to fit
before sticking it in place. ll

1V2"
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short cuts
News and notes from
the woodworking world

See-throuqh furniture
worth a sdcond look
Though we all love the look of wood, it can
be overwhelming and massive in some
projects. Barr)' Middleton of Schenectady,
New York, has figured a way to eliminate
this problem with his light and airy table
design, shown right. By employing a see-
through geometric grid work in contrasting
woods within the tabletop's frame, he adds
an entirely new level of interest.

To make it work, Barry first constructs
the table's base and tabletop frame, fol-
lowed by grid work. He then drops the grid
work into the tabletop frame and onto a pair
of hidden 2Vz" -wrde support strips recessed
3/q" down and glued to the longer frame
members. Finally, he rests a single panel of
glass over the grid work, flushing it with

Barry Middleton's glass and wood coffee table captures attention through its pleasing see-
through grid design and contrasting woods. He uses pauferro (Bolivian ironwood) for the
frame and legs, and lacewood, maple, bloodwood, and jatoba for the grid work.

the frame's top surface. The end result: an i To see more of Barry's work, including
intriguing interior grid work that seems to i furniture, ikabanas, and boxes, go to
float unattached. I www.yourwoodsongs.com.

Ilest your workshop smarts
Need to take a break from all of that saw-
ing, sanding, and finishing? Well, brush
the sawdust from your shin and noodle
these brain teasers. You'll find the answers
in the next issue of WOODo magazine's
Short cuts; or, to find the answers fast, go
to www.woodmagazine.com/editorial.

I What was the first woodworking tool
powered by electricity?

I When an oil-based varnish skins over
in the can, does that mean the finish is
no longer any good and should be dis-
posed of?

I What is considered to be the heaviest
wood known to man?

Answers to the questions
in issue 152
I What's the wood commonlv found in
particleboard?
If the source is a Southern particleboard
mnnufacturer, expect the wood to be
Southernyellow pine; if the particleboard
comes from the Northwest, it will be some
other coniferous wood native to thnt
region, such a Douglas fir or ponderosa

pine. Coniferous woods such as these are
used instead of hardwood because they are
less dense and provide the needed strength
without extraweight.

I What state contains the largest number
of champion trees?
A chnmpion tree is defined as the largest
tree of its species still standing. Fbrtda has
the most champion trees at 169, followed by
Califurnia, which has 97.

I Does bluing negatively affect the quality
of high-speed steel when sharpening?
Bluing, a type of oxidation, occurs when you
heat steel to around 600" F. Generally
speaking, tools and bits carrying the label
HSS (meaning high-speed steel) soften
slightly by bluing while sharpening. Chisels

and lathe tools, which are m.ade of "tool
steel"-that is, high-speed steel containing
alloying elements-soften even less than
high-speed steel. In both cases, the steel's
ability to hold an edge suffers slightly. To
avoid this, pull the tool away from the
sharpener when discoloration be gins,
rather than applying continuous damaging
pressure to the edge. Or consider using a
white (aluminum oxide) grinding wheel or
a slow-speed, water-cooled grinder. Note
thnt-with the damnge done-quenching
the edge in water will not restore hardness.
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In remembrance
Canoll "Lee" Gatzke, WOODa magazine's art director
from 1984 until his retirement in 1999, recently lost a

long battle with cancer. Lee was an accomplished
woodworker, turner, and illustrator, whose passion for
woodworking showed in all of his work on these
pages. After his retirement, Lee continued to con-
tribute illustrations and other graphic support to
WOOD magazine. His upbeat, friendly spirit will be
greatly missed. A devoted husband, father, and grand-

father, he leaves behind a loving family and countless
friends who will always hold him dear.

Former WOOD magazine art
director Lee Gatzke Passed away
in September 2003. He was 66.

Greenvitle woodworkerst good works bring good fortune
Boasting a membership of more than 230, : tributor kicked in another $10,000 to the

this sizeable gathering of woodworkers , cause. In addition, a local company that

from South Carolina does its share of the i makes packaging equipment, Hartness

usual, for sure. It holds monthly meetings, : International, leased 1,500 square feet of

offers woodworking demonstrations and ; space in an old bottling building to serve as

educational programs, and goes on the i the guild's shop location, below'

occassional field trip. Where it derives its , Over the last few months, members have

uniqueness is from its bold ambition-now i busied themselves outfitting the space with

fulfilled-of having a woodworking work- : new wiring, fresh paint, storage cabinets, a

shop of its very own. , dusrcollection system, and loads of new and

In the words of the guild's publicity ' donated used tools. "When it's all done'

chairman Danyl RobJrson, "We help chari- : we'll have $20,000 worth of tools in the

table causes through our woodworking. In i shop," says guild president Karl Kelly'

the past, we were timited because we've : "They include three bandsaws, a 12" jointer,

done these activities working in our own i four lathes, two cabinet saws, a 20" thick-

individual home workshops, .uny of which i ness planer, routers, and a whole lot more."

are quite small. Our dream was for the i What will members do with the shop

guild to have its own large shop equipped , when not turning out projects for charitable

*ith lotr of tools where we could continue , causes? "We'll use it as a woodworking

our activities more effectively as a group i education center, where members can men-

engaged in mass production." But how did i tor new woodworkers," says Kelly' Looks

ttre guitO manage this feat? i like one of those rare times when everyone

Aiter countleis discussions, guild mem- i wins. Way to go, Greenville!

bers decided to apply
for a community grant
of $8,000 that would
allow them to do their
good works on a
grander scale. Past
efforts included mak-
ing toys and chairs for
children with special
needs at a local care
center, as well as
bookcases. tables, and
outdoor projects for a
local battered
women's shelter.

Not only did the
guild receive its grant,
but word spread and
an anonymous con-

Continued on page 22

Greenville Woodworkers Guild members take time for a photograph

while adding the final touches to their workshop where they intend
to build projects for charity and teach woodworking to newcomers.
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l1{TR0DUCmG
l{EW WOODWORKII{G SAW
BLADES FROM DEWALTS

You put a lot into your work. After all, it takes countless hours to
complete the perfect project. And when you have the right tools and
the right w00d, you need the right saw blade. One thats precision
balanced for highly accurate cuts. With large, micro-grain carbide
teeth for exceptionally smooth finishes. Ultra-sharp cutting edges to
reduce splintering. And one that comes in a variety of tooth counts and
configurations. DTWALT@ Woodworking Blades. We put more into
them, so you can get more out of them. circre No. 14e7
For more information, call l-8OO.4-D.dWIIf 0r visit our web site at www.FdFi[l.conr

@2003 DTWALT. The tollowing are examples 0l kademarks l0r one or more DTWALT
Power To0ls and Accessories: The yellow and black color scheme; the "D'-shaped air
intake grill; the array 01 pyramids 0n the handgrip; lhe kit box configurationl and the
array 0f l0zenge-shaped humps 0n the surlace 0l the to0l.

short cuts

Be a winner in our Tool Storage Contest
Do you have a toolbox or other tool or accessory storage project
that you personally designed and built? It may be worlh big bucks!
WOODa magazine has joined forces with Chevy Silverado to bring
you the first-ever Rugged 'n' Ready Tool Storage Contest, anteing
up $10,000 in cash and DeWalt tool prizes. Included are a Grand
Prize of $2.500, a First-Runner-Up Prize of $ I ,500, a Second-
Runner-Up Prize of $1,000, and l0 Judges Choice Awards-in all,
l3 ways to win!

Entering couldn't be easier. Just mail clear color photos of your
projects according to the rules on page 3l of the November 2003
issr"re of WOOD magazine. or at www.woodmagazine.com/contest.
Attach them to the completed entry forrn found with the rules, along
with a description of the project, and mail them to:
Rugged 'n' Ready Tool Storage Contest
l7 l6 Locust Street.  GA3l0
Des Moines. IA 50309-3023
The entry deadline is December l, 2003. All winners will appear in
the June/July 2004 issue of WOOD magazine, as well as online.

Youth steals the show
Students' furniture designs proved to be one of the highlights at this

year's Association of Woodworking and Furnishings Suppliers
(AWFS) Fair, held in Anaheim, California, this past August.

Particularly impressive, according to WOOD Editor-in-Chief Bill

Krier, were the high-school level entries. "The maturity of the

design, and the quality of the craftsmanship rnatched that of prof-es-

sionals. No doubt a bright future awaits these student participants."

Ashley Nichole Hilton from Cedar Rid-ee High School. North

Carolina, walked away with three awards. She won $1,000 for the
"Traditional Upholstered" category for her upholstered chaise

lounge; $ 1,000 for her inlayed dinner table, belou', in the "High

School Creative Table" category; and another $500 for the same

design in the "People's Choice Award."
Remington Ryan Wither fiom Savanah College of Art and

Design, Savanah, Georgia, took home $ 1,000 for his first-place

entry, belott', right, in the "Post-Secondary Creative Chairs" cate-qo-

ry. The chair also netted him the "Best of Show Award," worth

$ 1,000, along with a handcrafted Sarn Maloof sculpture. 'F

18-year-old high-schooler Ashley Nichole Hil ton poses with her
maple and santos rosewood dinner table at this year's AWFS show.
It won the People's Choice Award. The chaise lounge at right by
college student Remington Ryan Wither won Best of Show.
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Where your wood grows influences

its price and appearance

hen we shopped for mahogany
to build the "era-inspired picture

frame" onpage l12,we noticed

differences in the weight and look when

compared to scrap mahogany we had in the

shop. That reminded us that several different

species found at hardwood retailers are often

marketed under the name "mahogany."

Mention mahogany to woodworkers, and

some think of the old Cuban Mahogany
(Swietenia mahogani). From the 17th

through the early lgth centuries, it was the
"Wood of Kings." Its beautiful color and

consistent interlocking grain made it one of

the most sought-after woods for furniture-
makers and boatbuilders alike. But by the

mid-1800s overharvesting wiped out the

Cuban species as a commercial wood.

Mainland matrogany
Though Cuban mahogany disappeared,
woodworkers' tastes for it didn't. In Central

and South America, loggers found trees in

the same family to fill the need. Honduran
mahogany (Sw ietenia mac rophylla), also

called genuine or American mahogany, is

marginally softer than the Cuban variety,

but few of us would notice that or the other

differences, highlighted in the chart, below.

Honduran mahogany is beautiful, and well-

suited for everything the original was.

n/IAHOGAI\TY SPECIES COMPARED

Grain Color Workability Stability Density Price

Cuban interlocking brown excellent excellent moderate $20+/bd' ft.

Honduran interlocking red/brown very good very good moderate $5'7lbd. ft.

African interlocking pink/beige good good lodmoderate $4-6lbd, ft.

The tight,
consistent grain of mahogany (Honduran in
this case) enhances the elegance and per-
fectly matches the scale of this arch-top
table clock (issue 138).

Unfortunately, Honduran mahogany, like

its Cuban cousin, became costly and rare

as overharvesting and export restrictions
reduced supplies.

Licrht wood frorn
th6 dark continent
As demand lived on, and with no other trees

from the Swietenia family available, lumber

suppliers searched for woods with similar
grain and color. They fotrnd what they want-

ed in Africa, with a variety of trees from the

Khaya family.
Though unrelated to Cuban and Honduran

mahogany, these trees, sold as African
mahogany, offer characteristics that satisfi ed

commercial clients. The grain looks similar,

but both the weight and color are lighter, as

seen in the photo, above right. This wood

makes a reasonable substitute, but some
furnituremakers and woodworkers still long

for the "genuine article" woods.

What's available?
These days, you can count yourself lucky

if you're searching for mahogany. A few
specialty lumber
dealers stock small
amounts of Cuban at
a premium price.

Honduran also is
available at reason-
able prices, though
the supply can be

spotty due to ever-changing export restric-

tions. In spite of its name, most of this

lumber comes from Brazil and Peru, where

stands of trees still grow and plantations

cultivate more for harvest.
African mahogany keeps gaining popular-

ity and acceptance. Some dealers, especially

those that serve commercial clients, stock

the wood at prices lower than Honduran.
Just be careful when shopping. We found a

local supplier with 4/4 Honduran and 8/4

African stocked together. Here, the price was

the same, though the woods were not, mean-

ing potential color and grain differences in

any project requiring both thicknesses.
If the woods aren't marked and you're in

doubt, ask before you buy. To do your own

investigation, look for a deep red/brown tone

to identify Honduran. African is usually
more beige, though the color does darken

some over time, and it can be stained darker.

Pay close attention to grain patterns when

you are selecting stock, as well. The African

varieties may contain streaks of darker
wood and areas with more figure. It's easy

to tell on surfaced stock, but you'llhave to

scrape the surface of rough-sawn boards to

tell clearly. If all else fails, feel for weight
differences in similar-size boards. Jl
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Helping you work faster, smarter, and safer

Make safer cuts with
this panel-pushing jig
I really liked your
technique for
making simple
raised-panel doors
for the pine hutch
in issue #147
(page 67).l've
been using a simi-
lar technique for
some time, and
my panel-pushing
jig, shown at right,
makes it safe and
easy to cut the
beveled edge on the panels.

The jig raises the pressure point
on the panel, holding it t ight
against the fence, and protects my
fingers from the blade. I used bis-
cuits to join the runners to the j ig,
but you also could dado the j ig
and glue the runners in place.
(Note that the runners should be
taller than the blade height.)

-Dan Batliner. Lincoln. Calif.

Equalto or sl ightly less

3/n" MDF or plywood
for all parts

An attractive solution for lathe-tool storage
Like many woodturners, I often lay down a
chisel or gouge on the lathe ways momen-
tarily while measuring wall thickness,

tool on the ways, it might roll a l i tt le bit, but
the magnet always catches it before it falls.

-Roy McMurray, Prescot[ Ariz.
changing spindle speed,
and so on. lnevitably, the
tool rolls off the ways and
drops to the floor, some-
times dinging the cutting
edge and necessitating an
extra trip to the grinder.

To solve the problem, I
counterbored holes on
opposite sides of each of
my lathe-tool handles,
where shown in the
drawing. lthen epoxied
powerful rare-earth mag-
nets (part no. 128475 at
Woodcraft, 8001225-1 1 53
or www.woodcraft.com,
$13 for six magnets) into
them. Now when I set a Continued on page 28
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Dan Batliner
dabbled in
woodworking
before, but in
1998 he went
whole-hog by
taking "every
woodworking ""-

class there is"
at nearby Sierra
College. Just a few years later, our Top
Shop Tip winner has nearly achieved
his ultimate goal: to craft all of the fur-
niture in the home he and his wife built

in 2002. "I still need
to build a couple of
nightstands for the
guest bedroom, and
then I'll be done." he
proudly adds.

.e

";

Dan Batliner's
Top Shop Tip
(at far left)
earned him a
Grizzly G0555
14" bandsaw.
Thanks for a
terrific tip, Dan!

Describe how you've solved a work-
shop dilemma, and you'll earn $75 if it
appears here. And, if your tip garners
Top Shop Tip honors, you'll also win a
tool prize worth at least $250.

Send your best tips, along with photos
or illustrations and your daytime tele-
phone number, to: Shop Tips, WOODv
Magazine,lT16 Locust St., GA-310,
Des Moines, IA 50309-3023.

You can also e-mail tips to:
shoptips@woodmagazine.com, or post
them on the Top Shop Tip forum at
www.woodmagazine.com.

Because we try to publish only origi-
nal tips, please send your tips only to
WOOD magazine. Sorry, but submitted
materials can't be returned.

e'a
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A clean, sharp hole

every time.
No chipl
no splits,
no errors.

It takes skill
and a sharp

drill bit.
And that

Drill DoctoP
drill bit shurpnner:

shop tips

Mark circles
without a center hole
When using a compass to make circ les for
my chip-carving projects,  there are t imes
when I  don' t  want to leave a hole in the
center of the circle. What to do? | created
a "temporary" hole from a small square of
c lear acryl ic as shown in the drawing. For
"feet," I went with self-adhesive cabinet-
door bumpers (Woodcraf t  part  no.  02581,
$7, 8001225-1 153 or www.woodcraft.com),

To use the device,  I  f i rst  penci l  the cen-
ter of the circle on my workpiece as shown
below. Next, I position the intersection of
the j ig 's scr ibed l ines over the center
mark.  Final ly,  wi th the point  of  the com-
pass in the center of  the scr ibed l ines,  I
draw the circle. Downward pressure on
the compass and feet keep the j ig from
sl ipping on the workpiece.

-Merle Krug, Marion, lowa

1/a x 1 x,1 "c lear acry l ic
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Stretch your one-handed bar clamps
Too many t imes
l 've reached for a 1 / 4 x 3 / 4 x 3 / 4 ' '

hardwood
spacer

one-handed bar  Clamp.bar

c lamp/spreader
only to f ind that i t 's
too short  to do the
job at  hand. To
solve the problem,
I created a hardwood
"spl ice,"  as shown, to
connect the c lamps end-
to-end. (You have to use
the reversible spreader- %".through ;5i
iype clamp so you can holes 

6f,
remove ttre "tixeO" jaw.; ^S}r
-Dennb saxsma, schaumburq, llt. ) 

th x 2" carriage bolt

3 / + x 3 / c x 4 1 / 2 "

hardwood blocks

-- 
E- -f

Groorry glue spreader
You've probably already
seen the tr ick about
using the internal stiffener
of  a spent disposable
foam brush for spreading
glue, but here's a way to
go it one better: I use my
bandsaw to cut a series
of smal l  s lots in the end
of the stiffener to create
teeth, as shown at right.
The result is a groovy
but consistent layer of
g lue ,  much i i ke  tha t
made by a toothed trowel
when instal l ing f loor or
wal l  t i le.
-Erv Roberls, Des Moines, lowa

Disposable
brush with ----,-_
foam removed \

Ccnttirttterl rnt page -10
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Biscuits strencrthen even
narrow face fr-ames
While making a face frame for a bath-
room base cabinet recently, I felt l ike
mortise-and-tenon joints were overkil l ,
and hal f  laps were too t ime-consuming, I
wanted to use my biscuit joiner, but the
face frame was too narrow to accept
standard-size biscuits.

Instead of cutting biscuit slots in the
edges of the frame parts, as I normally
would,  I  cut  a pair  of  them in the back
face across each joint, as shown at right.
After gluing the biscuits in place and let-
t ing the glue dry,  I  cut  the protruding hal f
of the biscuits off with a handsaw. (They
won't be seen on the inside of the cabinet
anyway.)

You wouldn't want to use this method
for joints that wil l be under a lot of stress,
to be sure. Nor would you use it where
the back of the frame will be visible. But
for face frames, the joint produced is
quick, easy, square, and plenty strong.

-Len Estrada, Gladstone, Va.
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How the radial-arm saw lost
The kerfs cut into a radial-arm saw's
tabletop provide a ready reference for
al igning a workpiece to be cut.  And, the
tabletop itself acts as a sort of zero-
clearance insert to reduce tear-out.

Over the years, the kerfs in my saw's
tabletop have become less effective for

its groove
i both purposes as they have worn wider
, from realignments and using different
i blades. Rather than replace the top, which
,  is t ime-consuming and cost ly,  I  f i l led the
i too-wide ker.fs with two-part epoxy, and
i then sanded them smooth.

-Jim ]verton, East Hampton, N.Y.

Gauge blocks for faster rail-and-stile setup
When routing rails and stiles on the router
table, it takes time to reset the fence flush
with the guide bearing and parallel to the
miter slot every time I swap bits. The jig
shown below, however, allows me to
instantly repeat the setup.

After perfecting the fence location and
locking it in place, I loosen the wing nuts on
the j ig, set it in the miter slot, sl ide the

blocks up to the fence as shown, and tight-
en the wing nuts. Finally,, I remove the j ig,
and begin routing.

lf you don't have a miter slot in your
router table, you can sti l l  use the j ig. Just
make the gauge blocks longer and guide
the hardwood runner against the front
edge of the tabletop.

-John Passamonte, Merritt lsland, Fla.

Cotttinued on page 32
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\{hether vou shop thru our catalog,
our website or one of our four retail

stores vou will find allrour wood-
working tools and supplies in one
convenient location,
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Now this is a miter gauge...
The tiny miter scale on the hub of my radial-arm saw leaves a lot
to be desired when it comes to accuracy. A very small angular
error at the hub can have a huge effect at the end of the yoke.
Because I use my radial-arm saw to cut segmented rings and bar-
rel staves, accuracy counts, so here's my solution.

lmade an angle gauge by at tachingaz/+x1" stop to one edge of
a piece of 3/q" plywood sized to fit on the right side of my saw
table.  Then I  set  th is aside.

Next, I went through my normal trial-and-error process of f inding
the precise miter angle for the segments I was about to cut. Once
satisfied, I returned my blank gauge to the saw table, placing the
stop against the tabletop and the adjacent edge against the saw's
fence, as shown below. With the blade set to cul1/2" deep, I f ired
up the saw and made an index cut the full length of the yoke. I
then repeated the angle-finding and index-cutting process for
other angles I use frequently.

To use the gauge, I simply place it in position on the saw table,
pull the saw head out to the end of the yoke, swing the yoke unti l
the blade lines up with the correct index cut, and lock the yoke.
The time on the init ial setup was well spent, and I get perfect
joints every time.

-Dee Baxter, Murphys, Calif.

7a" plywood angle gauge
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Ouick-fix mountinq for
fermanent ducttrvoik
When I installed dust-collection ductwork
in my shop recently, I decided to make it
so that I could detach individual lengths of
pipe to clear the inevitable plugs that
occur in the system. Plumber's pipe strap
provides the perfect solution.

I attached lengths of pipe strap about
1/z-1'shorter than the duct's circumfer-
ence, as shown in the drawing right at
regular intervals along the intended route
of the ductwork. Then I wrapped the strap
around the ductwork, and cinched it all
together with nylon cable ties on each
strap. (You'll find cable ties in the electron-
ics department of your local home center,)

To remove a plug in the system, I merely
cut the cable ties holding the plugged sec-
tion of ductwork, clear the blockage, then
reinstall the duct with new ties.

-Gale Pearce, Anchorage, Alaska

You'll get hooked on this picture-hanging helper
Pictures or other art with wire hangers
always hang a little lower than we want
them to, don't they? First, you struggle
with how to hold the thing while your wife
decides where she wants it; then, the wire
on the back sags more than you expect.
This nifty little jig solves both problems.

To use it, place the jig against the wall
and hang the wire over the head of the
panhead screw. When the loCation is pic-
ture perfect, press on the frame directly
over the paint stick. The screw will leave a
little dimple in the wall, and that's where
you locate your nail. (lf I 'm using a hook-
type hanger instead of a nail, I put the
bottom of the hook over the dimple.)

-Scoft Hood, 0akville, 0nt.

Plumber's
pipe strap
screwed
to ceiling
ioist

)

- \ \ -

{,.
t \
l ^ \

\ /
\ l\ l

Position picture,
and then push on
the frame over the
paint stick to mark
hanger location.

Continued on page 34
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Reliably reset your fence to rip thin strips
The only way to rip thin strips of stock The jig consists of a scrap of 3/q" plywood

safely on your tablesaw is to make a cut, '  with a hardwood runner that f its the miter-

then move the fence. Here's a j ig that  r  gauge slot ,  ldr i l led aTAa" counterbore 1"

ensures each str ip comes out the same. ,  deep in one edge of  the j ig,  where shown

below left, and epoxied a t/+" nylon-insert
lock nut into it (nylon end in). After the
epoxy cured, I threaded a 1/+-20 roundhead
machine screw long enough to reach just
past the blade while staying firmly seated
into the nylon- insert  lock nut.

To use the j ig,  f i t  i ts  runner in the miter
slot and turn the screw until the distance
between the screwhead and the saw blade
equals the th ickness of  the str ips you
want. Now, place your blank against the
r ip fence and sl ide both the blank and
fence left unti l they contact the screw.
Lock the fence down, remove the j ig,  and
r ip the str ip.

Return the j ig to the miter s lot  and again
sl ide the fence and blank unt i l  they touch
the screw. Remove the j ig, rip, and repeat
as needed until your blank gets too narrow to
work safely.

-Jim Pollock, W00Do magazine techniques editor

$gF lr I id+srll {r * +

. , .shop t ip  da i ly  a t

az ine  December  2003

Simpu
tlte Br;st!

I

-{i-@*

Call for FREF Video!
Qil
-*".\*.-'_r'

1EOO,2341976
w w w  l a g  u n a t o o l s  c o m



urood words

A quick gurde to must-knovu terms
used throughout WOOD, magazine

Perforated hardboard: The generic
name for a Vt"-thick hardboard sheet with
rows of holes spaced at regular intervals.
Frequently, this material gets hung vertical-
ly and used for tool storage. Often, this
material is refened to as Peg-Board-the
brand name of one such product.

Rough-sawn: Boards, typically hard-
woods, cut to thickness, and sometimes
width, during the initial milling process,
but not planed or reripped. This leaves tell-
tale rough, splintery surfaces on all sides.

S2S: A lumber-industry abbreviation for
"surfaced on two sides." These boards are
planed on both faces to final thickness after
milling and drying.

Typical S2S Thicknesses (hardwoods):
Nominal Actual
414 (1') 13/ta"

514 (11/+') 11/ta"
614 (11/2" )  15Aa"
814 (2') 13/q'

S3S: An abbreviation for "surfaced on three sides." Here, boards get planed on both
faces, and then straight-line ripped on one edge. Most hardwood sells as S3S or S2S.

S4S: An abbreviation for "surfaced on four sides." These boards get planed on both
faces, and then ripped on both cdges to make them parallel. Most often, this process
produces "dimensional" lumber in standard sizes, such as 1x6,2x4, and so forth. You'll
find softwood construction lumber sold this wav. as well as hardwoods in home centers.

Blade guard: On a tablesaw, a plastic
or metal shroud that covers the blade to
prevent the saw operator from placing his
hands in contact with a spinning blade.
The device also prevents small cutoffs
from being thrown toward the front of the
tablesaw and the operator.

Antikickback pawls: Attached to a
tablesaw's blade-guard system, these
spring-loaded metal plates with sawtooth
edges work in conjunction with the split-
ter. In the event of workpiece kickback,
the pawls dig into the wood to prevent it
from being propelled toward the operator.

Splitter: A thin vertical plate positioned directly behind a tablesaw blade to prevent
the kerf from closing up and pinching the blade during a cutting operation. The splitter
can be part of the saw's guard assembly or a separate device.

Double-faced tape: Tape with adhesive
on both sides. In the shop, this tape proves
useful for such things as attaching tem-
plates, planing thin stock on carrier boards,
and temporarily joining workpieces for
stack cutting. Use the woven-cloth variety
for best results. Also called carpet tape.

Open time: The amount of time
after glue is spread before it becomes
unworkable or loses its ability to create
a bond. Also called working time. Open
time varies depending on temperature,
glue type, and humidity. Use the follow-
ing times as rough guidelines:
r Aliphatic resin (yellow) 5-10 min.
r Polyvinyl acetate (white) 1f15 min.
r Water-resistant (yellow) $-10 min.
r Polyurethane 20 min.
r Epoxy 5 min.-12 hrs. (varies bytype)
r Liquid hide glue 10 min .
Note: Some mnnufacturers make glues
with extended open times. Use these for
large or time-consuming glue-ups.

Set time: The amount of time it takes
for glue in an assembly to dry or cure
sufficiently for the clamps to be removed.
Set time varies depending on tempera-
ture, glue type, and humidity. Use the
following times as rough guidelines:
r Aliphatic resin (yellow) 3G€0 min.
r Polyvinyl acetate (white) 3G{0 min.
r Water-resistant (yellow) 60 min.
r Polyurethane
r Epoxy
r Liquid hide glue

60 min.
Varies by type

60 min.
Note: Several manufacturers offer
quick-set glues that achieve high tack
(stickiness) just after application. Use
these for assembling moldings and other
dffic ult -to - c lamp proj e c t s re quirin g
hurry-up adhesion.

Dry time: The amount of time it takes
for glue in an assembled joint to com-
pletely dry or cure and achieve full
sfrength. This time varies from a few
hours to 24hours, depending on the glue
type. Also called cure time. Q
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o\Teneerrng
small
panels
Make your projects pop by
using veneers that feature
species and grain figure
not available in plywoods.
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M
Place waxed  paper  on  the  bo t tom
subs t ra te .  Squeeze  g lue  on to  the
to spread i t  evenly.
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talking shop

CROSSBEARERS
AND PLATENS

Waxed
paper

Veneer

Waxed
paper

31/+'

When veneering panels with only platens and clamps, position clamps
3" from each end and no more than 6" apart along the panel's length.
Maintain 6" spacing between clamps on opposite sides of the panel.

waxed paper. Finally, add the top platen and
clamp the sandwich together. Let the glue
dry for 24 hours.

For panels up to 12" wide, platens and
clamps are all you need for even clamping
pressure, as shown below, left.But for panels
more than 12" wide, you'll need to add top
and bottom crossbearers to apply adequate
clamping pressure at the panel's center.

To make boftom cross-
bearers, cut lengths of
2x4, and joint one edge.
(We cut our crossbearers
28" long for pressing
panels up to 24" wide.)
Then rip them to a uni-
form width so their tops
will be in the same plane
when they are lined up
on your workbench. (We
ripped ottrs 3Vq" wide.)
Next, cut notches in the
ends for your clamp
heads, where shown on
the drawinE,left.

In order for the top
crossbearers to apply
pressure at the center of
the platten, you'Il taper
them from their centers
to their ends. Then, with

the tapers down, clamping pressure at the
crossbearers' ends causes them to bend.
pushing down at their centers. To make the
top crossbearers, joint one edge of the lengths
of 2x4, and then rip them into two 17s" wide
pieces. Mark /a" tapers from the center to
each end of the crossbearers, where shown in
the drawing. Hand-plane, belt-sand, or joint
the tapers, and then round the points at the
centers with a sanding block. Mark the oppo-
site edges with the word "UP."

To veneer a panel using crossbearers, line
up the bottom crossbearers on your bench,
spaced as shown below, right. Then stack
on the platens, waxed paper, glued sub-
strate. and veneer in the order shown on the
drawing. Position the top crossbearers with
the "up" edges up, and apply the clamps,
tightening them just enough to hold them in
place. With all the clamps in position, work
your way up and down the panel's length,
tightening each pair of clamps equally. When
the crossbearers squeeze the platens at the
edges, you'll have even pressure applied to
your glue-up across its entire width. |l

Buying Guide
Veneer. The following retailers carry a wide variety of
veneers, including %0"{hick veneer: Certainly Wood, phone
716/655-0206, or go to www.certainlywood.com; and Bob
Morgan Woodworking Supplies, Inc., phone 502/225-5855,
0r g0 r0 www.morganwooo.com.

Space crossbearers 3" from each end and no more than 6" apart
along the panel's length. To avoid confusion, mark "UP" on the
edges of the top crossbearers opposite their tapers.
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askwood
Answers to your questions from letters, e-mails, and W00D ONL|NEo

Tlre I<eY'5 to makihg
alioundMDf joint
n 1t'm going to build a router table
{ r cabinet with medium-densitY
fiberboard (MDF). Should luse glue
and/or screws for the corner ioints? lf so,
what kind of glue and screws work best?

-Bobert Persing, SKIlman, N.J.

il r Yellow glue and screws make solid
fl r joints in MDF, Bob, but not just

any screws. Bear in mind that this material
has less screw-holding power than solid
wood or plywood, and tends to split.

When joining 3/q" lvlDF, we recommend
using #8 deck screws (featuring straight
shanks and deep threads) at least Lr/z" long.
Locate the screws no less than 2" from the
ends of the pieces to avoid splitting. Bore a
5/sz" shank hole through the top piece of the' 
joint for each screw, and countersink both
sides. One countersink seats the head flush
with the exposed surface and the other
makes room for any material pulled up
from the bottom piece of MDF when You
drive the screw. Next, spread glue on the

Why not keep going with finer grits and
make the surface even smoother?

llaomi fbceau, Madira, Calif .

Spread a slightly thicker coat of'glue than usual for an MDF ioint. The porous edge is
exposed on the bottom piece, and it soaks up quite a bit of glue.

"Moderation in all things" applies to sanding, too

A : ::,ff T$';ff li',ill1',tt,n i .H' : hTf,t :f,'i6}?il,il"#3%,'

edge of the bottom piece, and clamp the
joint together. Finally, drJlll7/64" pilot holes
into the bottom piece, centered in the shank

nngaz,rne shop because it's the finish you
apply that determines the final smoothness
of your project. By the time you've reached

holes and as deep as the screw length. Drive
the screws, and wipe away any squeeze-out
with a damp cloth.

220,the remaining sanding scratches are so
small that a film-forming finish-such as
lacquer or varnish-easily fills them. The
key to producing a super-smooth finish lies
in leveling each coat of finish, and then rub-
bing out the final coat.

However, we sand to320 grit when we
plan to apply an oil finish. Oil soaks into
the wood, rather than forming a film, so
you still feel the wood surface after the fin-
ishing process is complete, and the extra
smoothness pays off.

Also, you might choose to use finer grits
to control color when you plan to apply
pigmented stain (it's not as much of a con-
cern with dye). Stain colors wood by
depositing pigment particles in pores and
grain lines. When you sand to finer grits,
you remove some of those lodging spots,
and you wind up with a lighter color. The
difference can be subtle; but if you pay
close attention to color, it's worth doing a
quick test on samples, as pictured here.

To emphasize the difference sanding can make, we sanded the cherry sample at left only to
80 grit, and sanded the other one to 400 grit. Then we applied one coat of cherry stain to
both, prcducing this significant range in hue.

Continued on
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wo o d w o rk t n g To o t s.

o Create invisible glue joints the entire
length and thickness of your workpiece

o The easiest way to create dados
and rabbets

o Square up large glued panels

r Rip sheet goods to size
perfectly square

r Guts production time in half

o Sold factory direct
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New Ergonomic Styling
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...|t's what
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tpEcr from Arrowt
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Available at home centers, lumberyards, and fine hardware stores wherever professional tools are sold!

Arrow Fastener Co., l^.. ,271 Mayhil l  Street, Saddle Brook, New Jersey 07653

D4#3i#":3:$ii#'L';t:,"??yf:!'Jsi'f fi ""'.f ,,$:;:.*!:J,L.*i*;:.lii;t:*,KnRelm

-t/fr!

l{ECllO E]'l E,U,A.

ask wood

!n t$lesaw blades,
hook matters
|Ff 1 I've bought lots of tablesaw

Y I blades over the years, but
nevEr noticed the term "hook" until
recently. What does it mean, and how
does it atfect my blade choices?

-Greg Fow[ Pratfuille, Ala.

[ . Lay asaw blade on your work-
a l I bench, Greg, place a straightedge
across the center of the arbor hole to
define the blade centerline, and you can
see what hook is all about. A tooth with
positive hook leans toward the centerline.
A tooth leaning back from that line has
negative hook.

A tooth with a positive hook angle cuts
more aggressively, allowing you to rip and
crosscut wood quickly. One with a nega-
tive hook angle cuts more slowly, giving
you a more controlled cut, less tear-out,
and smoother results on brittle materials.
such as plywood and plastic. Also, use a
negative-hook blade on radial-arm saws
and sliding mitersaws to help maintain
control as you cut.

You can see from these illustrations that a
blade with positive hook angle is designed
to slice aggressively into a workpiece. By
comparison, the blade with negative hook
angle tends to ease into each cut.
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Eliminate brush marks
when vou use narnish
fl. wn"n applying gloss
!r polyurethane varnish to my lat'
est project, lwound up with brush marks.
I used a good brush designed for oil-
based paints and stains; what should I
have done ditferently?

-Joe Bonavita, Ortord, Conn.

[ . Joe, several factors confribute to a
llr greatJooking finish with standard
varnish or polyurethane. For your next pro-
ject, buy a China bristle brush with a tapered
profile and flagged (split) ends. With this,
you can lay down an even coat through a
long brush sffoke. Next, warm your work-
shop, if necessary, to at least 70 degrees.
Then, thin the varnish by mixing it 50/50
with mineral spirits. Thinning improves the
flow-out and curing qualities of the critical
first coat. Brush on a coat of varnish; hold
the brush at a right angle to the surface; and,
working in the direction of the grain, lightly
skim the varnish with the bristle tips to he$
level it.

I-et the first coat dry for 24 hours, sand it
lightly wirh2}}-gnt sandpaper wrapped on a
block, and remove the sanding dust with a
cloth moistened with mineral spirits.

Thinning each coat of varnish with mineral
spirits allows the finish to flow out more
smoothly, making brush marks less likely to
remain as it dries.

Examine the varnish for brush marks. If you
see any, sand again with220-grit paper, and
remove the dust.

Now apply a second coat that has been
thinned to 25 percent mineral spirits, 75 per-
cent varnish, using the same brush technique
as before; allow the coat to dry; and sand
with 320-grit sandpaper. Continue through
two more coats with unthinned varnish.

Finally, go a bit further to create a perfect-
ly level surface with a consistent sheen.
Allow the final coat to cure for a week, and
then use 600-grit silicon carbide sandpaper
wrapped on a sanding block to level it. Rub
with 0000 steel wool and paste wax for a
satin sheen, or follow the 600-grit sandpaper
with finer sandpaper or rubbing compounds
to create a glossier look.

Gellecting dust is just the first step
n l MDF d-ust nas clogged the bags i ger while the machine is running. It should

! r of my dust collector, and I can i give easily under modest pressure. If the
tell the machine isn't pullin! in as much i bag feels hard, it's time to clean again.
air as it used to. What's the best way to
clean those bags?

-Dean Thompson, St. Petersburg, Fla.

[ . D:9, it's. a straightforward task
fl r with one important distinction
based on the bag material. Cotton bags can
go in the washing machine after the steps
outlined below. Don't wash nonwoven felt
bags, though, or you're likely to leave hard-
ened clumps lodged in the fibers.

No matter what type of bags you own,
begin by rapping the sides with a light stick
or dowel to knock loose the caked dust. Put
on a dust mask, take the bags off the dust
collector, hold the openings closed, and
give each one a good shaking to take even
more dust off the walls. Take the bags out-
doors, and empty them into a garbage can
or trash bag. Use a shop vacuum to clean
the bag interiors further.

For future reference, you can judge a
bag's condition by poking it with your fin-

Finish cleaning your dust-collection bags with
your shop vacuum, but don't worry about get-
ting it as clean as new. A light coat of sawdust
on the inside actually helps trap the tiniest
dust particles, keeping them out of the air.

i Continued on page 46
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Routing
System

Pocket-Pro'"
f oinery
System
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Two great tools
For fast,in their own right . . . il'

easy cabinet &
. . . or put them together furniture construction, there's nothing

like the new Pocket-Pro'. Joinery
System. As shown below, the Deluxe

System's phenolic base is a perfect
match lor our router table. 0r use the jig

on your workbench, at the job site or
anywhere you need strong, accurate joints.

Circle No. 180

Call your CMT Distributor today to

to make your own pocket
hole workstation.

CMT's Industrio*
Routing System is a true
production router table. lt

i , i

. +. +i.*pa* ,t

includes a rugged melamine
cabinet, warp-free phenolic top and our
unique pivoting fence. Ask your CMT dealer
for more details.

learn more about these exciting tools,

\ /

CilH

or contact CMT
for a free, full-
color catalog

*the orange color on tool

surfaces is a registered

trademark of CMT Utensili, S.p.A. tlc 
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ask wood

fiould you like glass or plastic with that frarne?
fl r n sure would be easier to cut I anyplace else where you can

X r acrylic plastic to fit my photo- | expect boisterous activity. To
graph frames, rather than ddaling with I cut acrylic on your tablesaw,
glass. ls there any reason not to? | use an 8O-tooth blade with neg-

-Aft Hejduk, Mantua,1hio I ative hook.
I Cost depends on your local

E I Acrylic does the job, Art, but your | ,our."r, but expect plastic to be
ff r choice might depend on the situa- | less expensive than glass. For
tion. Glass offers the benefits of being I example, at a home center we
scratch-resistant and easily cleaned. It's also I found 8x10" single-strength
rigid, so you can b"ansport a framed pictue | (%2" thickness) glass for about N*.-t". 

"6* 
-d *rvl6 

"*d 
i" sit atrno€t in contact

with little risk of the glass coming in contact | $2.25. and an 18>24" piece of wirr ire trinea ooject t6 provide a tuly clear image. The
with the artwork. | '^" acrylic for $3, which would non-glare acrylic at l€ft would giv€ a blurry look 9 o.biects

By conrrasr, acrylic scratches easily in I providi four 8x10" pieces at 75 P:e^T-'Ti^*Y*T:S:9]"^ 5"::*:t'1case, for example, and you might even notice a loss of clari-
handling, and you shouldn't clean it with I cents apiec.e. ty with doubte- or tipt€-mattgd artworlc The cl€qr acrytic at
any household cleaner that contains ammo- | Check into more expensive right keeps display iiems sharp at any distance.
nia (crazing and cloudiness eventually I options when you frame an

about half as much as glass of equal thick- | light. Both materials also
ness, and it won't shatter if the picture I come in non-glare styles
frame falls. Those characteristics make it a I to improve viewing
better choice for large frames (anytrring I quatity, ana some !taz- ll*i.':fl!i1j1'Y:91Tt$Il9.q:g'if LgW00D, 1716 Locust St., GA-310, Des Moines, lA 5{1309-3{123, or send
larger than 3' square, for example) and I ing pmducts combine

| ;;',t; , ; us an e-mail at askwmde[oodmagadne.conl For imrnediat€ f€sdback
from your fellow woodworkers, post your question on one of our forums at
www.woodma gazine.com.

result). Also, panels of %2" or l/8" thickness I item that calls for topquality preservation. I g[are characteristics. Ask about your choices
can flex enough to rub against the anwork I Both glass and acrylic come in venions that I at a home center. a glass or plastics supplier,
beneath. On the other hand, acrylic weighs | filter out the damaging lays of ultraviolet I an art store, or a ftaming shop.

Clear acrylic
lVz" above photo

frames that will hang in a child's room or I UV filtering and non-



vvorkshop woods

Baltic and
Finnish birch
plywood
These premium sheet goods
offer outstanding performance.

! ooking for the perfect material for
I acreating shopjigs and fixtures.

fl drawer cases, and carcases?
Consider Baltic birch and Finnish birch ply-
wood. These imported sheet goods offer
strength and stiffness, lack voids, and have
edges that look as good as their faces.

The benefits of layering
To create these materials, manufacturers
start with dense, slow-growing birch trees
from Finland, Russia, and Europe's Baltic
region. The wood has a light color, and
seldom bears excessive mineral streaks.

Those trees are sliced into thin wood
layers-about 3A2." thick-and pressed into
multi-layered sheets. A comparison to
domestic birch plywood, below, shows that
a sheet of Baltic or Finnish birch plywood
of equal thickness has nearly twice as many
plies. That makes Baltic and Finnish prod-
ucts more stable and rigid, less likely to
warp, and imparls excellent screw-holding
power, even on the edges.

Plus, these materials are birch through and
through, unlike domestic plywood, which
may contain any variety of wood plies (most
often softwoods) covered with birch veneer.

The plies in Baltic and Finnish Birch also
are all virtually free of voids, meaning no
surprises await when you cut into a sheet.
The edges also cut cleanly, hold crisp detail,
as shown below, and can be machined to
form suchjoints as dovetails. In fact, an
increasing number of manufactured cabinets
are made with dovetailed drawer boxes of

, Baltic birch plywood.

: Variations on a theme
i While Baltic and Finnish Birch look similar,
: one key difference exists: Exterior-grade
: adhesive joins the plies in the Finnish
i variety, so they can be used outdoors, if
i properly finished. Dark glue lines give
: Finnish birch away.
' Several grades exist for these materials,
: but, in the United States, only the top grades
, generally are sold. In most cases, the grade

:. .z:

.,;:

is B-BB. That means you get one-piece
face veneer, with no splices or voids. The
back face and inner plies may have tightly-
patched voids, below. Both faces are
sanded, but may have a slightly fuzzy
surface. Sand to 220-grit before finishing
to smooth the surface.

Like any birch plywood, Baltic and
Finnish varieties may accept stain unevenly.
So use a stain conditioner before applying
liquid stain, or choose a gel stain. Clear fin-
ishes present no problems.

Suppliers measure these materials in met-
ric thicknesses, roughly equivalentto t/s",

VJ" , 3/8" , l/2" , and 3/+" . And, rather than the
4x8'dimensions we're accustomed to for
sheet goods, Baltic and Finnish birch sheets
usually measure 60x60". To find these full
sheets, you'll likely have to visit a hard-
wood lumber dealer. Expect to pay about
$45 for a /+" sheet. Many mail-order and
online suppliers stock smaller pieces. As
these materials gain popularity, they may
find their way into home centers. $

,r'
Patch

Patches in the back face of the plywood fit
extremely well, with reasonable color match
to the surrounding veneer.

- ' t - , , . . , : .
'  4,1.'//

: ,  a l
/':', i/t..'

I
' .  

t '

rf€i*@@{g#3$Esffi

ffi Finnish Birch ffi ,

Baltic Birch

Domestic Birch

Finnish or Baltic birch3/q" plywood has 13
plies, compared to seven (five core plies plus
face and back veneers) in domestic birch.

I Good quali ty wood, f ine glue l ines, and void-
r free plies combine to make Baltic and
: Finnish birch plywood quite machinable.
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ombining the stunning beauty of
solid cherry with quilted maple
veneer, this design enhances any

room setting. And there's a utilitarian side
to its personality. Pull-out sleepers support
a drop-down front that features an imitation
leather writing surface. A large drawer for
supplies and ample pigeonhole space in the
desk for paper and letters are supplemented
by the upper cabinet's roomy shelving.

You'll begin this project by building its base
first-a great compact desk by itself if you
elect no to add the upper cabinet.

Start with the base
I From l3/+"-thick stock, cut the legs (A)
I to the size listed on the Materials List on

page 61. Anange the legs so the best grain
patterns show on their front and outside
faces. Mark each leg's orientation (RF for
right front, LF for left front, RR for right
rear, and LR for left rear) on its top.

)Markthe four-sided tapers on the legs,
fl where shown on Drawing 1, and cut
them using a tapering jig on your table-
saw, as shown in Photo A. (See issue 151,
page 82 for instructions on how to build
and use the tapering jig shown, or go to
www.woodmagazine.com/wbprojects.) Joint
the tapers, and finish-sand the legs.

QCut the side aprons (B) and rear apron
\r(C) to size. Chuck a 3/g" round-over bit
in your table-mounted router, adjust it as
shown on Drawing 1a, and rout the profile
along the aprons' bottom outside edges.
Finish-sand the aprons. To make the best
use of your 3/+" -thick cherry stock, see the
Shop Tip, right.

wulw.woodrnagazine. com

After marking the taper's upper end on the
leg's side and its lower end on the leg's bot-
tom, cut the tapers using a tapering jig.

Getting the biggest bang
from your boards
When purchasing hardwood,
you're bound to get boards with
grain defects, knots, or sap-
wood. To help you make the
best use of the smallest
amount of lumber, project
bui lder Chuck Hedlund shares
the tricks, shown nElhf.

7o" to center
of biscuit slot

Il lecs AND APRoNS
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s l a n t - f r o n t  s e c r e t a r y

,"1

wood screw

s/sz" shank holel
countersunk 1"/,u" K

#8 x  1 th '  F .H.
wood screw

7o+" pilot hole
r/z" deep

E curoes AND RAILS
41/z'

7sz" shank hole.
countersunk on bottom side

L,,7 \ - -- 
#8 x 11/q't F.H.

).f
3/e'

t/z" accgss
holes

@ onnwER sroP

R=s/'rc"

/rl Adjust your biscuit joiner to center a
'''il 

slot in the thickness of the aprons (B,
C), and cut slots for #20 biscuits in their
ends. centered in their width. Now reset
the biscuit joiner to center a slot s/s" from
the legs' outside faces, and cut slots in
the front legs' rear faces and the back
legs' front and inside faces, where
shown on Drawing 1.

fGlue, biscuit, and clamp the side
tJaprons (B) between the legs (A),
making certain the assemblies are flat.
With the glue dry, glue, biscuit, and
clamp the rear apron (C) between the
two leg/apron assemblies. Make sure this
assembly stands on a flat surface without
rocking, and check it for square.

f,Cut the guides (D) and runners (E) to
l\f size. With a dado blade. cut centered

52

1" grooves 3/rc" deep in both faces of the
inside guides, and the inside faces of the out-
side guides, where shown on Drawing 2.
Drill countersunk shank holes in the outside
guides, where shown. Glue and clamp the
runners in the guides' grooves, keeping their
ends flush.

I Cut the rails (F) to size, and drill coun-
I tersunk shank holes for fastening the

rails to the guides (D), where shown on
Drawing 2. For fastening the base to the
desk case's bottom later, drill a pair of
shank holes, countersunk on the bottom
face of the upper rear rail. To drive the
screws that will go into these holes, drill a
pair of Vz" access holes through the lower
rear rail (F). Then drill a 7/u" pilot hole 7s"
deep for the drawer stop (G) in the back
edge of the upper front rail, centered in its
length and thickness.

flGlue and clamp the outer guides (D) to
lJthe legs (A), 3h" down from the tops of
the legs with their ends against part (C),
where shown on Drawing 3. Check the
guides' positions with one of the rails (F) to
make sure the top surface of the rail is flush
with the tops of the legs. Drill pilot holes
into the legs, and drive the screws. Now
glue and clamp the rails in place. Using the
shank holes in the rails as guides, drill pilot

4Y2"

Insert 1%0"-wide spacers between the outer
and inner guides (D), and clamp the inner guide
in place. Using the holes in the rails (F) as
guides, drill pilot holes, and drive the screws.

holes into the outer guides, and drive the
screws. Finally, cut four 134a"-wide spacers
from scrap, and use them to position the
inner guides (D), as shown in Photo B.
(lCut the drawer stop (G) to size. Drill the
i/countersunk hole and round the ends.
where shown on Drawin g 2a.Next, refer-
ring to Drawing 3a, drill 3/q" counterbores
with a Forstner bit, and then drill the cen-
tered pilot holes in the side aprons (B) for
the desktop fasteners.
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3/e" round-over
with %o" shoulder

7sz" shank hole, countersunk
on bottom face

for mounting upper cabinet #8 x 1 1/a' F.H. wood screw
for attaching upper cabinet

DESK CASE

-l

p exeloDED vrEW

DROP LEAF

7a" rabbet
7e" deep, routed
after assembly

#8 x 1 1/z' F.H. wood screw

No rabbet

8-32 xs/e"
hanger bolt

/e" round-over
with %0" shoulder

7sz" shank hole, countersunk
on bottom side

#5 x 5/a" brass F.H. wood screw

Te" round-over
with %o" shoulder

50mm x 40mm brass hinge

#8 x 1 1/q' F.H. wood screws

1
1 1 1/+"

I
)

-a ,1.)
/ n  " \

c,J )
A(-/ #20 biscuit

5/sz" holezAe" deeP, n
centered o ,\

)
eZ" brass knob

#B x s/a" R.H.
wooo screw

sAz" shank hole,
countersunk

on bottom side

BASE

#8 x 1%" F,Hl I
wood screw - IL /

# 8 x 1 1 / z ' F . H .
wood screw

7a" round-over
with a

t/r0" shoulder
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/"---\o

e6" rabbets

i)-")>--,

P-LEAF HI

Hinge barrel
centers

++
J

Thickness of two/
business cards

Mortises are beveled
for the hinge barrel.
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t/c" dado tA" deep t/q" lrom end

s l a n t - f r o n t  s e c r e t a r v

1/a" gtoove t/q" deQP 1/q" trom bottom

1 / l l'/4 -

415/'ra"

t
(

211/+"

s/0" shank
hole

1tlsz" grooves
11/aq" deeg,
centered

t/a" dowel
1"  lono

VL

,',rr"LLrr,,

E onnwER AND SLEEPER

-t
3t/a'

I

173/a'

#10 biscuit

4
tA" hole
t/z" deep

9134a"

173/a"t/+" grooves 1/4" deep
t/t" lrom bottom edge

Te" round-over
with %o" shoulder$*' q

qR 2z4d',, 
_ 

|
3" brass bail pull

Install the drawer and
a pair of sleepers
I elane stock to Vz" thick, and cut the
I drawer sides (H) and drawer front and

back (I) to size. With a Vq" dado blade, cut
lock rabbet joints in the parts' mating ends,
where shown on Drawings 4 and 4a. Then
cut the V+" grooves V+" deep for the drawer
bottom. Cut the bottom (J) to size, and glue
and clamp the drawer together, checking it
for square
j) Cut the sleepers (K) to size, plus a cou-
&r ple of 6"-long scrap pieces of the same
thickness and width. With a3/q" dado blade,
cut centered lVzz" grooves t/o+"deep in the
scrap to test the grooves' fit on the runners
(E), and the clearance between the scrap
and the rails (F). Then cut the grooves in
sleepers and the drawer sides (H). Di.ll V4"
holes Vz" deep in the sleepers for the sleeper-
stop dowels, where shown on Drawing 4.
Finally, adjust your biscuit joiner to center
a #10 biscuit slot in the front ends of the
sleepers (K), and cut the slots. Finish-sand
the drawers and sleepers.

Qetane stock to V2" thick, and cut a
9 4tsA6x27" blank for the sleeper faces
(L) and the drawer face (M). Rout the pro-
file shown on Drawing 1a along the blank's
outside bottom edge.

Afo cut the sleeper faces (L) and drawer
'f 

face (M) to exact lengths, first slide a
sleeper into place, and measure from the
leg's inside face to the center of the sleep-
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8-32 xs/a"
hanger bolt-\ ,' | --,' I i\-- 3/0" round-over

\ |  with %0" shoulder
11s l6" f - -7+" brass f<noU-=--.$

o

1 / l l'/4

| ---1 t
l l_l
-?,,0.-T o

er's biscuit slot. Subtract ho" from this mea-
surement for the gap between the leg and the
sleeper face. Position your biscuit joiner's
fence this same distance from the center of
its blade. Now cut biscuit slots into the back
of the sleeper face blank at each end. Then
cut a 1t3/ta"-Iong sleeper face (L) from each
end of the blank. Dry-fit the sleeper faces to
the sleepers with biscuits, and measure the
distance between the faces. Subtract %"
from this measurement, and trim the
remaining piece of the blank to this length
for the drawer face (M).

f ttace the base assembly upside down
tlon your workbench. Slide the sleepers
and drawer into place. Insert %" spacers
behind them to hold their fronts away from
the guides (D) and rails (F) when gluing the
sleeper faces (L) and drawer face (M) in
place. Now glue, biscuit, and clamp the

Using quarters to space the sleeper faces (L)
1/'ra" trom the workbench surface, glue, bis-
cuit, and clamp them in place. A second pair
of quarters awaits the drawer face (M).

sleeper faces to the sleepers, as shown in
Photo C. Centering the drawer face
between the sleeper faces, glue and clamp it
in place. The tAo" space between the work-
bench surface and the sleeper and drawer
faces provides clearance between these
parts and the desk case's bottom (O) when
it is installed later. For a source of lrc" spac-
ers, see the Shop Tip on page 55.

Awith the glue dry, remove the sleepers
l\f and drawer. Drill pilot holes for the
knobs in the sleeper faces (L) and holes
through the drawer face (M) and the draw-
er front (I) for the pull, where shown on
Drawing 4.
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E oesx cASE sEcroN

%a' pi lot  hole
3/4" deep

l
7e" rabbet
I  / , "  doon

/ +  v v v y ,

routed after
assembly

L

Now build the desk case
. Edge-join stock" and cut the desk sides

(N). desk bottorn (O). and desk top (P)

to size. Cut the desk sides to the shape
sl-rown on Drawing 5. Now. adjLrst yor-rr bis-
curi t  joiner to center a slot in the thickness of
the sides. and cr.rt  #20 biscuit  slots. where
showr.r. Readjr-rst yor,rr biscuit joiner. tl 'ans-
f-er the centerlines. and cut mating slots I "

in from the ends of the desk bottorn and top.
where shown on Drawing 3.
'.',.u Form the hin-ee moftises in the desk bot-
, ' ' , . , ' tonl (O), where shown on Drawings 3
and 3b. For a foolproof method fbr rnarking
and cutt in-u hinge mort ises. see the sidebar
ot1 puge 56. BecaLrse the desk bottom and
the drop leaf f i t  closely together. sl ightly
bevel the mort ises' f l 'ont edges with a chis-
el to provide clearance for tl-re hin-ee barrels.
where shown on Drawing 3b.
'* ' ! :Rout the profi le shown on Drawing 1a
.,, i l ialong the ends and the front ed-ee of
the desk top (P). and along only the ends
of the desk bottom (O). where shown on
Drawing 3.
.1:'. ps1 those bLrildin_e the Lrpper cetbinet.
, , .  dr i l l  four rnountin-e holes in the clesk top

(P). where shown on Drawing 3. and colln-
tersink them on the ton's bottorn f'ace.

wwwwoodrnagazine.com

Iv,u-'t-l

A/ -#B x  1 ,1 /2"  F.H.

t 
wooo screw

tr

&

A two-bit solution to
r7r"tt spacing

7sz" shank hole,  2 '
coun te rsunk

\y

With the desk case clamped together, drill
countersunk screw holes. centered in the
sides (N), through the bottom (O) and into the
sides. Then drive the screws.

Finisl-r-sand the parts. and then -elue, bis-
cr"rit, and clamp the desk sides, top, and

bottom together with all the back ed-ees
tlush. Drill countersunk screw holes throu-qh
the desk bottom (O) and into the desk sides
(N), where shown on Drawing 5 and in
Photo D. Check the desk case for square.

. Measure the distance between the sides
(N), and cut the tront stop (Q) to siz-e.

Then bevel-rip the the front edge followtng
the two steps shown on Drawing 5a. Finish-

When a l ign ing  drawer  f ron ts  and doors ,
%0"  sp?c ing  is  jus t  about  per fec t .  And
any woodworker  w i th  a  few quar te rs  in
h is  pocket  has  a  handy supp ly  o f
ready-made spacers .  The de ta i l s  f rom
Photos  C,  F ,  and G,  be low,  show th is
government - issue too l  hard  a t  work . . .

rr d setting a %0" gap between the sleeper and
drawer faces (L, M) and the case bottom (O),...

,:r;, positioning the door lte" above the upper
case bottom (Z), and...

i

q
:t .;
1
1

' . i ' , leaving a1Aa" gap between the doors and
the f i l ler  (HH).

FRONT STOP

- f "
.{
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A guick gtride to successful hinge rnortising
Forming flat-bottomed hinge mortises that fit their hinges like a glove can be
tricky, and when you're building a project as impressive as this secretary, you'll
want to do it flawlessly. Here's how to get it right every time.

Inserting spacers the thickness of the
hinge barrel between them, clamp the
door to the case. Apply double-faced
tape to the back of the hinges, and
stick them in place. Chuck a 7e" straight bit in your hand-

held router, and adjust its routing
depth to the hinge leaf's thickness.
(For hinges smaller than the ones
used in this project, use a t/+" straight
bit. For larger ones, use a 1/2" bat.l
Guiding your router by hand, rout to
within about Vte" of the hinge's
scribed outline. To support the router
when routing the mortises in the edge
of the case's side, clamp a scrap
piece of 2x4 to the side with their
edges flush.

Using a self-centering bit, drill pilot
holes, and drive the screws.

Put a new blade in your utility knife,
and scribe around the hinge leaves.

Chisel the scribed outline to the depth
of the routed portion of the mortise.
Use your widest ehisel.

Remove the hinges, and mark the
location of each hinge on its back.
Because of slight variations in screw-
hole patterns, the hinges must be
remounted in their original locations.
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sand the p4rt, and glue and clamp it in
place, where shown on Drawing 5.

nTo rout the 3/a" rabbet V+" deep for the
I back (R), chuck a rabbeting bit in your
table-mounted router. Place the desk-case
assembly (N/O/P/Q) on the router table
with its back edges down. Moving the case
in a counterclockwise direction, rout the
rabbet. Then cut the back (R) to size, and
round its corners to match the case's rab-
beted recess.

Add the drop leaf
I To make the panel (S)' cut l0/zx25t/+"
I pieces of tAo" curly maple vefieer, Va"

hardboard, and V4" plywood. Laminate
them in the order shown on Drawing 6a.
With the glue dry, finish-sand the veneer,
square up two of the panel's adjacent edges,
and trim it to finished size. For more
detailed information on a simple method for
veneering flat panels, see page 38.

I Before rabbeting the panel's top edge,
Cr chuck the stick profile bit from a rail-
and-stile set in your table-mounted router,
and position the fence flush with the bit's
pilot bearing. (The stick-profile bit, shown
on Drawing 7, routs the edge profile in the
drop leaf s and doors' rails and stiles.) The
exact height setting is not critical. Rout this
profile ori the edge of a piece of 3A"-thick

scrap, and set it aside. Now, form a Vq"
tongue on the panel's perimeter by routing
a 3/s" rabbet Vt" deep along the edges of the
panel's hardboard face. Insert this tongue in
the scrap's groove to test its fit.
Note: Because the actual thickness of y4"

plywood is only about 3/t0", the thickness of
the panel (S), without the imitation leather,
is about 3/e".

Q Cut a piece of cloth-backed black imita-
tJtion leather to about I0x25Vq", and
adhere it to the panel's hardboard face. (We
bought our imitation leather at a fabric
store, and used 3M Super 77 Spray
Adhesive, available at fabric stores, hard-
ware stores, office supply stores, and home
centers, to adhere it.) Install a new blade in
your utility knife, and carefully trim the
imitation leather to the rabbet's shoulder.
To hide the irnitation leather's white fabric
backing, color its edge with a permanent
black felrtip marker.

A Cut the drop-leaf stiles (T) and drop-
tlteaf rails (U) to size. For those buitding
the upper cabinet, you'll want to avoid mul-
tiple setups of the rail-and-stile router bits,
so also cut the door stiles (DD), door top
rails (EE), ffid door bottom rails (FF) to
size. Making test cuts in scrap the same
thickness as the rails and stiles, and using
the panel (S) as a gauge, adjust the height of
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E onop LEAF

lmitation leather
e/e" rabbets

/a" deep

1313/re"

t/a" round-over s/sz" hole
zAa" deep,
centered

with %o" shoulder

the stick profile bit so the surface of the imi-
tation leather falls /o+" below the surface of
the rails and stiles. where shown on
Drawing 6a. When satisfied with the adjust-
ment, rout the profile in a scrap block, and
mark it as your set-up gauge.
Note: Do not rout the stick profile on the
parts' edges yet. If the stick profile is
routed first, it cannot be adequately
backed up when routing the cope profile.
The unavoidable chipout from routing the
cope profile across the rails' end grain
will ruin the parts.

f,Install the cope profile bit in the table-
tJmounted router, using the set-up gauge
to adjust its height. (The cope bit routs the
endprofie in the rails of a frame-and-panel
assembly.) Position the fence flush with the
bit's pilot bearing, and parallel to the miter-

www.woodmagazine.com

101/'ra"

No rabbet

s/e" rabbets
e/e" deep, routed
after assembly

gauge slot. To back the cuts, attach an aux-
iliary extension to your miter gauge with its
end just grazingthe router-table fence. Now
rout cope profiles in the ends of the drop-
leaf rails (U) and door rails (EE) and (FF),
where shown on Drawing 6.

fiInstall the stick-profile bit in the table-
lJmounted router, setting its height to
match the end of one of the rails just routed.
Rout the inside edges of the drop-leaf stiles
and rails (T, U) and the door stiles and rails
(DD, EE, FF). Set the the door stiles and
rails aside.

7T" protect the imitation leather, apply
I l"-wide painter's safe-release masking

tape around the perimeter of the panel (S).
Then glue and clamp the drop leaf (S/T/U)
together, checking it for square. Carefully
sand the frame joints flush.

Inserting business card spacers, center the
drop leaf on the desk case, and clamp it in
place. Drill pilot holes into the drop leaf, and
drive the hinge screws.

lQRout the profile shown on Drawing 6b
|lfalong all the drop leaf s outside edges,
where shown on Drawing 6. To eliminate
chipout, back your cuts with a follower
block where the bit exits the workpiece.
Then install a rabbeting bit in the router.
Making three progressively deeper cuts,
rout 3/a" rabbets 3/s" deep along the drop
leaf s front and side edges. Do not rabbet
the edge where the hinges attach.

Ofo create the mortises for the drop
rlleaf s hinges, first screw the hinges to
the bottom (O) in their original mortises.
Then surface-mount the hinges to the drop
leaf, as shown in Photo E. Unscrew the
hinges from the bottom, and remove the

t/a" hardboard
t/+" plywood

RAIL AND STILE SETUP

Routing the stick
profile

oo,@,@@

57



I
s l a n t - f r o n t  s e c r e t a r y

21/z'

21/a'

7e" rabbet Te" dado

2ts/16" ____/

@ erceoNHoLES
(2 needed)

drop leaf. Now scribe around the
hinges, and rout and chisel the mor-
tises as before. Drill the knob-screw
hole, where shown on Drawing 6.
Finish-sand the drop leaf.

Build the pigeonholes
I Edge-join and plane stock to t/x"

* thick, and cut the pigeonhole
dividers (V); tops, bottoms, and
shelves (W); and sides (X) to size.
Finish-sand the parts.

I Wittr a t/x" dado blade in your
Cr tablesaw. cut the dadoes in the

bottoms and two shelves (W), and the
dadoes and rabbets in the sides (X),
where shown on Drawing 8.

Q Appty glue to the dadoes in the
Ubottoms and shelves (W),  and
capture the dividers (V) between
them. Then apply glue to the
dadoes and rabbets in the sides (X),
and g lue  and c lamp the  bo t -
tom/divider/shelf assemblies and
the other shelves between the sides.
Make sure that all the parts are
flush at the front, and check the
completed pigeon holes for square.

5"
V

7a" dado
s/ro" deep

':-i,

i:,,;::r:l,t:
'ltp'

Inserting spacers the thickness of the hinge
barrels between the door and the side,
clamp the doors to the cabinet. Using a
quarter as a gauge, position the doors up
1/rc" from the cabinet's bottom.

/ Rout the profile shown on Drawing 6b
'f 

on the shelf trim (BB), where shown on
Drawing 10. Glue and clamp the trim to the
shelf, keeping the top edge of the trim flush
with the top surface of the shelf. Finish-
sand the assembly.

f Cut two pieces of %r," curly maple
tJ veneer and two pieces of t/+" plywood

to ll3/tx25" for the door panels (GG).

Using the same technique as when laminat-
ing the drop-leaf panel (S), glue the veneer

to the back faces of the pieces of plywood,
where shown on Drawing 10b. Finish-sand
both sides of the panels, square two adja-
cent edges, and trim them to finished size.

ft Retrieve the door stiles and rails (DD,

t EE, FF), and check the panels' fit in

their grooves. If needed, cut shallow 3/s"-

wide rabbets along the edges of the
plywood. Now glue and clamp the doors
together, making sure they are square and
flat. Finish-sand the frames.

!f Surface-mount the hinges to the doors,
I where shown on Drawings 10 and 10b.

Then clamp the doors to the cabinet case,
as shown in Photo F. Mountins the doors

E sroe
s/0" slot 7e" long

5/32"

shank hole,
countersunk

on ins ide
face

Front edge

t/q" rabbel
/e" deep 7+" rabbet 3/a" deeP

Vta" above the bottom edge of the upper
cabinet's bottom (Z) provides clearance
between the doors and the desk case's top
(P) when the upper cabinet is fastened to
the desk case later. Scribe. rout. and chisel

the hinge mortises, following the instruc-
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s/a" dado e/a" deep
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I

321/q"

Now the cabinet
I Edge-join stock for the sides (Y), top
I and bottom (Z), and shelf (AA), and cut

the parts to size. Then cut the shelf trim
(BB) to size. With a dado blade in your
tablesaw, cut the dadoes and rabbets in the
sides, where shown on Drawing 9, making
sure you have mirror-image pafts. Then cut
the rabbets in the top and bottom (Z),wherc
shown on Drawing 10.

$Orltt shelf-pin holes in the sides (Y),
tlwhere shown on Drawing 9. Then, for
attaching the built-up crown later, drill the
countersunk shank holes and the slots.

{l Finish-sand the inside faces of the
tJsides. top,  and bottom. Glue and
clamp the upper case together, checking it
for square. Cut the back (CC) to size, and
finish-sand it. Apply glue to the case's rear
rabbet, and nail the back in place with
#l8xt/+" wire nails.
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#8 x 1 1/q' F.H. wood screw

.l

lE uppeR cABrNEr

7/aq" pilol hole e/a" deep

#B x 1 1/2" F.H. wood screw 121/a"
1 _ z

1/a" round-
overs with

a 1/'16"

shoulder

t/q" tabbel s/a" deep on
back edge of parl @

pa

#18 x 3/q"
wire nai l

.#10 tlat washer

e/ro x 7e" slot

3/q" dado
7a" deep

Shel f
supportI

174'D

s/n" rabbel
s/a" deep

93/qtl

/
I

3/q" blat
knob

1 t %0" brass
ball catch

t/q" rabbeI
Ta" deep

#6  x5 /a "  b rass  F ,H .
wood screw

#4 x5/a" brass F.H.
wooq screw

s/o" hole,
centered

e/'ra x 21/2" mortise
t/e" deep

tions in the sidebar on page 56. Screw the
hinges to the doors, and hang the doors on
the cabinet.

ffi nritt holes for the knob screws, where
*#shown on Drawing 10, and attach the
knobs. Position the ball catches on the top
and bottom (Z), centered in the width of the
doors' stiles, drill pilot holes, and screw
them in place. Snap the strikes into the
catches, close each door in turn, and mark
the locations of the strikes on the door stiles
(DD). Drill pilot holes, and screw the
strikes in place.

Now crown the cabinet
$ Cut the filler (HH) to size, and drill
& countersunk screw holes, where shown

on Drawing 10a. Glue, clamp, and screw the
filler in place, as shown in Photo G.

www.woodmagazine.com

21/z x 1s/a"
brass bal l- t ip hinge

$ Cut the cap (II) to size, and then plane
fu a tAx3x72" ptece of stock to s/s" thick
for the cove (JJ) and base (KK). Rout a /s"
round-over with a t/t(," shoulder, shown on
Drawing 11, on the cap (II). Rout a 3/8"

cove on one edge of the 7s"-thick board,
and rip off a7Ae"-wide cove, as shown, for
the cove (JJ). Rip the remaining 7s"-thick
piece to 2t/s" wide, and rout the t/t" round-
over with a /a" shoulder, as shown, for the
base (KK).

Q Ctue and clamp the cap (II) and the
t#base (KK) together, keeping the cap's
back edge and the base's back face flush,
where shown on Drawing 11a. Then glue
and clamp the cove (JJ) into the comer
formed by the cap and base.

,{ Measure the cabinet's outside width for
** 

the front crown. and mark this miter-heel-

Inserting quarters between the doors and
the f i l ler (HH), glue and clamp the f i l ler in
place. Drill pilot holes into the sides ffi, and
drive the screws.

7sz" shank hole,
countersunk

'/2

1

)
#4 x 5/a" brass F.H.

wood screw

123/'ra"

@ DOOR DETATL

Good race ',Tilsfi,?%:r"J"
,of 

ptywood 
( ot @ 

"

| -V'-
\ l

r:.!i:l::l]!i::::liri:.:lisar.-\.]-----rq @
+

o
n,

%0" Veneer /
Thickness of
hinge barrel
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s l a n t - f r o n t  s e c r e t a r y

lE cnowm

1 f-15/8'I-al r- l  
- ' |

3/a" I O )
I 

- 
/<-7e" round-over

T- 
- 

with a
| 1Ao" shoulder

a /  l l

t  ' / 16  ,
l----> F+--

l l l , --l 
l--{9

5 / a '  | , /
_ y \
l )
| 7e" cove

1/q" round-over with a
/a" shoulder

to-miter-heel dimension, centered on the
assembled crown blank. Miter-cut the front
crown to length. Glue and clamp it to the filler
(HH), keeping the bottom edge of the base
(KK) flush with the bottom edge of the filler.

fi Miter the ends of the remaining crown
tJ pieces for the side crowns, and dry-fit
them in place. Mark their finished lengths
flush with the rear edges of the cabinet sides
(Y), and cut them to length. Apply glue to
the miters and the front 2" of the side
crowns, and fasten them in place, as shown
in Photo H.

The finishing touches
I Remove the hardware. Remember to
L mark the backs of all the hinges so

they can be reinstalled later in their origi-
nal locations. Touch up the finish-sanding
r,vhere needed.
f} Apply a clear finish of your choice. (To
f;r bring out the color of the curly maple
veneer and the cherry, we applied two coats
of Minwax Antique Oil Finish, sanding
with 320-grit sandpaper between coats.)
Remove the masking tape from the imita-
tion leather.

#8 x1t/a F.H.
wood scriiW{n a
countersunk hole

#8 xlth panhead
screw with a #10
flat washer , 

''

With the miter and front 2" of the side crown
glued, clamp it in place. Dril l  pilot holes and
drive a #SxlVc" flathead wood screw in the
hole and a #8x17+" panhead screw with a
#10 flat washer in the slot.

Q Attach the knobs to the sleepers and the
q#bail pull to the drawer, and slide them
in place. Cut t/q" dowels 1" long, and insert
them, without glue, in the holes in the
sleepers. Screw the drawer stop (G) in
place, letting it swivel freely. Place the
desktop fasteners in the counterbores in the
side aprons (B), and drive the screws.
;fi Fasten the back (R) to the desk case
**with #l8xz/c" wire nails. Center the
case side-to-side on the base with its back
flush with the back faces of the rear legs.
Reaching underneath, mark the locations of

->1 5/8" 
'-

f
21/e"

I
L

Gutting Diagram

13/q x31/z x 96" Cherry (5.3 bd. f t .)
r,
13/q x 31/z x 48" Cherry (2.7 bd. ft.)

*Plane or resaw to thicknesses
listed in the Materials List.

3/qx71/+ x 96" Cherry (5.3 bd. f t .)

3/q x 51/z x 96" Cherry (4 bd. ft.)

@ i@, l@, r@@ @ @ '@ @ ,@I
s/q x 51/z x 96" Cherry (4 bd. ft.)

@ l€), i@, r@ n@, e '.@ :@
3/q x 51/z x 96" Cherry (4 bd. ft.)

3/a x71/+ x 96" Cherry (5.3 bd. f t .)

#8 x 1 1/z'  F.H. a 
3h" 

f-1%"+]
woodsc rew ,  |  |  I

s/0" shank hole

@

3/qx71/q x 96" Cherry (5.3 bd.  f t . )

3/qx31/z x 96" Cherry e.7 bd. f t .)
3/q x 51/z x 96" Cherry (4 bd. ft.)

3/qx71/q x 96" Cherry (5.3 bd.  f t . )

3/qx71/q x 96" Maple (5.3 bd.  f t . )

L ) ( L

e @ o @ @(D
3/a x71/+ x 96" Cherry (5.3 bd. f t .)

3/+ x71/+ x 96" Cherry (5.3 bd. f t .)

3/q x71h x 96" Cherry (5.3 bd. f t .)

3/+x71/+ x 96" Cherry (5.3 bd. f t .)
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Materials Listthe mounting holes in the rear rail (F) and
the desktop fasteners on the bottom surface
of the bottom (O). Remove the desk case,
and drill the pilot holes. Reposition the desk
case on the base. and drive #SxlVq" flathead
wood screws through the rear rail and
#8x7a" roundhead wood screws through the
desktop fasteners.

f Screw the hinges to the drop-leaf. Then,
rf supporting the drop-leaf on the sleep-
ers, screw the hinges to the bottom (O).
Screw the knob in place. Position the
pigeonhole units in the desk case against
the sides (N) and back (R).

QScrew the hinges to the doors, and then
lJto the upper cabinet's sides (Y).
Reinstall the knobs and catches. Carry the
desk to its intended location, and place the
upper cabinet on it, flush at the back, and
centered side-to-side. Using the four holes
in the top (P) as guides, markpilot hole loca-
tions on the bottom of the upper cabinet's
bottom (Z). Remove the upper cabinet, and
drill t/2" -deep pilot holes. Replace the
upper cabinet, and drive the screws. Insert
the shelf supports, and install the shelf.
Now get that gold-nib fountain pen from
your dresser drawer, and dash off a letter,
putting your masterpiece to work. i

Written by Jan Svec with Ghuck Hedlund
Project design: Jeff Medz
lllustrations: Roxanne LeMoine

A legs 13/ru 13/q' 28V4' Y sides 03/"t3/c' 321/q'

B side aorons 3/"n 157/s' Z too and bottom Tcu 9Vq' 291A', E C 2

C rear apron 5" 261/z' AA shell3/"u l+' 85/e' 28{a' E C 1

D guides 3/qu 31/4' 173/a' BB shelf trim 3/q' 11/q" 283/a"

E runners Ve' 1 " 17e/e' CC back 1/t' 291/q' 29', c P 1
F rails 261/2' DD door stiles 3/+' 21/4' 291/q'

drawer stop 3/a'

1/zu 173/s'

EE door top rails Vqu 21/2'

11%6"

11/z'5/a'

31/a'

11V1d'

FF door bottom rails /+" 31/e'

GG- door panels 1/q' 111%0" 24Vs' LVP 2

I front and back 1/z' 31/B' 21V4' HH filler 2t/e'

J bottom V4' 167/a' 211/q' c P 1
K sleepers V+' 31/e' 173/a' {+' 15/a' 72'

L* sleeper faces 1/2, 415/.ra" 11%a" JJ* cove /au 7/t6" 72'

M* drawer face 1/2, 415Aa" 22s/e'

sides 3/q, 191/ro" 111/q' EC
0 bottom Vq' 191/ro" 311/q' E C 1

P top Vqn 111/s' 311/q' E C 1

Q front stop 281/z'

R back 291h', c P 1
S- drop-leaf panel l/'ra" 101Aa" 251/q" LVPHI 1

T droo-leaf stiles 3/c' 2t/q'

U drop-leaf rails tf4 251/4'

V dividers 101/z'

KK. base 5/s' 21/a' 72'
.Parts initially cul oversize. See the instructions.

Materials key: C-cherry; M-maple; CP-cherry ply'
wood; EO-edge-joined cherry; LVPH|-laminated /ro" curly
maple veneer, t/+" plywood, t/a' hardboard, and cloth-
backed imitation leather; LVP-laminated t/ro" curly maple
veneer and 1/4" cherry plywood.

Supplies

Desk: #8x%" roundhead wood screws;#8x1", #8x1t/+",
and #8x1t/2" flathead wood screws;#10 and #20 biscuits;
#18xe/q" wire nails; desktop fasteners (2); t/+" birch dowel;
double{aced tape; 1 0x25rA" cloth -backed black im itati on
leather; spray adhesive; black felt-tip marker.

Upper cabinet: Add #8x1t/+" panhead screws, #10
flat washers.

Blades and bits

Desk: Stack dado set; /+" round-over, %" round-over, /e"
straight, and %" rabbeting router bits; 7c" Forstner bit,

Upper cabinet: Add 7e' cove router bit.

Buying Guide
Desk hardware. 7q" brass knobs with mounting
screws n0.01G10,06, $3.80 (3); #8-32x5/e" hanger bolts no.
00N32.05, $.50 for a package of 10 (1 package); 3" brass
bail pull with mounting screws no. 01G01.01 , $9.30;
50mmx40mm brass hinges n0.01D50.40,$12.10 pr. (1
pair); #5x%" brass flathead wood screws no. 91205,04X,
$.60 for a package of 10 (2 packages). Call Lee Valley,
800/871-8'158, or go to www.leevalley.com.

Upper cabinet hardware. Add two of the %"
brass knobs listed above; Zt/zx1s/a" brass ball-tip hinges no.
00D06.02, $16.90 pr. (2 pairs);#6x%"brass flathead wood
screws no. 91206.04X, $.60 for a package of 10 (3 pack-
ages); 1ttl0" brass ball catches no. 00W12,01, $1.50 (a);
#4x%" brass flathead wood screws no, 91204.04X, $.55 for
a package of 10 (2 packages); brass shelf supports no,
63206.04, $4.50 for a package of 20 (1 package). Lee
Valley, see above,

Rail and stile bits. Round-over orofile railand stile
router bit set no. WL-1361 , $59 for the set of two bits.
Woodline, Inc. Call 800/472-6950, or go to
www.woodbits,com.

Veneer. t/r0x12x36" curly maple veneer (3 pieces). Bob
Morgan Woodworking Supplies, Inc. Call 5021225-5855,or
go to www,morganwood.com for a cunent price.

Seemoleooo

,..furniture plans at

http:/
61
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W tops,bottoms,
arid shelves 3/su 1012' 9%" E C 8

X sides Ve' 101/z' 10%' E C 4

1Aa x 12 x 36" Curly maple veneer

www.woodrnagazine. com
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hen you make a picture frame
or place solid-wood edging
around a plywood Panel, You

want perfect, gap-free miters. Anything
less detracts from the whole project.

In this article, we'll show you several
ways to cut 45o angles, and helP You
achieve righrangle miter joints that practi-

cally disappear. And we'll do it through
five common approaches, moving from
low-tech, low-cost methods to those that
rely on power tools.

No single approach satisfies everyone's
needs. Some woodworkers don't have a
tablesaw, some workpieces are too long to
cut comfortably on a tablesaw, and some

jobs call for mitering away from the work-
shop. So we looked into a whole range of
tools to serve every mitering purpose. We
found that you can get respectable results
from all of them. but that occasionally
you'll need to do some fine-tuning. Don't
worry, we'll show you three ways to han-
dle that task by shaving or sanding.

First, two simple aPproaches
Pre-formed miter box
Miter quality: Good to Poor
For $10 or so, you can buy a plastic miter box and a back-

saw. The one we used gave acceptable results on nalTow

molding. However, with the provided saw, which has l l

teeth per inch (tpi), cutting a larger workpiece proved to be

slow going. A slight amount of slop in the molded slots

caused miter accuracy to vary from cut to cut' We also

noticed that the cut surfaces were slightly rough.

PROS:
l Super safe-no chance of injury or kickback.
i Very inexpensive.
l Very portable.
i You can substitute a higher-quality backsaw.

GONS:
I Stock width limited by size of miter box.
t No provision for fine-tuning the 45o settings.
t Clamping workpiece is awkward.
? No provision for workpiece support or stops.
? You're restricted to short saw strokes; the blade

easily can slip out of the guide slot'
I Time-consuming.

Adjustable rniter box
Miter quality: Good to fair
You can buy several models of mitersaw boxes that allow the

saw to pivot from one 45' detent setting to the other. They

come with backsaws or frame saws. We tried out a frame-

saw model priced at about $85. It's easier to use than the

plastic miter box, and the saw (24 tpi) cut slightly smoother.

However, it provides no way to lock the saw at non-detent

settings, and no way to fine-tune the detent settings. If you

decide to buy a similar miter box, check for those options'

PROS:
l Safe to use.
I Reasonably priced.
i Portable.
i Detents at both 45o settings.
l Clamp and stop included, but both have

limited range.

GONS:
I No provision for fine-tuning the 45" settings'
I Blade can flex enough to affect cut quality.
? Time-consuming.

www.woodmagazine.com
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Nont letts add power

To fit the guide bars to your miter sled, place
two stacks of two pennies in each miter-gauge
slot on your tablesaw to serue as shims. Place a
bar in each slot, and apply double-faced tape to
the top of each bar. Mark the center of the sled
base, and locate the rip fence to place that
mak over the blade. Press the base against the
bars, remove the assembly from the saq and
permanently attach the bars with screws.

MITER SLED
#6 x 1" R.H. wood screw

Shoprnade miter sled
teanned with a tablesaw
Miter quality: Excellent
This miter-cuning sled offers a dual-rail guid-
ance system that rides in the miter-gauge slots
of your tablesaw and smooth-acting stops that
ride in ftacks. It also features a safety channel
down the middle to keep your hands away
from the tablesaw blade.

To build the jig, see the drawing at bottom
for the dimensions. We used Baltic birch for
the base and hard maple for the other parts.
Refer to the photos below left and below for
building tips that guarantee an exact fit on
your saw and a pair of perfectly aligned miter
fences. Use an 80-tooth crosscut blade for
smooth, ready+o-glue surfaces.

To make two workpieces of equal length,
start by measuring and marking your first
workpiece. Miter one end of the workpiece as

Mitered ends

marked, using the appropriate fence, and then
ffansfer the workpiece to the opposite fence.
Line up the mark with the blade, slide the stop
against the already mitered end, tighten it, and
make the second cut. Leave the stop in place,
and miter the second workpiece in the same
sequence. Remember to stop your cut when
the blade's highest point passes through the
fence to avoid weakenins the sled base.

PROS:
i Fast cuts, even in thick, hard materials.
i Combination of tablesaw and jig

provides accurate, consistent, and
smooth cuts.

i Makes fine trimming cuts.
l Inexpensive to build.

GONS:
t Hard to handle long workpieces.
I Dedicated to 45o cuts only.

Place the sled on your table-
saw and cut a kerf about 6"
long to serue as a visual guide
for placing the fences. Now, cut
a right triangle measuring 21tl2"
on its long edge to fit on the
miter sled base as shown.
Place it flush with the back
edge of the sled, centered fiom
side to side, and clamp it in
position to serue as a guide for
installing the miter fences.
Apply double-faced tape to the
bottom of each fence, and
press them into place. Remove
the clamps and triangle guide,
and make test cuts in scrap to
check your sled's accumcy.
When it's dead-on, permanently
attach the fences with screws,
making sure that they sit per-
pendicular to the sled base.

Four-arm knob
wilh t/c" insert 

a

3/a X 1lz* Z,uZ. ' t

l-/ -rr"x r/z,,srot

/ + x 1 1 / q x 1 3 / q "
clear acrylic

_J^ " 
3/e x 11/2" guide bar

s/re" shank hole

1 x 3 x 2 6 " f e n c e3/qx3x8"
guards

stopblock -----.i

t/q" dado t/+" deep
t/e" trom top edge FENCE END VIEW

a----\
t/+" hexhead bolt

1t/e" long

Self-adhesive
measuring tape

s A a x 3 / + x 1 8 "
miter-slot guide bar

aI

1/2" grgove t/ro" deep

I

?" "'iFft-T*"
I u," n'""""1, | | 

- 
#1. njBBI"

I 3/ro" deep LI_.,J- ,/_,, -^hk^r--. 
ff>-/a" rabbet

---.l 
\;; 

t/a" deep
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Power mitersaws
Miter quality: Excellent to good
Mitering long pieces is much more convenient on a power mitersaw. such as the one shown at

1efi. As with the tablesaw. yor-rr first step should be to make sure the tool is ali-ened properly.

(See issue 143, pa,ee 96. for tune-up tips.) Next, constrLlct a permanent or temporary work sup-

port. rnakin-e it as long as necessary on each side of the saw. and flush with the saw table. (See

the "On-the-mark mitersaw station" arlicle on page,l4.) Install a sharp mitersaw crosscllt blade,

preferably one with 60 teeth and a ne,eative hook an,qle. Then, with the workpiece held or

clamped tirmly in place, lower the blade through the workpiece slowly for a smooth cr"rt.

PROS:
l Fast cuts. even tn thick, hard materials.
i Adjustable to any angle, as well as having 45' detents.

I Good for lon-q workpieces and repeatable cuts. if provided with suitable workstation.

I Removes tiny amounts of material if needed to fine-tune miters.

I Portable.

GONS:
{7 Can be awkward to cut long stock without dedicated sllpport and f-ence system.

I Throws a lot of hard-to-collect sawdust into the air.

Radial-arrn saw
Miter quality: Excellent to fair
If you own a radial-arm saw, you face the same issues as just discussed: Accurate set-up and

adequate workpiece sLlpport. As with the power mitersaw, the radial-arm saw's main advanta-qe

over the tablesaw is in the handling of long workpieces. Place your workpiece flat on tl-re table

and butted against the f-ence. with the saw head pivoted to 45'.

PROS:
I Fast cr-tts. even in thick, hard materials.
i Handles long workpieces if surounded by a flush slrppoft surface.

I Removes tiny amounts of material if needed to fine-tune miters.

GONS:
I Takes up a lot of room.
t Limited capacity when cuttin-9 45' to the lefi because blade is located left of saw

arm center.
I Many rnodels have a tendency to move off the 45o settin-9, resulting in an imperf-ect cut.

Our top reconunendation for cutting 45o angles
you might need another tool now and then, but we suggest that your mitering work. This method offels accuracy, consistency, and

you truild the miter-cutting sled shown opposifq and refu on your conbol, and it's how we prefer to miter flat workpieces and

iablesaw (tuned uo as shown in issue I 52. of coune) for most of rnolding in the wooDo magazine shop.

3 wavs to trim
to a perfect fit
Despite yd.ur best efforts. it 's l ikely that you'l l need {* . '
to trim one or more miters to make a perfectly fltted

fiame. Check each 45o cut as you work, as shown in

the photo at right. When you fit all of the miters

to-eether, check each joint for inaccuracies like those

shown on the drawin-es at tar right. Problerns result

when one or more miters are slightly more or less

than 45o, when a workpiece is sli-ehtly lon-Qer than its

mate, or when the cut isn't itt 90' to the workpiece

face. Turn the pa-9e for three ways to trim a miter.

A well-made combination square, such as this Starrett
tool, quickly shows you whether your miters are a true
45". And yet, you still might have to trim those cuts
slightly to produce a frame with four tight miter joints
because the workpiece might vary slightly in length or
your miter cuts might not be 90'to the workpiece face.

www.woodmagazine. corn

TO FIX THESE GAPS
Increase the
angle sett ing
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Shooting board
You can trim a miter quickly
and accurately with nothing
more than a sharp hand plane
and a simple jig, like the one
shown in the drawing at far
right. We built the jig out of
medium-density fiberboard
(MDF), making sure that all
of the cut edges were perpen-
dicular to the faces.

Clamp the jig in your vise,
and then place the workpiece
against the appropriate guide,
allowing the mitered end to
protrude just slightly beyond
the plane guide. Set your
plane for a light cut, place it
on its side as shown in the
photo at right, and make a
pass across the miter.

As with any method for
trimming miters, this one
calls for frequent testing of
the results. Depending on
how much material you need
to remove, test the fit after
one or several passes.

PROS:
l Inexpensive.
I Easy to control the amount of

material removed.

GONS:
? Time-consuming.
I Jig requires precise construction for

accurate miterine results.

#8 x 1 1/+' F.H. T
wood screw'----/l

| 1/a'groove t/e" deeP
/L for sawdust relief

#8 x 11h' F.H. wood screw

SHOOTING BOARD

/+"-wide strip
of 120-gri t  sandpaper

adhered to guide

*All stock 7+" thick

Disc sander
It's quicker and easier to use a disc sander, if you own one. Set your miter gauge to 45o,
and place it in the horizontal slot of your disc sander table. Now, choose a piece of MDF
or solid wood for an auxiliary miter-gauge fence, hold it against the miter gauge, and form
a long miter at one end by pressing it into the spinning disc. Use screws to attach the aux-
iliary fence so that it lightly contacts the sanding disc.

Equip the disc sander with a fine-grit disc (180 grit would be a good choice) to produce
a smooth gluing surface and avoid removing more material than you intended. Now, it's a
simple matter of holding the workpiece against the auxiliary fence, and lightly pressing the
miter against the spinning disc. As you work, move the miter gauge and workpiece back
and forth slightly to achieve the smoothest possible surface.

PROS: GONSr
I Trims quickly. I It's easy to remove more
I Requires little physical effort. material than you intended.

7ez" shank hole,

Guillotine-style trimrrrer
If you're into mitering big time, it might make sense to
own a guillotine-style trimmer. A long lever, substan-
tial gears, and large, sharp knives allow you to remove
minuscule slices of material from any miter. Models
range in price from about $180 to $300.

The lever works in either direction, allowing you to
cut at the left end or right end. Cam-action inserts in
the tool table provide for precision adjustment.

PROS:
i Makes very fine and controlled cuts.
I Trims quickly.
I Once adjusted, you can rely on it for

on-the-money cuts time after time.

GONS:
? Cost is hard to justify unless you use it frequently.
* Blades pose a danger as you move and

handle the tool. +
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Better l{omes and Gardenso

W
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TERNS

DECEMBER 2OO3 For your woodworking convenience lssue 153

Dear Reader: As a service to you, we've included fulFsize patterns on this insert for irregular-shaped and
intricate project parts. You cai. machine all other project perts using the Materials List 6nd the drawings
accompanying the project you're building.

Children's Bookcases Page 84
Picture Frame Page 112

BONUS PROJECT
National Flag of Ganada
(lnstructions and pattern on
this insert)

Page 84

o Copydght Mercdth Corporaiion, 2009. All dghb Gserv€d. Prinbd h the U.S.A" M€r€dl$ Corp, fte prblish€r of nOOD Patblr,s, albns t|€ purd|as€r d
thb pstem ins€rt lo phobcopy t|€se patbn6 sol€ly br higher ovvn personal us€. Ary o'|€r lsprcdljc{ion oa th6se patbms ts sttUy prdtUitO.

67



Baltic birch backer held back
le" lrom flag edge

2W

r/re" blade-stad

Baltic birch backer held back
t/e" lrom flag edge

COLOR KEY: R-Red W-White DR-Dark Red G-Gray

Baltic birch backer
(dashed lines)
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SPECIAT PUTL.OUT POSTER AND PI,AN
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IDEA sHoP Storage

5 Syste-m
ffilllll illrffi,"

r''5titi1ir-l it cab inet
to any shop wall .  Case and door joinery consists of simple dadoes, rab-
bets, and grooves that you can cllt on yoLlr tablesaw or table-mounted
rollter. A handy drawer-lock roLlter bit speeds the drawer collstruction.

'i,^+ lil

*
r a
f ' r

Tough, good looking, with plenty of room for your router bits and related accessories, this handy cabinet
nicely complements the other wall-storage components of the Idea Shop 5 wall storage system.

his accomrnodating shop cabinet can be hun-e in either of two
ways. You can ernploy the beveled cleat approach used in Idea
Shop 5 for rnaximum flexibi l i ty, or ornit  the cleat and screw ir



l[ cunr DETAIL #8 x 1 1/2, F.H.
#8 x 11/2' F.H.
wood screw

(
\ r l

r l s/gz" shank hole, countersunk

1/+" groove s/a" deep
1/+" ttom back edge

----j8 x1./2" F.H.
,/ WOOO SCreW

---..--z\ \
#8 x 1r/2"

. r '  F .H.-"-wood screws

Magnetic
catch

3/q" dado
7a" deep

1/q" groove 7e" deep
1/q" tlom back edge

s/q" rabbet 7a" deep

)From %" medium-density
Eroverlay plywood (lvIDO),
cut the back (D) to size. Form a
v+" tongae around the back's
perimeter by cutting :/s" rabbets
V+" deep along its back edges,
where shown on Drawing 1.
Finish-sand the back.

?epptv 
glue to the grooves,

lfdadoes, and rabbets, and
assemble the case. as shown in
Photo A. Check to make sure
the case is square and flat.

lFor those adding this cab-
Zinet to the Idea Shop 5
wall-storage system, cut the
cleat (E) and spacer (F) to size. Bevel the cleat, where shown on Drawing
1a. clamp the cleat and spacer to the case, where shown on Drawing 1,
drill countersunk dcrew holes, and screw the parts to the case.

Build and hang the door
I cut the stiles (G) and rails (H) to size. with a dado blade, cut cen-'
I tered v+" grooves /+" deep in the parts, where shown on Drawing 2.

Then form the mating tenons on the ends of the rails.

)From 
v2" NfDo plywood, cut the panel (I) to size. Form a centered

r{tongue, shown on Drawing 2, around the panel's perimeter by cutting
Vq" rabbets Vs" deep along its front and back edges.

?ApptY 
glue to the grooves, and clamp the door together. Check to

umake sure the door is square and flat.

45" bevel t/+" grooves
/+" deep

Strike pla

Router bit guide poster

I exeloDED vtEW

-_ 
18r/"

t/+" rabbets
t/e" deep

g/ro" holes s/q" deep for
tZ" shank bits

, (

#6 x 7e" F.H.
wood screw

Countersunk for #6 screw
with a 7sz" shank hole

Start with the case
I cut the sides (A), top and bottom (B), and rhe shelf (c) to rhe sizes
I listed in the Materials List. cut 3/+" rabbets 3/t" deep in the sides (A),

where shown on Drawing 1. To prevent chipout, back your cuts with an
auxiliary extension attached to your miter gauge. Then, using your rip
fence as a stop, cut the :/s"-deep dadoes, where dimensioned,. Cut Vq,'
grooves z/s" deep in the sides, top, and bottom for the back (D). When cut-
ting the grooves in the sides, make sure you have mirror-image parts.
Finish-sand the parts.

7ee" holes

E ooon DETATL

Glue and clamp the case together. Then drill angled countersunk screw
holes through the top and bottom (B), and into the sides (A). Drive
#8x1Vz" flathead wood screws.
70
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At"V the case on its bach and position ttre door on it. Mark hinge loca-
'f 

tions on ttre side (A) and the edge of the stile (G), where shown on
Drawing 1, and as shown in Photo B. Remove the door, and fransfer the loca-
tion lines onto the door's back face and side's front edge. Position the hinges
on the case, as shown in Photo G. Then position the hinges on the door, as
shown in Photo D. Fasten the hinges to the door, as shown in Photo E.

f Attach the door to the case by driving scr€ws through the countersunk
tJholes in tlrc hinges' large leaves. Fasten the magnetic catches to the oppo-
site side (A), where shown on Drarruing l.Aligr tlre stike plafes with tlre cafches,
and attach ttrem to the door stile (G). Center the pull on the stile's lengttr and
widttr, and markthe screw locations. Drill the holes, and fasten tlre pull.

ft 
Cut r/s" acrylic to size for the poster cover (J). Drill5Zz" shank holes,

lf where shown on Drawing 1, and countersink them for #6 flathead
wood screws. Lay the poster cover on the inside face of the door panel (I),
and using the holes in the cover as guides, drill pilot holes in the panel.

Now for the bit holders
I 

Plane l3/q"-thick stock to IVz" thick, and cut the top, middle, and
I bottom bit holders (K, L, M) to size. You also can laminate two

layers of z/q" -thick stock for these parts. Based on your needs, dnlle/zz"
(for V+" bits) and/ot e/r6" (for Vz" bits) holes in the holders, where
shown on Drawings 1 and 3. (For clean-edged holes, we used a e/zz"

brad-point bit and ae/ro" Forstner bit.) To accommodate future changes
in your bit-storage needs, see the Shop Tip, above right.

Position the door flush with the cabinet's top, bottom,
clamp it in place. Then mark the location of the top of
the bottom of the bottom hinge.

and sides, and
the top hinge and

With its barrel tight against the side (A), align each hinge with its
tion mark. Using the holes in the hinge's large leat as guides, drill
pilot holes.

Make it easy to enlarge
the holes in your bit holders
Many woodworkers start out with t/+"-shank
router bits, and then, after upgrading their
routers, gradually replace them with %"-shank bits. You can enlarge an
existing hole in your bit holders with a regular twist drill, but it may not
stay centered, and you risk chipout around the hole. A Forstner bit bores
a nice clean hole, but in this case, there's nothing to center the bit. To
make it easy to enlarge your e/sz" holes in the future, first drill a %0" coun-
terbore t/a" deep with your Forstner bit, as shown above. Then drillthe
s/zz" hole, centered in the counterbore. Should you need to enlarge the
hole later, the counterbore centers your Forstner bit for chip-free drilling.

)tltt 
your tablesaw blade to

f20". and bevel the bit hold-
ers' back edges, where shown
on Drawing 3. Finish-sand the
holders, and assemble them by
first gluing and clamping the top
and middle bit holders (K, L)
together, and then with the glue
dry, adding the bottom bit hold-
ers (M). Keep the holders'
beveledfaces flush. where shown.

E elr HoLDERS
' 

F-2'-
4t/r'+ |or g/ro" holg

3/+" dAQ

-3 "

4" 9r 1

20"

I
11/2"

t l
r

^a'"":?;*

Y2",l

With its barrel tight against the door stile (G), align each hinge with its
focation mark. Using the holes in the hinge's smallleaf as guides, drill
screw pilot holes.

Turn each hinge over so its barrel and the countersunk holes in the small
leaf face up. Fasten the hinge to the door stile using the screws sup-
plied with the hinge.

71
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Add the drawers
I Plane stock to 1/2" thick, and cut the drawer sides (N) and drawer
I frontr and backs (O) to size. Set aside scrap pieces to test the

drawer-lock joint router bit's setup.

I Referring to Drawing 4, set up a drawer-lock router bit in your
E| table-mounted router. Designating scrap pieces as front/back and
side, make test cuts, adjusting the bit and fence as necessary to achieve
a tight joint. Then cut the joints in the sides (N), holding their inside
faces against the fence, and the fronts and backs (O), holding their
inside faces against the tabletop.

QMark the lt/t"-radius cutouts in the drawer fronts (O), where
tf shown on Drawing 5, and bandsaw and sand them to shape. Then,
with a dado blade, cut the %" grooves /-+" deep in the sides, fronts, and
backs for the bottoms (P). From %" MDO plywood, cut the bottoms to
size. Then ctJt t/+" rabbets t/t" deep along their bottom edges, forming
a t/+"-thick tongue around their perimeters. Finish-sand the parts, and
glue and clamp the drawers together. Check to make sure they are
square and flat.

Apply the finish and assemble
I Remove all the hardware. Sand away the hinge layout lines, and
I resand the other parts where needed. Apply three coats of satin

polyurethane, sanding between coats with 220-grit sandpaper.

D Appty double-faced tape to the backs of the bit holder assemblies,
fJand adhere them to the back (D), where shown on Drawing 1. Drill
countersunk screw holes through the back and into the holders, and
drive the screws.

?nppty double-faced tape to the poster
tJalong its top back edge, and center it on
the panel (I). Position the cover, and drive
the screws so the heads are snug, not ti-9ht,
in the countersinks. The combination of the
oversized shank holes and snug screwheads
prevents the acrylic from cracking around
the screw holes.

/ Rehang the door, and remount the pull,
'f 

catches, and strikes. Slide the drawers
into place. Hang the cabinet by its cleat (E),

or by drilling countersunk holes through the
back (D), and screwing it to the wall. Now
arrange your bits in the holders, and start
plotting to fill any empty spaces with those
new bits you need. lF

Written by Jan Svec

@ onnwER-LocK JotNT

/+" $roov€S
t/q" deeg
t/q" trom

bottom edge

3/t'

A sides o'/2 261/z' M

B top and bottom 3/a' o f 2 211/q' M

C shelf 211/q' M

D back 21Vi' 253/t' MDO 1

E cleat

F spacer

G stiles 261/z' M

181/2" M

I panel '/2 181/z' 23', MDO 1
J poster cover 18 " 22Vz'

K top bit holders 201/z'

L middle bit holders 1% 201/z' M

M bottom bit holders 1tlz' 201/z' M

N drawer sides t/zu

0 drawer fronts
and backs t/z' 5%0" 101/s' M

P drawer bottoms 1/z' 53/a' 95/e' MDO 2

Materials key: M-maple, MDO-medium-density overlay
plywood, A-acrylic.

Supplies: #By1Vz" flathead wood screws, #6Y%' flathead
wood screws, double{aced tape.

Blades and bits: Stack dado set, drawer-lock router bit,
%z brad-point drill bit, e/ro" Forstner bit.

Buying Guide
Hardware. 2" no-mortise hinges no. 28688, $1.89/pair;
3" polished chrome wire pull no. 39834, $1.29; magnetic
catches no. 26559, $1.49 (2). Call Rockler Woodworking
and Hardware ,8001279-4441, or go to www.rockler.com.

Drawer-lock bit, Freud no. 99-240 t/2"-shank drawer-lock
router bit. To locate a Freud dealer in your area, cal
8001 472-7307, or visit www.f reudtools.com.

Drill bits, 7sz" brad-point bit no. 120-275, $4.49; g/ro

Forstner bit no. 828-881, $3.69. Woodworke/s Supply. Call
800/645-9292 or go to woodworker.com.

1/z'

22"

5%o

Project design: Kevin Boyle
ll lustrations: Roxanne LeMoine

E onnwen
(2 required)

51/'ra"

I
e/16"
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Gutting Diagram

3/q x71/+ x 96" Maple (5.3 bd.  f t . )

| s /qx71 /q  x  96"  Map le  (7 .9  bd .  f t . )

1/z x 48 x 48" Medium-density overlay plywood

*Plane or resaw to the
thicknesses l isted
in the Materials List.

1/a x 18 x 24" Clear acrylic

3/q x71/q x 96" Maple (5.3 bd.  f t . )

@

s/q x 51/z x72 le (3 bd. f t .)

t/q" rabbel
t/q" deep
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guide to rou

Round-ouer

Mocimum Router Speeds:
As a rule, the bigger the bit, the slower it
should spin. Use these guidelines to
determine the maximum safe speed:

Up to 1"

1 lo 1t/q"

1V+lo Zt/t"

21/qlo 31/2"

Many edge bits are guided by a pilot. This rides
along the workpiece or an attached template. The
pilot can be either an extension of the shank, or a
ball bearing held in place with a cap scnew.

Most good-quality router bits today have carbide
cutters or are, in some instances, made of solid car-
bide. Though these bits cost more, they outperform
and outlast inexpensive high-speed-steel bits.

F!

5 urays to extend the life of your bits
f) While high-quality, balanced router bits are capable of making large cuts in one pass, we suggest

that you make multiple passes when removing large amounts of materialto avoid overloading the bit.
2) Use a bit with the shortest cutter and largest diameter possible to reduce chatter and heat buildup.
3) Remove pitch and debris, which dullcutting edges and cause overheating. Use a mib cleaner, such

as soap and water, or soak bits overnight in a sealed container of kerosene (remove bearings first).
4) Because a dry or stuck bearing will overheat a bit in no time, keep bearings clean and lubricated.

Replace bearings if they become frozen or hard to turn.
5) Sharp bits pedorm best, but sharpening them yourself can be tricky business.To preserve the

profile and balance, we suggest having your router bits resharpened professionally.

Uses: Relieves sharp edges;
creates profiles on tables, shelves,
and other projects; makes dowels.
Sizes: Cutting radius: 1Aa-112"

Variations: Cuts bullnose profiles, and
creates beading using a smaller bearing.

Beading
Uses: Creates decorative
edges on drawer fronts,
cabinets, molding, and trim.
Sizes: Cutting radius: 1/ta-11/2"

Variations: Use with larger bearing or a
guide fence to produce round-over profiles.

What you need to know about bits
Router bits come in a wide variety of styles and
sizes, but all fall into one or more of the four broad
categories accompanying each bit on this chart:

rEdge bits cut profiles on the edges of boards,
and are often guided by a pilot.

rGrcoving bits cut anywhere on a board, when
the router is guided by a template or straightedge.

bits cut one or both parts of an
interlocking joint.

'*l%r.,,," bits include all that don't neatly fit
into the other categories.

All router bits share some common features,
highlighted at right. For example, all bits have a
1/q"- or 72"-diameter shank. Large, heavy-duty bits
come only with sturdier 72" shanks.

Most bits have a specific size. But that size may
refer to the bit's cutting length, diameter, or
radius, depending on the type of bit.

I-. 
lll )- l :

Half-round
Uses: Rounds both
corners of an edge
in one pass to create
profiles on stair treads, shelves, etc.
Sizes: Cutting radius: 3/sz-5/a"

Variations: Also available with a guide
bearing and in variable-radius styles.

'ilN

Round-nose
Uses: Forms flutes and veins,
makes signs, and cuts coves
when used with an edoe ouicie.

ROUTER BIT ANATOMY
Size (diameter)-a

--1 r
Socket-head

cap screw

Ball-bearing
pi lot

Cutting
eoge

\

Up to 24,000

6,000 to 18,000

12,000 to 16,000

12.000

Straight
Uses: Cuts dadoes, grooves,
rabbets, box joints, inlays,
mortises, and flush-trims when
used vvith a orricle hrrshino

Mortising
Uses: Forms mortises,
dadoes. and rabbets when
rrsed with an edoe ouide.
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,tet bits rreWr

Goue
Uses: Forms edges
on drawer fronts,
furniture, and molding.
Sizes: Cutting radius: lAa-3/t"

Variations: Use along with a round-over
bit to produce drop-leaf table edges.

Rabbeting
Uses: Cuts square-
cornered rabbets and
lap joints.
Sizes: Cutting width: 1/a-1/2"

Variations: Some rabbeting bits include
interchangeable bearings that allow one
bit to produce rabbets of multiple widths.

0gee
Uses: Creates
decorative edges on
tabletops, plaques,
and moldings.
Sizes: Cutting radius: 5/ta-1/2"

Variations: Available in standard and
"Roman" ogee styles.

Glassical
Uses: Creates
decorative edges on
furniture, shelving,
and molding.
Sizes: Cutting width: 3/a-1/z'

Variations: Comes in both cove-and-bead
and cove-and-round styles.

'.N
Ghamlering
Uses: Forms bevels
on edges, creates
staved joints, and produces
edge miters.
Sizes: Cutting length: 1/z-1'

Variations: A 45' bevel is most common,
but bevels range from 1 11/q" to 45".

FIush-trim
Uses: Trims sudaces flush
with substrates,and cuts
pieces to match patterns
(pattern on bottom).
Sizes: Cutting diameter: 1/q-2'

Variations: Also can use in table-mounted
router with pattern on top of workpiece.

I
f f i t 7

N
Fluting
Uses: Forms decorative
beads on doors, frames,
and molding.
Sizes: Bead diameter: 1/q-3/q'

Variations: Multi-flute bits cut several
flute profi les in one pass.

Uses: Creates decorative edges on
tabletops and shelves.
Sizes: Cutting width: 7Aa-11/e"

Uariations: Also useful for producing
top profi les on handrails.

. ''lr '
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Beuel-trim
Uses: Bevels edges on laminates,
banding, and veneers while it
cuts the lower portion of the bevel
flush with the substrate.
Sizes: Cutting radius: la-3/a"
Variations: Available in solid carbide,
shown, and in bearing-guided styles.

U-gtooue
Uses: Creates decorative
accents, makes signs and letters,
and oroduces veinino and chamfers.

Spiral
Uses: Cuts dadoes, grooves,
mortises, and rabbets when
used with an edge guide.
Sizes: Cuttino diameter: 1/s-1/p'

Decoratiue Grooue
Uses: Cuts dadoes and
grooves with profiled edges in
panels to create decorative accents.
Sizes: Cuttino diameter: 1/z-2'



Sizes: Cutting diameter: 1/ta-2"

Variations: Available in many lengths
and diameters, including plywood-specific.

Sizes: Cutting diameter: 11/s2-11/4''

Variations: Flush-trims when used with
a guide bushing.

Sizes: Cutting diameter: 1/a-2"

Variations: Available with top-mounted
bearing for template routing.

&
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Douetail
Uses: Creates half-blind dovetail
joints when used with a j ig,
plus sliding-dovetails. Produces
through dovetails when used in
conjunction with a straight bit.
Sizes: Cutting diameter: 1/4-13/16''

Variations: Angle ranges from 7" to 14'.

I r -r l l

tu
Slot Gutting
Uses: Forms
tongue-and-groove
joints, plus slots for
splines, T-molding or biscuits.
Sizes: Slot depth| 1/+-1/2"

Variations: Stackable sets use several
cutters to produce slots of multiple widths.

Uses: Forms a locking,
self-aligning joint for edge-glued panels.
Sizes: Cutting height: lz-11/q'
Variations: One bit size handles multiple
stock thicknesses.

locking rabbet-style
joint that increases gluing surface
and locks drawer boxes together.
Sizes: Cutting height: 72"
Uariations: Available with 1/c" or 1/2" collet.

"NN
Window Sash and Rail*
Uses: Creates rails, sash
bars, muntins, and frames
for true divided-lite windows.
Sizes: Cutting radius: 7a"
Variations: Two bits work
together to cut interlocking profiles.

Biscuit Joining
Uses: Cuts a slot that
matches the thickness of
biscuits used in joinery.
Sizes: Slot depth: 8.5-12.5mm
Variations: Multiple bearings
accommodate various biscuit sizes.

T-Slot
Uses: Cuts a wide,
T-shaped channel to
receive hanging hooks or
backing plates for display/storage walls.
Sizes: Cutting diameter: 11/a-13/e'
Variations: Also useful for creating
hold-down slots in jigs and shop fixtures.

"u
llish Garuing
Uses: Forms trays and
shallow bowls, makes signs,
creates decorative edges when
used with an edge guide.
Sizes: Cutting diameter: 7/ta-11/a"

Variations: Available with top-mounted
bearing for template routing.

Raised Panel*
Uses: Forms raised-
panel profiles on
cabinet and passage
doors. Panel lays flat while cutting.
Sizes: Cutting diameter: 23/q-31/2'
Variations: Many styles available to
produce panels with varying profiles.

t!FpFanern

NN
Pattern
Uses: Recreates template
shapes using a top-mounted
bearing. Also works as a straight
bit and flush-trimming bit.
Sizes: Cutting diameter: 5/'ra-2"

Variations: Also can use in table-mounted
router with pattern below workpiece.

.w
Uertical Raised
Panel*
Uses: Forms raised-
panel profiles on cabinet
and passage doors. Panel
stands vertically while cutting.
Sizes: Cutting diameter: 11/2"
Variations: Many styles available to
produce panels with varying profiles.

Raised Panel

face to form a tongue on 3/q" stock.,
Sizesr Cutting diameter: 3%"
Variations: Several styles available;
backcutters are replaceable.

For
* Use with table-mounted router only.

** Plunge router recommended.
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with greater gtue surface. -
Sizes: Cuttins h"ilffi;- l7l
Uariations: One bit size handles
multiple stock thicknesses.

]

Sizes: Cutting diameter: 1/q-2"

Variations: Available with top-mounted
bearing for template routing-

I Variations: Up spiral clears spiral/ |
I chips efficiently for fast cutting. Down I
I spiral leaves a top edge free from tear-out. I

I Variations: Available in several profiles, I
I and with a top-mounted bearing for I
I template routing. I

I
# l

U-Panel

Y.".?:f,ffJ:ffi'"L
chamfers to creat
V-groove panels.
Sizes: Cutting height: lz-1'
Variations: Set of two bits includes
spacers to cut multiple tongue thicknesses.

"xxI
Multi-prolile
Uses: Cuts many
profiles by using only
a portion of the bit or
by making multiple passes.
Sizes: Cutting height: 51/64-15s/6d

Variations: Available in several styles that
allow production of many different profiles.

T
t l

Recouerable-bead

li1T..il:il;,"*ffi
in door frames, and simultaneously
forms a removable glass-retaining bead.
Sizes: Major radius: 7/sz-15/ac"

Uariations: Several profiles available.

-

Sizes: Cutting radius: Va-3h'
Variations: Pilots at tip and
shank allow use for template routing.

Panel PiloF. 
I

ffx;J,;'#:}fes 
n t;

point that erimin",|l-J["J::". I U
for a starter hole. I.
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Finger Joint*
Uses: Creates an
interlocking joint with a
large glue surface area for
strong edge-to-edge or end-to-end joints.
Sizes: Cutting height: 3/a-11/2"

Variations: Variab I e- he i g ht style avai I ab I e.

T
t l

Adiustable U
Torigue and Groove*
Uses: Cuts tongue-and-
groove joints for panels,
and breadboard ends, plus stub
and-mortise joints.
Sizes: Tongue and groove widths: 7/sz-3/a"

lhriations: Adjustable to cut multiple wi

rI
tenon-

I
T I

Rail and
Stile*
Uses: A two-bit set
forms the cope and
stick joints in door
frames, and cuts
the door-panel groove.
Sizesr Cutting height: 11/16-7/8''

Variations: One-piece bits also available.

T
ilT

Iliuided Lite
llool*

ffi;fft'*l; 
Wilcabinet door rails,

sti les, and muntin
Sizesr Major radi
Variations: Two-bit set plus a drill bit
and chisel cut all parts of joinery.

*flI
I

Keyhole*
Uses: Bores a large-diameter
hole for screw or nail head. and
then cuts sideways to produce a T-shaped
slot. Used for hanging plaques/frames.
Sizes: Cutting diameter: 270a"

Variations: Also useful for creating
hold-down slots in jigs and shop fixtures.

t.W

Grown Molding
Uses: Creates decorative
crown molding. Changing
bit height alters profile.
Sizes: Cutting height: 17+"
Variations: Available in many profiles to
produce moldings in a variety of shapes.

Face Molding
Uses: Creates decorative
molding for furniture and
cabinet trim.
Sizes: Cutting height: 7/a-15/e'

Variations: Several profiles available to
produce trim in a variety of shapes.

more information on choosing the appropriate router bit, visit vwuw.fneudtools.com
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See the reverse side of this insert for building and painting instructions.
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National Flag of Ganada

Note: For this project you'll need one
1/*I0xl5" piece of Baltic birch plywood;
one t/axl1xl0" piece of solid poplar (the
grain runs vertically on the flag to avoid
a weak stem on the rnaple leaf); water-
resistant glue; red, white, and black acrylic
craft paints; and a sawtooth-style picture
hnnger or double -fac ed fo am mounting tape.

Scrollsaw the parts
I tvtatce two copies of the futl-size flag
I pattern, shown on the reverse side of

this insert. Use spray adhesive to adhere
one copy to the piece of Baltic birch ply-
wood and the other to the poplar.

t)Install a #2R blade (.014x.032" with 20
Erteeth per inch, reversed teeth at the bot-
tom) in your scrollsaw. Cut the plywood
along the dashed lines to make the backer,
and the poplar along the solid lines to make
the flag. Drill a Vrc" blade-start hole, where
indicated on the pattern, and saw out the
maple leaf.

QUart the part numbers and color letters
9on the back of each piece. Remove the
pattern from all the pieces, and sand %0"
round-overs on the front edges.

Paint and :
assemble the parts i
I Separate the parts into red and white :
Igroups, and paint the fronts and edges !

using a foam brush. Paint the back and :
edges of the backer white. To make a small :
amount of dark red for part no. 4DR (the :
"back" of the red stripe) and a small amount i
of gray for part no. 5G (the "back" of the :
white stripe), squeeze small pools of red I
and white paint onto scraps of cardboard. :
Add a drop of black to each color and mix :
it in. Paint the parts, fronts and edges. !
jlWitnthe paint dry, organizetheparts in :
Etnumerical order. Glue part no. I (the :
lefrhand red stripe) to the backer with its i
top, bottom, and left-hand edges overhang- :
ing the backer by Vt". Now glue the rest of i
the parts in place. Use a water-resistant i
Sl_ue. (We used Titebond II.) i
+lWitfr the glue dry, apply a couple coats :
flof clear satin spray lacquer. :
/ Display your flag. For an indoor wall !
Ehanging, attach a sawtooth-style picture :
hanger to the back where shown on the pat- :
tern. For a front-door display, mount your I
flag with double-faced foam tape. (We used :
3M Scotch mounting tape.) tl

See the reverse side of this
insert for the pattern.
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E eunes AND RATLS

se .c re ta r y

' r ' / t
#8 x 11/c'F.H.
wood screw

\I il
*&'shank hole,

countersunk on bottom side

t,,r

lu z/rr'pilot hole
7r'deep 7sa'shank holel

countersunk

E oesr cASE sEcroN

)

4 tri'access
holes

ftc tl top

ru6

Ya'rabbet
tA'deep,

routed after
assembly

Gyclone dust collectors (issue 153,
page 94): Additional information for the
"Report Card" chart on pages 9&-99:

7e4' pilot hole
.  %'deep

I
f Yra'

-I
I

l.-*8 x 11/z' F.H.
1 wooo screw
A

What a pyramid point tool can do for
you (issue 153, Page 1221l. Here is the
correct image for Photo B:

1/t'

I
I

I

I
I
I

I
l
L

| 5.r.. -l Sys. -l

lnlet Diam.
Brand Model {inchesl
Bridoervood BW-CDC3 I
Grizly G0525 R

Oneida Comp-Sys 1.5EXT35
Comp-Sys 2EKi35
2 Commercial

n

t

Penn State Tempest
Temoest'l42CX o

Woodsucker Wbodsucker ll

7q



It all starts at the
Itrrttberyard ...

When you go shopping for
wood, don't be afraid to

bring along hardware, fab-
ric samples, or, as we did,

veneer. Compare these
items with boards you

are considering to make
sure they work well

together. In our case,
both cherry and walnut

looked great with the
curly maple, but we chose
cherry to lend the piece an

overall lighter appearance.

Howto

mix&
t*

An essential
guide

hat separates a really good pro-
ject from a great one? Though
joinery skills, tool selection,

and design savvy help, it often comes
down to the wood itself.

Why? Because knowing how'to select,
cut, and assemble your stock to best match
the wood's grain and color gives your pro-
jects a professional look. Here, you'll learn
to choose and use wood to achieve consis-
tency and to create flair in your projects.
And it may be easier than you think.

The slant-front desk, right, and on page 50,
shows the results of skillful wood usage: All
of the cherry parts share a similar color. Grain
patterns blend to create attractive panels with
barely visible joints. The curly maple adds con-
trast yet remains complementary.

Check out the photos on these two pages that
show key wood-selection strategies. Then, read on
for tips on why the appearance of wood varies how
to match grain figure, and how to combine species
to achieve striking effects.

80 WOOD magazine December 2003



Once you've chosen the
species, don't  randomly

pull boards from the rack.
Take your time, keep your
materials l ist in mind,
and consider which
parts each board may
yield. Look f irst for
boards with similar
color and grain
patterns, and set
aside the ones that

you think you can use.

I

! j

W

Place boards that pass your

I prel iminary inspection next

n to one another in a brightly
A lit area. This allows you to
ffi closely compare color and
ffi orain from board to board.
ffi li a board stands out

tr markedly, reject it and
ff find a better match.

t

At glue-up and assembly, you' l l
see the results of careful Plan-

ning. This side panel contains
three pieces, selected from
two different boards. that

ii flow together naturally and
downplay the joints between
them. Once you have the
boards laid out in the best
sequence, mark them with
chalk, as shown. This pre-

vents you from gluing them

and culrninates
in the shop
Cutting diagrams are

handy for  calculat ing
lumber needs,  but

r' :: they don't account
.for grain irregulari-

, ties and defects.
j Use them as a

-,J'  guide, but break
," down your boards

by examining each
' one to determine

where to harvest
parts based on size,

grain patterns, and part
locations in the project.

Though both sold as "red oak," these boards
exhibit dramatic differences in color, grain
pattern, and even cell size. Making them
match in a project would prove difficult

The name q.rme and other
causes of ificonsistent looks
When looking through the lumber bin, we

all regularly find boards of the same name

with varying grain and color. Why?

For starters, trees of the same species

ofien take on diff'erent appearances because

of where they grow. Northern trees grow

slowly, leading to tighter growth rings than

found in sor"rthern trees. Trees from open

fields grow faster than woodland trees. and

branch out lower, yielding more knots and

wilder grain patterns.

Remember, too, that as trees pull in water

through the soil they also draw in minerals

that will color the wood. The mixtures of

those minerals may vary widely in different

types of soi l .
Sometimes, woods sold under one nafile

are actllally different species. Red oak. fbr

example, may include "true" red oak, live

oak, black oak, pin oak, and hybrids. So

you' l l  often f ind inconsistencies in their

color and grain, as shown above.

If you buy directly from a small sawtnill,

you may be able to request lumber from one

tree or from trees harvested together. At

volume retai lers, though, you' l l  I ikely have

to compare color and grain to match boards

that were cut from different trees.

Mate bgards carefully to
get the best appearance
In the shop, you'11 soon realize that careful-
ly selecting boards simplifies the process of
laying out parts. Joinin-e those boards.
though, still requires careful attention. With
straight-grained boards, you may be able to
match grain to create a seamless-looking
panel. Matching wild grain proves tougher.
but can be done.

www.woodmag'azine, com

together in the wrong order.
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These boards share similar grain and colori making them good mates. But joining them as
shown at left yields conflicting grain patterns. Flipping one board end for end, as shown at
right, blends the patterns together.

Our builders' advice
for a good rnix
The WOODa magazine project designers
and builders have years of experience
selecting woods. Here are their insights on
successfully mixing species.

Kevin Boyle, Senior Design Editon "l'm a
fan of strong contrast when I mix woods,
but I make sure to use a much higher
percentage of one wood than the other.
Remember, too, that when you surround
one wood with another, you'll draw
attention to the wood at the center, even
if there's only a little bit of it.
"l enjoy mixing maple with cherry or

mahogany, and like blending walnut with
cherry. For exotic woods, I often combine
wenge with either lacewood or bubinga."

Chuck Hedlund, Master CrafFman: "On
traditional projects, subtle color differences
work well. l'll go for sharper contrast on
contemporary styles. In addition to color,
I pay attention to grain. lf one wood has
coarse grain, so should the other. By the
same token, fine-grained woods usually
pair best with other fine grains.
"My favorite combinations are cherry with

maple, and mahogany with maple.

Jeff MerE, Design Editon "l use woods
with a lot of contrast as accents on smaller
projects, and woods that contrast subtly on
larger pieces. When using highly contrast-
ing woods, I make sure that neither one
has a grain pattern that's overbearing.
"Like Kevin and Chuck, I'm a big fan of

maple---either figured or regular-paired
with cherry or mahogany."

above, for more insights from WOOD
magazine' s on-staff designers and builders.

In the end, beauty lies in the beholder's
eye. So if you think two woods look great
together, pair them up and enjoy. ||

Written by David Stone

When joining two boards, as shown in the
photos above, turn them over, flip them end
for end, and try mating different edges until
you find the best combination.

Sometimes, you can even achieve suc-
cess matching woods of different species.
For example, woods with similar hues or
grains, such as maple and birch or oak and
ash, often can be paired with little visible
difference. Just be sure to use them on dif-
ferent surfaces, say a cabinet face and side.
Don't edge-glue them in the same panel.
You can even stain some similarly grained
woods to serve as substitutes. Ash, for
instance, mimics oak, and stained birch can
pass as cherry.

What to do when vou want
woods to look diffefent
Sometimes, projects call for woods to con-
trast rather than conform. The curly maple
panel on the slant-front desk, for example,
transforms a great-looking project into a
knockout. When it comes to mixing
species, there are fewer hard:and-fast rules
than are used in matching. Again, examin-
ing grain and color remain important, but in
different ways.

The color wheel, below left, contains a
variety of popular domestic species that
you've likely used, but may have never
thought of mixing. Notice how some look
great together, while other combinations
just don't work.

On the second color wheel, below right,
we've grouped some easy-to-find exotics,
along with several varieties of figured
maple, a perennial favorite.

When creating contrast or highlights,
"complementary" takes on a different
meaning. Light colors are usually paired
successfully with darks. You can pair
woods with prominent grains, as long as the
patterns are different, so that they don't
compete or cause oddly intersecting lines.

Specific numbers do not exist regarding
what percentage of each wood should be
used, though a 5G-50 split rarely works
well. One wood should dominate. Usually,
the wood that dominates will be the one
used in the highest percentage, but not
always. Even when used in small quanti-
ties, contrasting woods that are vividly
toned or strongly figured can easily over-
power muted, fine-grained woods. Read
"Our builders' advice for a good mix,"

Color and grain-figure variety
abound in domestic hardwoods

and other readily available
species. This offers you

opportunity to creatively
blend favorite woods and
make your projects stand
out from the crowd.

Rarity and price keep
many of us from using

exotic woods on a large
scale. Used in small

quantities, though, these
dramatic woods make great
accents when combined with

82

contrasting domestic species.
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Quoins

F?om one simple case plan, \
build either the dollhouse \' 

' castle bookease \tb- or castle bookcase
-
*--***_ii-. 

.

F shornnr here. Just add the
needed roof or trim to
customize the design.

righten a child's room and provide
an imaginative place to keep books
and treasures with this colorful

dollhouse or castle design. For ease of
assembly, the bookcases have identical
base and case construction. Just add a few
simple details to complete the desired style,
and paint. The units are made of medium-
density fiberboard, plywood, and poplar.
You can build either structure for about $60.

Build the cases
I From 3/+" medium-density fiberboard
I 6l,ng, cut the window and door sides (A,

B) and the tops and bottoms (C) to the sizes
listed in the Materials List. Label the side
pieces "window" and "door," and mark their
inside and outside faces.

I Using a stacked dado set adjusted to the
fr ttrickness of ttre MDF, cut a 3/s "-deep rabbet
along eachendof the sides (A, B) ontheirinside
face, where shown on Drawings 1 and 2. Then,
cut 3/s"-deep dadoes on the inside face of the
window sides (A) and on ttre inside and outside
faces of the door sides @), where dimensioned.

QnOiust the dado set and cut aVq" groove
93/8" deep along the back edge on the

84

$or1rlcookstoh

With the back (Q capturcd in the grooves in the
sides (A, B) and top and bottom (Q, glue and
clamp the case together. Check for square.

Glue the shelf (F) between the door sides (B).
Screw scrap 3412"-long braces to the cases'
bottoms to keep the assembly square.

WOOD magazine December 2003



Create th is entertiain in g castle-style bookcase
by adding easy-to-make tunet trim and
quoins to the cases.

Castle turret

8d f inish nai l

-<

7+" dadoes
3/B" deep

7sz" shank hole,
countersunk on

t/e" round-overs

1gs7u"j

11/z '

7sz" shank hole. countersunk on
bottom face of part (C), with a ̂
s/sz" pilol hole t/2" dee-p in part (D

1114',
1 z

_?--->1/q" groove 7e" deep
1/q" lrom back edge

# 1 8  x  1 "
brad

For the board feet of lumber and other
items needed to build this project, see
page 87.

inside face of the sides (A, B) and tops and
bottoms (C) for the backs (E), making sure
you have mirror-image door sides.

AI-uy out the window and door openings in'f 
the sides (A, B), where dimensioned on

Drawing 2. Drill a 3/e" start hole inside the
window openings. Then, using a jigsaw with
a 10-teeth-per-inch blade, cut all of the open-
ings to shape. Smooth the openings using a
half-round file followed by 18O-grit sandpaper.

www.woodrnagazine. corn
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fMake the drilling guide shown on
tf Drawings 3 and 3a. Using the guide
and a stop collar on your Vq" drlll bit, drill
3/e"-deep holes in the door sides (B) for
the shelf supports, where dimensioned
on Drawing 2.

ftCut the shelves (D) and the backs (E)
lJto size. Then. assemble the two cases
by gluing together the sides (A, B), tops
and bottoms (C), shelves, and backs, as
shown in Photo A. Make sure each case
has a window side (A) and a door side (B).
-l Cut the center fixed shelf (F) to size.
I Then, glue it between the cases, as
shown in Photo B.

flCut the adjustable shelf (G) and sup-
lfports (H) to size. From Vz"-thickpoplar,
cut a Vzx22" blank for the window trim (I).
Set the shelf, supports, and trim blank aside.

Make the base
I Cut the base panel (J), side trim (K), and
I front and back trim (L) to size. Lay out

the cutout on the front and back trim, where
dimensioned on Drawing 1. Jigsaw the
cutouts to shape, and sand smooth.

)Glue and nail the trim pieces to the base
Et panel, where shown. When the glue
dries, rolut W" round-overs along the trim's
top edges, corners, and cutouts.

t/+"-diameter
\- shelf support

t/e" round-overs

bottom face.gf qaf e,with a 7sz" pilot hole
t/2" deep in'part @

4
s/q" labbet
7a" deep

R=11/2"
I 11/z '

tZ" round-over

#8 x  1Y4'  F .H.
wood screw

29'bevels

i -
l1

)
#8x11+"

F.H.
wood
screw

8d f inish nai l

85



s/+" rabbet o/e" deep

6"----+1 7-R=2"

q'L-L-q4

231/a'

3/nu 1t /2" ,  ,11/2"-aF 12t /2"1 ,  f * fI  / f  l 2 v 2 ' l

"

I Cutline for centgr' ----], I
turret trim@ 

- 
\--%,,

30"

r".l

1l,i" I
I

x

_  1 2 i l _

@
s/c" dado
7a" deep -....

\

t/a" fioles
7e" deep

o

o

\ o
l o

t ;
l l

| * l  2 "
I
I

2i l  -_

6 "

Y4' \yo" rabbet

@ 
Ta" deep

t/q" gfoove s/a" deep
t/a" from edge

s/q" rabbel7a" deep
1/+" groove 3/8" deep tZ" from edge

INSIDE FACE
(Other window side member

is a mirror image.)
WINDOW SIDE

B nnnrs vrEW

Add the castle or
dollhouse details
Note: Follow steps I through -J below ro
make the castle details or steps 4 through 6
to nmke the dollhouse details.

I Cut the castle turret trim (M) and center
I turret trim (N) to size. Lav out the

crenellations (notches) on on. of the trim
pieces, where dimensioned on Drawing 2.
Now, cut the piece to shape, and sand
smooth. Using this piece as a template, mark
the remaining pieces. Then, cut and sand
them to shape.

I Ctue and nail the turret trim (M) to the
El supports (H), where shown on Drawing 1.
To prevent splitting. dt'rll s/64" pilot holes
before driving the nails. Then, rout V8"
round-overs on the turret-trim assemblies
and center turret trim (N), where shown.

QCut a t/+xlt/qx}I" blank for the thick
lJquoins (O) and a 3/oxlt/+x14" blank for
the thin quoins (P). Set the blanks aside.

1ll Cu the dollhouse roof supports (Q) to
''if 

size. Lay out the angled top and radius
cutout on each support, where dimensioned
on Drawing 2. Jigsaw the parts to shape, and
sand smooth.

f Cut the roof panels (R) to size, bevel-
rf ripping one end of each panel, where
shown on Drawing 1. Then, nail the roof
supports (Q) to the supports (H), locating
the supports (H) where shown on Drawing 2.
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OUTSIDE FACE

11/q '

TURRETTRIM

101/z'

Now, nail the roof panels to the roof sup-
ports, where shown on Drawing 1 and as
shown in Photo C.

ftCut the roof trim (S) to size, angle-cutting
lJone end of each piece, where shown on
Drawing 2. From t/+" hardboard, cut a2xJt/2"
piece for a marking template. Photocopy the
full-size partial rirof-trim pattem in the WOOD
Pattemre insert. Spray-adhere the pattern to
the hardboard, jigsaw or bandsaw to the pattem
lines, and sand smooth. Using the template,
and beginning at the square end of each
roof-trim piece, mark the contour along its
complete face, where shown. Then, cut and
sand the trim pieces to shape.

INSIDE FACE
(Other door side member

DOOR SIDE is a mirror image.)

ROOF SUPPORT

R=4"

I
375/e'

| 1413Aa
I  O  1 1 / .  - t t  _

fsand any areas that need it, ease any
Er sharp edges. and remove the dust. Then,
prime all the parts, window-trim and quoin
blanks, and assemblies with a stain-blocking
latex primer. Lightly sand when dry.

?Appty two coats of latex paint to the
tJprimed surfaces. The "Bookcase Paint
Schemes" table, opposite page, lists the brand
and colors we used.
;| From the blanks, cut the window trim
1l tll and thick and thin quoins (O, P) to
the listed lengths. Then, prime and paint
the parts' ends.

Final assembly
I Using a small amount of latex caulk
I adhesive and #18x1" brads, attach the

window trim (I) to the window sides (A),
where shown on Drawing 1. For the castle
bookcase, attach the center turret trim (N)

Coloring time
I Fill all the nail holes with a paintable
* wood putty. (We used Durham's Rock

Hard Water Puttv.)
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E onrulNc GUTDE
Use these holes to drill

shelf support holes in sides @.

13/q"

3/+ x3/q x 12"
stop

'/4

perforated
hardboard

Align with
bottom
of @'

l
171/z'

l
With the roof panels (R) positioned so they
overhang the roof supports (Q) 1" in the front
andVc" at the back, drill pilot holes, and nail
the panels to the supports.

using adhesive and 8d finish nails and
quoins (O, P) using adhesive and #I8x3/q"
brads, alternating the quoins in the orienta-
tion shown. For the dollhouse bookcase,
apply adhesive to the back face of the roof
trim (S). Then, using 8d finish nails, fasten
the trim, with the bevel-cut ends together,
to the front roof support (Q). Fill the nail
holes, and touch up with paint.

)Vlace the case assembly faceup on your
Er workbench on spacers, as shown in
Photo D. Remove the braces from the
assembly's bottom. Then, position the base
assembly (JIWL) on your workbench, and
center it on the case assembly. Drill mount-
ing holes, where shown on Drawing 1, and
drive the screws.

?with a helper, stand rhe bookcase
tJupright. As applicable, position the
castle's turret-trim assemblies (H/I\4) or
the dollhouse's roof assembly (FVQ/R/S)
on the case assembly, aligning the sup-
ports (H) with the tops (C). Drill mounting

Cutting Diagram

3/+x71/q x 96" Poplar (5.3 bd. f t .)*Plane or resaw to the thicknesses listed in the Materials List.

e/+ x 5Y2 x 96" Poplar (a bd. ft.)

www.woodmagazine.com

With the case assembly supported on 1Vz"-
thick spacerc, center the base assembly (JlKlL)
side-to-side on the case assembly's bottom,
and fasten with screws.

holes through the tops and into the sup-
ports, and drive the screws. Paint the screw
heads to match the tops' color.

/lFinally, install the shelf supports and'f 
the adjustable shelf (G). Then, place

the bookcase in a child's room. and watch
the fun begin. ll

l[ srop DETATL

[1"A"a-r 'fi 1/q" groove /t" deep,

"W 

centered

12',

Written by Owen Duvallwith Jeff Mertz
Project design: Kevin Boyle
lllustrations: Roxanne LeMoine

B door sides /qu 12', 30' MDF 2
C tops and bottoms Vq* 11Y4' 12" MDF 4
D shelves l+' 111h' 11V2' MDF 2
E backs V4' 111/t' 291h' BP

F center fixed shelf 3/tu 111/q' 12' MDF

G adjustable shelf 3/c' 10e/a' 11Y2' MDF 1

H supporls Vc' 12' 12' MDF 2
l- window trim

base panel Vqu 151/z' 34' MDF

K side trim 3u 15Y2' P

L front and back trim 35Y2'

M tunet trim 3/q' 41/q' 12Vq' P

N center tunet trim Vc' 41/t' 12'

0- thick quoins V4u 11/+u lYz' P 12
P- thin ouoins

Q roof supports lcu 101/z' 375/s' MDF

R roof panels Tcu 14Vq' 24' MDF 2
S roof trim Vc' 1Y4' 22V2' P
-Parts initially cut oversize, See the instructions,
Materials key: MDF-medium-density fiberboard,
BP-birch plywood, P-poplar.

Supplies: 8d finish nails, latex caulk adhesive, spray adhe-
sive, paintable wood putty, #18x3/t" and #18x1 " brads, #8x1%"
flathead wood screws (16), t/c"-diameter shelf supports (4).

Blades and bits: Stacked dado set, 1/s" and 1/c"
round-over router bits,

MDF

I t/4
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3/qx3/q x 7" stop

Bookcase Paint Schemes
Behr Disney-series paint color* Bookcase oart

Gastle Bookcase
Christopher Robins Swing
DC4C-40-2

Case (A through G)

1 00 Acre Trees
DC4C-40.4

Supports (H), base (J,K,L),
tunet trim (M, N)

Skipping Stones
DC4C-40-1

Window trim (l), quoins CI,P)

Dollhouse Bookcase
Pooh Bear Yellow
DClA-30-2

Case (A through G)

Hums in the Sun
DClA-30-1

Supports (H), window trim (l),
roof supports and panels (Q, R)

Moonlight Waltz
DC3A-10-2

Base (J,K,L), roof trim (S)

*Premium Plus Interior Semi-Gloss Enamel paints,
available at Home Deoot.

A window sides

3/qx 48 x 48" Medium-density
fiberboard

t/qx24 x 48" Birch plywood





ost woodworkers buy wood
already milled into boards,
ready to cut up and make into

projects. But a surprising few understand
the complex processes used to create those
boards. Learn how it's done, though, and
you'll get higher-quality stock every time,
and be able to spot deals, whether you buy
from a retailer or directly from a mill.

To get the full story, we recently visited
Pierce Lumber Company in Belle Plaine,
Iowa. In this high-tech operation, owner
Jim Pierce and his employees produce
about 350,000 board feet of top-quality
hardwood lumber monthly. Jim grew up in
the mill business, and knows that creating
great lumber requires careful attention to
detail at every stage of production.

Although many smaller operations occur
in a sawmill, four key areas warant close
examination: log selection, efficient milling,
drying techniques, and proper grading. Let's
see how Jim ensures that his mill makes the
most of every board. Also check outpage 92
for Jim's top 5 tips for buying hardwood.

Great boards come from
good trees
Creating top-quality boards requires a top-
notch tree. Jim and his buyers can judge a
specimen quickly, before it's ever cut
down. to determine whether it's worth

making into lumber,
or it it's destined to
become pallet stock.
So just how do they
know this, and why
should you?

You need this
knowledge because
the tree's location,
condition, and size
all combine to deter-
mine the quantity
and quality of lum-
ber it will yield and,
therefore, the price
that you'll ultimately
pay. Plus, if you own
a tree that you've
considered process-
ing into lumber-perhaps one from your
yard that was damaged in a storm-you'll
be able to evaluate whether it's worth saw-
ing up.

The most desirable trees grow in rural
areas, preferably in large stands, and dis-
tanced from roads or fencerows. Those
growing in urban areas or near homesteads
may contain metals that can destroy a
sawmill's expensive blades. The same
metal stains wood and invites damaging
viruses and bacteria that can cause a raft of
problems with milling and drying.

This roughly circular interruption in the bark's straight lines marks the
former location of a branch. Though no visible branch butt remains,
the wood below will contain knots.

Whon a log slips into the mill at Pierce Lumber Company, it enter a high-bc$, high-power world. Taking every inch of a 27,000€quare-foot
building, tho mill and ifs two main bandsaws are immense. The whole works sits el€lr/ated 10' abore the concr€b floor so that worksrs can
move undernoath to cl€ar jarfis and perform maintenanc€. Logs and boards travel on conveyors lhat run in all directio.rs, whilg catwalks
allow the twefue workers who run this monsbr machine to travel between stalions. Let's tollow a log thrcugh to see how it's processed.

A run through the mill

From the log yard, a log travels by skid loader to the debarker.
In less than 30 seconds, this monster strips away most of the
bark along with dirt, rocks, and other foreign objects. Once
stripped clean, the log passes through a metal detector to
ensure it contains no blade-damaging metal.

www.rvoodrnagazine. corn

A buyer looks also for straight frees, and
not just because they yield longer boards. A
curved trunk contains "reaction wood" that
has uneven distribution of the wood cells
and fibers. This wood will likely warp, bow,
or twist over time.

Curves are easy to see, but many indica-
tors are tougher to see, until you learn to
"read" the bark. "Learn to do this. and
you'Il know what's inside the log," Jim
says. These subtle cues include remnants of
long-overgrown branches. Called "cat's
faces," shown in the photo above, these

Next, the log lands at the headsaq where a carriage moves the
log back and forth during the cutting process. With its 200-hp
electric motor and 49'-long bandsaw blade, the headsaw works
quickly. Most often, it makes just a few cuts to either flatten one
side, create a square cant, or section the log for quartersawing.



areas disappear only after years of growth-
ring layering over the branch site.

Jim can even differentiate between related
trees by examining the bark on cut logs. The
logs seen in the photo onpage 88, for exam-
ple, all are classified as "red oak." Jim
points out, though, that the pile contains true
red oak, black oak, pin oak, and hybrids.

Each of these logs will produce oak with
slightly different color and grain character-
istics. Some sawmills lump it all together,
which means you may get hard-to-match
boards. Jim's employees sort milled oak
boards by color and appearance.

A tree's health also ranks as an important
indicator of its lumber value. Dead sections,
splits, and discolored leaves may indicate
rot or infection. These conditions reduce the
yield, produce discolored boards, or boards
that won't dry properly. Jim also warns
against "over-mature" trees that often have
internal problems that remain invisible on
the surface.

Only after the tree is cut can some inter-
nal problems be diagnosed, usually by
looking at the log's butt end.

The tree in the photo above right, for
example, shows several typical problems.
First, checks (splits radiating from the cen-
ter) are forming. "It needs to be milled soon
before those advance, or we'll only be able
to produce shorter boards," Jim notes.

The log also has a rotted pith (center por-
tion), and a condition known as "ring
shake." This occurs when a tree that has
been weakened by infection gets flexed
enough by wind, or another force, to break
apart cells between the growth rings.

Once a log lands in the yard, Jim tries to
mill it as soon as possible. "People are often
told to let a log sit on the ground and season
for six to twelve months before milling. But
that's a bad idea," he says. "During warm
months, I don't keep logs in the yard for

more than 60 to 90 days." Heat causes more
problems than moisture because it encour-
ages growth of fungus, bacteria, and insects.

prop-e r- mil-l in g pro duc e s
lovdly lumbei 

-
Examining the exterior of a log gives a good
idea of what lies inside, but nobody knows
for sure until the log enters the sawmill.
Read "A run through the mill," starting on
page 89, to see flrsthand how the high-tech
mill at Pierce Lumber Company operates.

The butt of this log shows a few ills, but an experienced eye can tell the log remains suitable
for milling. lf these conditions progress, though, much of the wood will go to waste.

A, run through the mill (cont.)

From the headsaw, logs and cants travel-all under the control
of photo eyes that trigger the conveyors-to the resaw. Here,
the operators use their experience as well as laser sighting
guides to determine the best way to slice the cant into the
greatest number of high-quality boards.

90

412" wide bandsaw blade tracks true, while pinch rollers and
guides push the log through the resaw. Once a board gets
sliced free, it may move directly on to crosscutting and grading
or to the edger for straight-line ripping. The remainder of the log
travels back for another run through the resaw.
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The yi$d'fador
Even the most-perfect log won't get
milled entirely intdithe boards you buy
for projects. Jim Pieree says that as lit-
tle as 60 percent of many logs meets
standards for the highest grades. So,
the mill owner only makes top dollar on
a pofiion of the wood, but has to pur-
chase and process the entire log. This
means the mill has to charge more for
top-gradei lumber to recover its costs.

The other 40 percent of the log, which
includes the unstable center (called the
pith) and areas with unworkable
defects, doesn't go to waste, though. i

Much of it goes to manufacturers of
pallets, crates, and railroad ties. The
remainder gets chipped up to fuel the
sawmill's kilns and furnaces.

Every mill employee needs to understand
the lumber-production process. The head-
saw operator, for example, has to rotate the
log to decide how to best saw it for maxi-
mum yield. The resaw operators (two at this
mill) then judge the log's figure and
appearance, and slice the log to garner the
best yield.

Should anybody misjudge the log, the
boards they produce won't be as large or
look as good as they could. In the end, that
means you'll find fewer superior boards in
vour lumber retailer's bins.

Wringing out the urater
The process of drying the wood to a work-
able level (usually between 6 and 10 percent
moisture content for hardwoods) represents
the final phase of lumber production.
Moisture must be removed at just the right
rate-which varies by species and board
thickness-to prevent problems.

"Drying is a balancing act," says Jim. "If
boards dry too quickly, checks (cracks par-
allel to the grain) appear." Some checks are
inevitable at the ends of boards. Checking
can become severe, though, if a board's
exterior dries too rapidly. In many cases, the
exterior wood shrinks, but the still-wet core
doesn't, causing the surface to tear open.
Occasionally, the exterior stays together and
crushes the cells of the interior wood.

If you find boards that show excessive
cracking on their faces, put them back.
They'll cause such problems as splitting,
warping, difficulty machining, and even
inability to successfully accept glue, stain,
and finish .

The drying process begins by stacking the
boards on 3/q" -thick spacers called stickers.
These allow air to flow through the stack so
that the boards dry evenly.

The stickered boards then head for a build-
ing called a predryer, above right. "We
expose boards to 80o temperature and circu-
late air through them for 30 to 45 days. This

Large fans near the roof of the predryer
circulate air through the 9l stickered boards.
Baffles positioned between the stacks direct
the airflow to ensure even drying.

process gently takes the boards from green
(where they retain all of their moisture) to a
moisture content of l5 to 20 percent."

Walnut boards actually make one extra
stop between the mill and the predryer.
Read "Getting steamed about walnut,"
page 92, to learn why.

Once predried, boards head for the dry
kiln, shown on page 92. Jim runs four kilns
to increase capacity and because different
woods require varying combinations of
time, airflow, temperature, and humidity to
dry properly. The process takes l0 to 12
days. Samples are pulled daily to check their
appearance and moisture content.

The lumber grader looks down on this sloped platform, where
he examines the appearance of one face of each board, then
flips it and looks at the opposite face. At the same time, he
checks the board's width, and sends the board to be automati-
cally crosscut to final length and stamped with a grade mark.

www.woodmagazine.com

After leaving the grading and crosscuting station, the freshly
milled boards fall back into human hands in the load-out area.
As the boards travel down this long conveyo6 workers inspect
each one by hand, and then sort the boards according to grade
and length. Finally, the boards get stacked to await drying.
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Some samples get cut into two-pronged
wafers that are dried in an oven to check for
internal tensions in the wood, middle right.
After checking the samples, the operator
adjusts kiln settings accordingly.

Making the grade
As freshly milled boards exit the mill, they
arrive at the first of two grading stations,
shown on page 9L There, the boards are
quickly judged by width and length, and
examined for knots or other defects that
will reduce their yield of clear lumber.

Because grading ranks so critically in
determining the price the mill will receive
for its stock, Pierce Lumber Company, and
many other mills, grade the boards again
after kiln drying, bottom right. They measure

Jirn's top 5 tips for
buyinghardwood

I Know the wood color, grain figure, dimen-
sions, and quantity you want so you're
not left guessing while selecting stock.

2 Purchase No. 1 Common stock if you
can get it. You can work around the
defects, and you'llsave up to 30 percent.

3 Ctosely examine each board for checks,
cracks and uneven surfaces, which may
be signs of improper drying.

4 auy your boards from a sawmillthat sells
directly to the public. You may have to
purchase a minimum quantity (100 or
more board feet), and you won't be able
to select your stock by hand. But, if you
clearly communicate what you need, and
you're knowledgeable and easy to work
with, you'll get good stock at a great price.

5 Whetner purchasing from a retailer or
a sawmill, make sure the dealer is
reputable and stands behind their product.

Walnut ranks as one of the most
expensive, desirable hardwoods.
"Unfortunately, walnut logs are small-
er in diameter than many others, and
always contain a thick layer of white
sapwood," Jim Pierce explains

Because of this, mil l operators,
place the milled walnut boards inside
a chamber and pump in hot steam
for four to five days. This causes a
chemical reaction that darkens the
sapwood to a color that mimics the
heartwood, as seen al right, and pro-
duces more usable lumber in each
board. On the downside, many feel
the process dulls the natural varia-
tions in tone and purple hues that are
common in the heartwood.

the width of each board to check for shrink-
age, and again look for knots and defects.

One key thing to remember is that grades
aren't determined by appearance, only by
yield. As grade-level increases, a board's
size and it's percentage of clear (knot- and
defect-free) area increase.

In fact, you'll often find lower-grade
boards-No. 1 or No. 2 Common for exam-
ple-that look just as good as those bearing
the highest grades of Selects or FAS (Firsts
and Seconds). You may also find complete-
ly clear boards graded as No. 1 Common
only because they're smaller than needed to
achieve Selects or FAS status. What's the
payoff for the extra effort of working with
this stock? A cost savings of 30 percent or
more over FAS-grade stock.

After receiving their final grade, boards
are either bundled for .shipping in rough
form, or surfaced and edged before they get
shipped to become cabinets; flooring; furni-
ture; or, the stock at your lumber dealer. li

Written by David Stone
Photographs: Jay Wilde, Blaine Moats

Straight out of the mill, the walnut board at left has
colors quite different from the deep brown we're
accustomed to on the board at right. But the right-
hand board looked just the same, sapwood and all,
before it made a stay in the steamer.

Excessive
tension

tension

The kiln operator cuts test wafers into these
tuning-fork shapes, then dries them in a
small oven. lf the forks bend, especially if
they do so differently, the operator adjusts
the kiln temperature, humidity, airflow
velocity, or all three to alleviate the tension.

Standing atop a stack fresh from the kiln, a
lumber grader calculates the board footage
of each board using his grader's stick,
examines one face, and then flips the board
to examine the other. He marks the board
with its final grade, and finally tallies the
information as helpers carry the board away.
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lnside these kilns, careful manipulation of airflow, temperature, and relative humidity dries the
wood to a stable four-percent moisture content. Then, moisture gets reintroduced to stabilize
the wood and bring it back up to about six percent.
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ists
We tested eight cyclone dust-collectors to

tI" the begindng, the woodworking

I world was covered in sawdust. Slowly
lwe evolved from broom-and-dustpan
to shop vacuum, and eventually to bigger,
more capable dust collectors with the suc-
tion to carry away wood chips as well as fine
sawdust. These days, with the health haz-
ards of wood dust making front-page news,
you're about as likely to see a dust collector
in a woodworking shop as a tablesaw.

IIWOOD@ magaz.ne issue #140, we tested
single-stage collectors best suited to gather-
ing dust from one tool at a time. (You can go
to www.woodmagazine.com/dcreview to
download that review.) This tiqe, we focus
on cyclone systems capable of pulling dust
through a whole-shop duct,system.

How cvclones differ from
singldstage dupt collectors
The bag-type dust colltctors most of us
know and use today are basic, single-stage
units. They suck wood dust and chips
through an impeller that deposits the entire
mess in a lower container bag, while the
air-and some dust+xhausts backinto ttre
shop through an upper filter bag. Most units
can be wheeled from tool to tool and then
connected directly to whatever power
equipment you' re using.

Cyclonic-type collectors are larger, fixed
units, generally more powerfrrl, with most
requiring 220-volt service. They suck
wood chips and dust into a funnel-shaped
charnber (as shown atbrt and described in
the caption below) where heavier pani-
cles-the chips and the more substantial
grains of sawdust-fall into a separate
drum for disposal.

Numerous advantages give cyclone
collectors an edge over single-stage

BY CYCLONE. When dust and debris enters the cyqlone collectorthrcugh theinlet (1), it
begins a along the inside wall (2), which slows its speed. As the paticles slow, larger
debris falls air stream and into the storage drum (3). Small dust continues to llow upward
through the (4), into the impeller (5), and finally is exhausted out to the filter (6), which

units. Because cyclones separate out and
dispose of virtually all the debris before it
passes through the impeller, engineers can
design the impeller for maximum airflow,
not for its ability to withstand the impact of
a stray chunk of wood. The impellers of
single-stage collectors, on the other hand,
not only have to create suction, they also
have to transport the debris passing through
them, which can bog them down and clog
them under heavy workload.

Cyclones also can be built with bigger
impellers and motors, which create greater
airflow volume (rated in standard cubic feet
per minute, or SCFM), and with larger inlet
ports to allow large-diameter, multi-duct
runs. With the proper setup, a cyclone may
be able to serve several woodworking

. machines operating at the same time with-
out sacrificing perfonnance.

Five comparison points
for cyclofe colleclors
To ensure that ourtesting wouldbe fair across
a range of units with different specifications
and options, we enlisted the assistance of
Dr. Greg Manwell, an airflow expert from
Iowa State University. (Although our test
numbers rnay vary from the manufacturers'
quoted specs, all of the cyclones were tested in
the same manner, so our results give you a fair
head+o-head evaluatibn of each machine.)

Three key criteria define the performance of
a cyclone dust collector: airflow, filfration,
and debris separation. In addition, we think
the overall size of ttre unit, and what exactly
you get for your money are important to your
buying decision, so we'll touch on those sub-
jects as well.
r Airflow. Generally speaking, your dust
collector must pull a high volume (SCFM)

94

removes nearly all fine dust before rcturning cleaned alr to the shop.
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test
separate hpe from reality.

of air at the tool despite static-pressure
(SP) loss caused by ductwork
between the tool and the collector.
(See "What is static-pressure loss?"
on page 97.) Using a pitot tube and
manometer, we recorded SCFM
readings at a series of SP levels in
ductwork matching each unit's inlet
diameter. The Cyclone Performance
Curves chart, on the next page,plots
the airflow through each inlet as we
gradually dialed in a funnel-shaped
plug (shown in the photo above) to
increase SP. All models used their
factory-supplied filters, which were
seasoned with 30 gallons of wood
dust and then emptied prior to the
test, to provide real-world results.

Reading the chart from right to left, ,
you see that as static pressure climbsy
airflow drops. Oneida's 2 Commercial
System pulled the highest volume
air across a wide range of SP, wi
Gnzzly's G0525 second best.

However, at very high static pres-
sures, the Penn State TEMPI42CX
delivered higher airflow. So, if
the SP loss on your shop's
ductwork is less than about
7", the 2 Commercial and
Gizzly perform best; duct-
work with greater than 8"
SP loss (a pretty extreme
condition) would be better
served by the Penn State
cyclone. Most stationary
woodworking power tools
require at least 350

9" of SP even the
TEMPI }CX becomes
ineffective.

Remember, too,
that opening the
ductwork to two

Pleated cartridge filters pack more filter surface
area into a small package. Oneida's (left) cleans
easily by blasting it with compressed air; Penn
State's filter has five'times the surface area, but its
closely spaced pleats take more time to clean.

time requires twice the airflow and can
nearly double the SP, depending on the con-
figuration of your ductwork.
r Filtration. When it comes to filters-
the cyclone's last line of defense against
fine dust-consider both the level of filtra-
tion and the filter media itself. All of the
manufacturers represented in this test have
switched to high-efficiency canridges (see
photo, above) or bags that capture virtually
all of the dust particles most harmful to
your respiratory system-particles that
range in size from 0.5 to 10 microns.

Besides protecting your lungs, these high-
efficiency filters also can improve airflow
through the system. For example, Bridge-
wood andGizzly frst sent 30-micron bags
(common on single-stage dust collectors)
with their cyclones, and then changed to
high-efficiency bags midway through our
test. Retesting these machines with their
new bags gained them an average of 175
SCFM and 1" of static pressure.

As for the filtration media itself, cellulose
or paper-type cartridge filters perform as
well as more costly spun polyester filters-
although the synthetics have the edge in
moisture- and puncfure-resistance. A steel
mesh protects Penn State's cellulose filters
from projectiles, such as a mitersaw-flung
offcut. Cartridge filters also provide a larg-
er surface area for filtration than cloth bags.
That means they restrict the exhausted air
less and take up less space in your shop.
r Debris separation. To test how
well each cyclone separates heavier dust and
debris from fine dust, we diligently mixed
and weighed equal piles of wood chips and
sawdust, and then fed the same amount at
the same rate to each of the collectors.
Ultimately, we found negligible differences
in the way each cyclone separates materials.

But what do you do with that drum when
it gets full? Units that collected the debris in
55-gallon drums went longest between emp-
tyings, but those drums are awkward and
heavy to lift and dump (although both 55-
gallon models in our test come with a
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AIRFLOW (Standard cubic feet per minute)
Tests were conducted us ing p i to t  tube and manometer  at  dust-co l lector  in le t ,  and ductwork the same diameter  as the in le t .  Duct

length was 10 t imes i ts  d iameter  to  s tabi l ize a i r f low for  accurate measurements.  F i l ters  were seasoned,  empt ied,  and tapped c lean

belore test  to  s imulate workshoo condi t ions.

After calculating the static-pressure loss of your ductwork (see sidebar at right), find the number along the
left side of this chaft. Now follow that horizontal line across the chaft. (We plotted the three "typical" shops
from the sidebar as examples.) The dust collector you choose must have a performance curve above your
horizontal line and to the right of the 350-SCFM mark recommended for most stationary woodworking tools.

1 1
wheeled drum dolly to ease
transportation). Smaller drums
are easier to manage but must
be emptied more often.
r Overal l  size. Cyclone
collectors are necessarily tall,
and manufacturers have to
work hard to rnake their units
fit under an 8' ceiling (the

Bridgewood and Grizzly
crowded even the l0' ceiling
in our test faci l i ty).  Also,
because space ofien is tight in
a workshop, it helps to know a
cyclone's footprint before you
buy. Those dimensions are
shown in the chaft on page 98.

Some units offer space-
saving options, such as the
internal filter that fits inside
the cyclone on the Oneida
Comp-Sys models. The trade-
off.  however. is about a
l0-percent drop in airflow
compared to the external fil-
ter, and more difficult-and
more frequent-cleanings.
Penn State's caftridge filter
can be suspended from the
ceiling to save floor space.
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If noise reduction is more impoftant to I Extras. None ofthe units in our group may not be included in the purchase price.
you than size, Penn State's optional exhaust was complete and rcady to run "out of the For example, collection drums add cost to
muffler increases the cyclone's overall box." They required assembly, and we all but the Oneida systems. Most also came
footprint, but decreases noise by 5 to l0 dB. found that some key components may or without power cords and plugs, so we had

up
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High points
I Three-way adapter instantly reduces 8" inlet

to three 4" inlets, 0r can be left off for a full
8"  main.

I Roll ing drum dolly makes haul-away easier,
and large drum size eliminates frequent
emptying.

t Fairly easy assembly.

Low points
V 10' height means it won't f it under a

standard 8' ceil ing.
I 0wner's manual doesn't l ist some assemblv

steps at all, and lists others that are no
longer necessary.

More points
) 55-gallon drum not included,
) Bridgewood also sells a S-hp version

(model BW-CDCS), requiring 30 amps at
220V tor $1.095.

t The second-highest airflow and a compara-
tively low price make this cyclone our
Top Value.

I Three-way adapter instantly reduces 8" inlet
to three 4" inlets, 0r can be left off for a full
8"  main.

I Drum dolly makes haul-away easier, and
large drum eliminates frequent empying.

Low points
? 10' height means it won't f it under a

standard B'cei l ing,
I Owner's manual doesn't l ist some assemblv

steos at all, and lists others that are no
longer necessary.

More points
) 55-gallon drum not included.
) Although this unit appears similar to the

Bridgewood BW-CDC3, its impeller pulled
higher airf low.
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SIAilC PRESSUBE !(FS = 22"

Wye with cap

What is static-pressure loss?
Static-pressure loss is resistance to airflow created by "upstream" factors, such as duct length and
diameter, and the number-and even the angle<f intersections, bends, and elbows. There's a real
science to minimizing SP loss (thus maximizing the performance) of dust-collection ductwork, and
some of the manufacturers represented in our test provide assistance in planning or analyzing your
system, for free or a nominal fee. We heartily recommend taking advantage of these seruices before

buying a cyclone.
To help you make a meaningful comparison of the

cyclones in the test, we came up with the three "typical"
shop scenarios shown at left. (Note: Although there's
more ductwork in Shop #2 than Shop #1, this system's
SP loss is actually lower because of the 7"-diameter main
and a shofter run of flex hose.)

It's unlikely that any of these scenarios will match your
shop exactly, but you can use them to "ballparK'the SP
on your ductwork. Remember that adding length, elbows,
and flexible hose will add to SP loss; removing them will
reduce the loss. Collecting from two tools at once also will
increase SP loss and require twice the airflow.
You can calculate more precisely the static pressure of
your existing or planned ductwork by following the
instructions in WOOb magazine issue #119 (page 16),
or by visiting www.woodmagazine.com/spcalc for a
handy worksheet.

PIPE DIAMETERS

O z" pip.

O s" pip.

ffi
Shop 2

STAilC PRESSURE L(FS = 1.73'l

to buy those as well. (Check the list of stan- down for shipping by UPS can save you Finally, it may be impotant to have help
dard and optional accessories for each shipping hassles and costs, but you pay with when you're setting upyour system. Design
model in the chaft on page 98.) extra assembly time. It's worth your while information or assistance is available from

Sales tax and shipping also add cost, to call the manufacturcrs or check out their Gizzly, Oneida (for a $50 fee, which can
which can be considerable on large, heavy Intemet sites to find out, in advance, exact- be applied toward the purchase of one of
equipment, particularly with units shipped ly what you're getting for your money, and their systems), and Penn State, but not from
by a trucking line. Cyclones that are broken what shipping methods are available. Brideewood or Woodsucker.

STATIC PRESSURE L0SS =3.74"

High points
i The included 3S-gallon drum mounts to and

dismounts from the cyclone easily.
I Canister-filter clean-out at bottom of unit

makes emptying it a snap.
I The only cyclone in the test that can easily

run on a 110-vol t  c i rcui t .
I Easy assembly and excellent manufacturer

support, including design assistance and a
complete line of filters, ductwork, and
accessories.

i Packaged for shipping via UPS.

Low points
I A small pinhole leak on the exhaust plenum

allowed some dust to leak into the shop air.
We patched it with a dab of silicone sealant,

More points
) For small shops, this cyclone's optional

internal filter reduces its footprint, but
knocks about 10 percent off airflow,
and makes clean-out more of a chore.

High points
I Canister-filter clean-out at bottom of unit

makes emptying it a snap.
i Easy assembly and excellent manufacturer

support, including design assistance and a
complete line of filters, ductwork, and
accessories.

I Packaged for shipping via UPS.

More points
) For small shops, optional internal filter

reduces its footprint, but knocks about 10
percent off performance, and makes
clean-out more of a chore,

Wye with cap
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I The highest airflow numbers in the test.
I Pleated-polyester canister filter is an

etficient dust-catcher, and a clean-out at
bottom of unit makes emptying it a snap.

I Easy assembly and excellent manufacturer
support, including design assistance and a
complete line of filters, ductwork, and
accessories.

Low points
I The highesfpriced cyclone in the test.
? Large size of components requires they

be shipped by trucking line, which may 0r
may not deliver to a home address.

More Points
) Hands down, this machine tested best,

so we named it our Top Tool.

High points
i Started in the middle of the pack for airflow,

but outsucked all the other cyclones at SP
levels greater than about 8".

I Ceiling-mounting the cartridge filter saves
on floor space.

I The largest filter surface area-452 sq.ft.-
of any cyclone in the test, means less-
frequent cleanings.

i Power cord, switch, and wall-mounting
brackets included in purchase price.

i Packaged for easy shipping via UPS.

Low points
I Clean-out drum is permanently affixed to

the filter, so it must be vacuumed out
thlough an access door.

? Cbsely spaced pleats inside the filter
require patience to clean.

More points
) The photo shows a steelfilter-clean-out

drum, but Penn State changed to a fiber
clean-out drum (and lowered the price)just
before this issue went to press.

) 0ptions abound on this cyclone, including a
5-micron bag filter that reduces unit cost to
$645, an excellent value.

) We tested the 3-hp version Cl'EMP'l43CC,
$995) and found its performance curve
identical because the impeller and motor
speed are the same as the 2-hp model.
However, the 3-hp motor should last longer.

) System-design assistance is available.

High points
I The lowest-priced cyclone in our test.
I A clean-out zipper on the filter bag makes

dust removal fast and easy.
l0ptional 26-gal. drum is small, but it

mounts to and dismounts from the cyclone
quickly and handles easier than larger drums.

I Wall-mounting brackets come with the
cyclone.

I Packaged for shipping via UPS,

low points
I This unit pulled the lowest SCFM in the test.
I Lots of assembly work, and the manual

is disorganized and confusing.

More points
) Also available with .5 micron canister filter

IEMPESTCX)for $645.

1. Height may vary according to distance
between drum and cone.
(-) Alternative mounting method lowers

height to 851/2".

2. (S) Leg stand
(W) Wall mount

(S/W) Can be mounted either way

3. (B) Bag fi l ter
(C) Cartridge filter

(CC) Cartridge filter with cleanout

4. (C) Cellulose with steel mesh
(P) Spun-bondpolyester
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Sharc your opinion
of these cyclones in
our Interactive Tool

Review at
www.woodmagazine.G0m/GyGl0ne$
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2 COMMERCIAL

#TEMPEST

#TEMP142CX

WOODSUCKER I I
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High points
I Unique exhaust design captures the .5-micron

cartridge filter inside a clear plastic bag so
you can see when the filter needs cleaning.

* Well-written manual made bolt-together setup
easy and relatively quick.

I Wall-mounting brackets, power cord, and
switch included in price.

Low points
? Large size requires shipping by trucking

c0mpany.
? Noticeably the loudest in the test at 91 dB.
I Not much in support services provided by the

manufacturer.

The Oneida 2 Commercial has the most impressive overall per-
formance of all the cyclones in the test, with the highest peak
scFM readings and the ability to sustain that airflow well above 6"
of static pressure. This, plus effective fine-dust filtration and fast,
easy clean-out earned this sucker Top Tool honors.

For about $300 less, though, Gizzly's G0525 performed remark-
ably well, with a high-efficiency filter bag and airflow second only
to the Oneida 2 Commercial, so we named it the Top Value. The
only drawback is its towering height, which, at 10', may be too
much for many home shops. If your shop can't handle that height,
take a good look at the Penn State TEMPL Z. It's the same machine
as the TE}I4.PL42GX we tested but comes with a less-efficient
5-micron bag instead of the .5-micron cartridge filter, and costs
only $645. And, at only 94" taII, it fits under an 8'ceiling. rt

Written by Michael Morris with Dave Campbell and Jeff Hall
l l lustrations: Tim Gahill

FILTER
(AS TESTED)

PERFORMANCE
GRADES (6)

/f,
ACGESSORTES (e)

/fsffi
ls'€-*'u

"=€

/o
l u

lE tte /:
S /o*iffi o.o

e5
Fcn

IF
.:{ /
l - l

c t )  l ;Hffi
fl€g"f,/#

1 2 O x 6 8 x 4 0

1 2 O x 6 8 x 4 O

8 5 x 4 8 x 2 8

8 9 x 4 8 x 2 8

9 6 x 5 4 x 2 8

8 8 x 4 6 x 2 5 C , D , M , O , R , S , U
9 4 x 4 4 x 2 8 D , M , R , S , U

5 .

6 .

From manufactu rer's specif ications.
We were not able to verify this in our testing.

Excellent

Good
Average

Below average

Measured 8'from machine at 5' height.

(N/A) Cord not included.

9. (C) Cartridge filter
(D) Drum

(DD) Drum dolly
(M) Muffler
(O) Cleanout
(P) Power switch
(R) Remote power switch
(S) Leg stand
(U) Ceil ing-mounting brackets for f i l ter
(W) Wall-mountingbrackets

1O. (T) Taiwan
(U) United States

11. Pr ices current at  t ime of  ar t ic le 's
product ion.and do not include shipping,
where appl icable.

I
trr
E

7.
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Winners all!

ls America's youth interested in woodwork-
ing? Absolutely! But they need a helping
hand from you to get started.

n today's busy world, finding a few
moments (and the energy) to help
aspiring woodworkers isn't easy.
With that in mind, I set up a contest
to recognize and reward those

readers who volunteer their time and talents
to teaching tomorrow's woodworkers. As
you may recall, in the May 2003 issue I
announced that Laguna Tools was partner-
ing with us in this effort by contributing six
heavy-duty, European-style workbenches
for the top mentors.

Of course, choosing six winners from the
many deserving entries was no easy task.
And as their experiences outlined here
attest, the ways to be a mentor vary greatly.
Who knows, one of their ideas may inspire
you to do some mentoring too.

3'!Al4;r^-
Editor-In-Chief

1 0 0

Arnerica's top
woodwgrking rm.entors

Grand prize winner
(Z' Lagfina workbench)

E.a Sotcher, San Jose, Galifornia
What caught the judges' attention about retired electrical engineer Fred Sotcher
was his sheer determination. He persisted in starting his mentoring program long after
most of us would have thrown in the shop apron.

Wanting to spend more time with his six-year-old granddaughter, Sotcher approached
her school's principal with a proposal: He would make anything the school wanted if they
would simply allow him to conduct a woodworking program for the students. So, for two
years Fred built desks, training aids, bookshelves, and anything else the school needed.
He kept asking about his woodworking program, and finally, in 1998, school officials
accepted his idea.

"The deal we made was that I would work as a volunteer teacher, provide all the nec-
essary tools, build the workbenches, and furnish all materials at no cost to the school.
They provided a classroom, and allowed me to hold a six-week woodworking class twice
a week during lunch-time," says Fred.

Over a five-year period, Fred estimates he taught 150-200 students, devoting about 600
hours in the process. "I've enjoyed every minute," he says.

Remember when you first learned to drive a nail? Here, Fred Sotcher helps a young student
assemble a shelf project.
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Runners-up
(5' Laguna workbench)

\fil1rrr"* Townsend, Austin, Texas
Since taking on violin-making as a part-time pursuit in 1999, William has
shown one to three middle and high school students each semester how to
make the stringed instrument. He typically works with his students two
nights a week. He also shares his knowledge via e-mail, digital video, and
digital photos with several restorers and a Florida student, who plans to
enter violin-making school.

In his program, the kids work with only hand tools, learning their use
and maintenance. Students also learn about different types of wood and
their properties, finishing, and acoustics.

William was nominated by Joey Bein, one of his students, who has gone
on to study instrument-making in Italy. "I first met Joey when he was
mowing my yard," says William. "His father had passed away, and he
was looking for direction. When he carved his first scroll and held it up
for my inspection, the look of accomplishment on his face was priceless."

$Lay Heidtke, Jackson, Wisconsin
Numbers alone speak volumes about Ray's
mentoring activities. In ll years as a volun-
teer 4-H woodworking project leader, he's
taught close to 300 kids, some of whom have
repeated his program several times. For the
past six years he's served as the woodwork-
ing superintendent at the local county fair.

Ray's woodworking program occupies
most of his Monday and Wednesday
evenings between January and June. During
that time, his woodworking shop is abuzz
with 20-30 youths, ages 8-19, designing and
building their projects for that summer's
state fair. To accommodate this enthusiastic
crew, Ray, who owns a residential construc-
tion company, recently put up a 24x36' shop
building with in-floor heating.

T
Jack Grube, Derry, New Hampshire
By day Jack Grube teaches woodworking to
youth in grades 9-12 at Pinkerton Academy
in Deny; but it's what he's done outside of
the classroom that earned him our prize. In
2001 he founded the New England
Association of Woodworking Teachers
(NEAWT) and today serves as its president.

In 2002 he developed a program for the
NEAWT in conjunction with the American
Association of Woodturners (AAW) called
"Turning To Teens." Through this program,
50 teachers and students, representing 15
schools, attended an AAW-sponsored work-
shop with woodturning expert David
Ellsworth (see photo right).

Jack also volunteers his time overseeing an
after-school woodworking program at
Pinkerton and is active in the Guild of New
Hampshire Woodworkers.

www.woodrnagazine. corn

Amanda Morris discusses her approach to finishing the
violin she built under the mentoring of William Townsend.

5-

Ray Heidtke, right, helps 4-H youth leader Joe Herther build an oak version of the heirloom
hutch in issue 147. Heidtke built an 864-square-foot shop to accommodate his students.

Woodworking instructor Jack Grube (front row) and his students did a workshop with
acclaimed woodturner David Ellsworth (back row).

9'. t.
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w o o d w o r k i n g  m e n t o r s

Rrt"g. County RSVP Prograrn,
Stevens Point, Wisconsin
The Retired and Senior Volunteer Program (RSVP) is national in
scope and aimed at making a positive impact on communities
through the services of people age 55 and over. Through RSVP, 14
woodworkers in Stevens Point have conducted a woodworking
workshop the past three years at Emerson Alternative School.

"A total of 35 kids in 7th-l2th grades have gone through the
workshop," says volunteer Joe Murin, who nominated his group.
"These kids are at risk for dropping out of school and in need of a
different learning experience than schools typically provide. When
a student with no previous experience with tools, and very little
self-esteem, actually produces something that he is proud of, it's a
very fulfilling experience for him and us."

To learn more about getting involved in your local Retired and
Senior Volunteer Program, contact Senior Corps at 8001424-8867,
or go to www.seniorcorps.org.

I(en W.ltz, Anaheim Hills, California
Ken's mentoring sprouted from another good deed he was doing.
"I was making braille letters for the Hadley School for the Blind in
Chicago. There's a lot of repetitive work involved, so I needed help
for that. I found a teenager who was interested in woodworking,
and things took off from there," the retired business owner says.

"Over the past three years, I've mentored four local kids who
find out about me through word of mouth. They can't drive, so I
pick up and deliver them with fast food enroute. We start the men-
toring process with the braille letters and then move on to building
projects they want, such as jewelry boxes, bookcases, birdhouses,
or cutting boards.

"They stay with me an average of six months, but one young man
has been with it 18 months, and now he's taking woodworking
courses at Cenitos College. All of them become like adopted kids
to my wife and me."

Looking for ways to get involved as a mentor? Try one of these
ideas from other entrants in the mentoring contest.
I Woodworking birthday party
The idea: Instead of traveling to a migraine-inducing pizza
parlor/arcade, have a woodworking party for your children or
grandkids. Let the kids assemble something simple from parts
you premake.
Sent by Michael Tobin, Franklin, Wisconsin.

I Woodworking as art
The idea: Teach woodworking skills as part of an art class,
perhaps making presents, such as ornaments or candleholders,
prior to the holidays. Even if you're not a teacher, you can offer
to help an art teacher with ideas for projects.
Sent by Jack Smalldon, a grade-school teacher at Bertie Public
School in Ridgeway, Ontario.

I Woodworking instead of the mall.
The idea: Help your grandkids build Christmas gifts for their

parents instead of purchasing something at a store. You'll
have a great time together, and the recipients will be thrilled.
Sent by Bill Lotter, Kennett Square, Pennsylvania.

I Helping the challenged
The idea: Brighten the life of someone who faces physical or
mental challenges. Invite him over for a few hours of conver-
sation and creativity.
Sent by Bert Simoneauo Livermore Falls, Maine, who spends
Saturday mornings in the shop with Dylan Driscoll, al2-year-
old with muscular dystrophy.

I fund-raisers
The idea: Find a worthy charity and teach its supporters how
to make things that can be sold. Stress that woodworking skills
will be learned, not required.
Sent by John Weber, Richmond, Indiana, who showed some
stay-at-home moms how to make birdhouses for a women's
shelter fund-raiser. JF

Sorne rnoie great rnentoring ideas

-'& 5wri i i j l f f iEff i 'n.-

RSVP volunteers (foreground) Charles Fernandez and Joe Murin guide
students Tom Baltzell and Nate Garski in safe and effective use of the
tablesaw and palm sander.

Ken Waltz recently mentored siblings Kevin and Melina Svenson.
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Glue the mirror-image pair of facelbacker
pieces (A/B) to each side (C), aligning the
pieces wi th the s ide's ends and f ront  edge.
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Glue the side assemblies (A/BiC)to the
back (D), inserling 1/a" spacers between the
assemblies to keep them square.
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Center the sub top and bottom (E) side-to-
side on the clock case. Drill pilot holes,
and drive the screws.

tion, clamp, and screw the pieces to the
clock case, as shown in Photo G.

f Cut the top and bottom (F) to size. Rout
I a Vc" round-over along the ends and one
edge of each piece, and sand smooth. Apply
glue to the sub top and bottom (E). Then,
clamp the top and bottom (F) in place, flush
with the back (D) and centered side-to-side
on the sub top and bottom.
f From Vz"-thick stock, cut a 7/exl0"
t\f workpiece for the capitals (G). Rout a
Vq" cove along an edge of the workpiece.
Then, crosscr"rt four 3/q"-long capitals from
the piece. Glue the capitals to the sides (C)
and sub top and bottom (E), where shown
on Drawing 2.

!f From t/2"-thick stock, cut a t/qxl}"
I workpiece for the pillars (H). Rout a pair

fl exeloDED vrEW

/+" round-over

1/q" cove

----f 
Yq" cove

of Vq" coves on the workpiece, where
shown. Then, crosscut two pillars to length
to fit snugly between the capitals (G). Glue
the pillars to the sides (C).

Now finish up
I Sand any areas that need it, and
I remove the dust. Then, apply two coats

of a clear finish. (We used ZAR Semi-
Gloss Polyurethane, sanding to 220 grrt
between coats.)

f lnstall a 1.5V AA battery in the clock
El movement, set the time, and press the
movement into the face. Finally, take a
few moments to enjoy your handiwork. aF

t/a" round-over

3/a"
=Y
+

B backer

Written by Owen Duvall
Project design: Kevin Boyle
lllustrations: Mike Mittermeier

%'\
' \ l J -- 1  ' l

55/a'+v43/"u

l/qu 41/q' 57e' C

C sides 3/+u 13/c' Ss/e' c

D back th' 41/q' SVs' C

E sub top
and bottom Y2' 3u 61/2', c

Cutting Diagrarn

3/+x51/z x 12" Bird's-eye maple (.5 bd. f t .)

e/q x St/z x 48" Cherry (2 bd. ft.) .Plane or resaw to the thicknesses listed in the Materials List.

1 0 6

F too and bottom 3/su 33/a' 71/8" C

G- capitals /z' 7/a' Vcu C

H- pillars Yzu 3/qu 4s/a' C
-Parts initially cut oversize. See the instructions,

Materials key: BEM-bird's-eye maple, C-cherry.

Supplies: #6x1" flathead wood screws (10),
1.5V AA battery.

Blades and bits: 1/q" cove and 1/q" round-over
router bits.

Buying Guide
Glock movement. Clock no. 200260, $10.90 ppd.
Add $6.95 for each addit ional movement. Call
Schlabaugh and Sons Woodworking, 800/346-9663, or
go to www.schsons.com.
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molding and
accent shelf.

omplete this project, from rum-
maging for materials to mounting
it on the wall, in a weekend, and

still have time for a round of golf. A simple,
concealed hanging system gives the shelf a
bui l t - in look.  The Mater ia ls List  shows
parts for shelves 25" and 37" long, but you
can make a shelf of almost any length.

first, make the shelf frame
I Cut the top (A) and bottom (B) to the
I sizes listed in the Materials List. Install

asAz"-radius roman ogee bit in your table-
mounted router. Adjust it as shown on
Drawing 1, and rout the profile along the

E rop PRoFTLE

top's ends and front edge, where shown on
Drawing 2. Now lower the bit as shown on
Drawing 3, and rout the partial profile along
the bottom's ends and front edge.

l)Cutthe back (C) to s.ize. To provide for
Cl concealed attachment to the wall,
chuck a keyhole bit in your table-mounted
router, and adjust it so the top of the bit is
3/s" above the table. Attach an auxiliary
extension to your miter gauge, and clamp a
stopblock to it to position the back's key-
hole slot centers where shown on Drawing 2.
Rout the slots. Now install a dado blade in
your tablesaw, and cut a Vz" gtoove 3/a"

deep, where shown on Drawing 4.

fl eorroM PRoFTLE

The large photo, /eft, shows the shelf
painted all one color. Here, the shelf's top
is finished with an aerosol faux-stone paint.

Q Ctue and clamp the top (A) and the bot-
tf tom (B) to the back (C), where shown
on Drawing 4. Keep the ends flush.

Add the crown molding
I Purchase standard (no. 491 tVrex3T/o"

I crown molding for the crown front (D)
and crown sides (E). (You'll need a 36"
length for the 25"-long shelf, and a 48"
length for the 37" shelf.) Miter one end of
the piece for the crown front, mark its exact
length, as shown in Photo A, and then
miter-cut it to length. Cut the remaining
piece of crown molding in half, and miter
one end of each piece, for the mirror-image
crown sides (E). Clamp the crown front in
place, and then fit the crown side pieces,
marking their exact lengths flush with the
back (C). Trim the crown sides to length.

I Aligning the heels of the miters of the
A crown front (D) with the front corners
of the bottom 6;, gtue and clamp it in
place. Then glue and clamp the crown sides
(E) in place. Make sure the flat bearing sur-
faces of the molding mate with the bottom
surface of the top (A) and the front edge of
the bottom (B), where shown on Drawing 4.

Continued on page I l0

Align the heel of the crown molding's
mitered end with one corner of the bottom
(B). Using a straightedge, mark the exact
length flush with the bottom's opposite end.
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c t/2

,/-

7s/a" tor 16" studs on 37" shelf
1s/e" tor 16" studs on 25" shelf

E sroe sEcroN vrEW

u/,a" f

Roman ogee

Partial roman ogee

11/16 y t7/16" crown molding

t F- s1/2"--------l #8 x 11/2" panhead screw

1/2" groove
3/8" deep, centered

1/2" gtoove s/e" deep, centered
25/8"-- -4 Keyhole slot s/a" deep

ensure accurate spacing and dead level
alignment, see the Shop Tip, right.

QOrive #8xlt/2" panhead screws. leaving
Alabout -%0" between the wall and the
screwheads. Place the groove in the back
(C) over the protruding screwheads, and
move the shelf sideways until the keyhole
slots drop onto the screwheads. Push down
on the shelf until the screwheads contact the
bottom face of the top (A). You may have
to adjust the amount the screwheads pro-
trude to get a snug-but not too tight-fit.
Now rescue those old family photos from
the trunk in the attic, and proudly display
them for all to see. JP

Written by Jan Svec with Jeff Mertz
Project design: Jim Heavey
lllustrations: Roxanne LeMoine

On the mark drilling
for keyhole slot screws

The keyhole slots used for hanging
this shelf require driving a pair of #8
panhead screws into the wall
spaced exactly 16" apart and dead
level. The photo, above, shows you
how to accomplish this feat.

First, dri l l  a pair of holes in a scrap
of 7+"-thick stock 16" apart andz/a"
down from its top edge. Dril l7/a+"
holes for fastening into studs, as
shown, or holes sized for wall
anchors for fastening between
studs. Use your dri l l  press and its
fence for accuracy.

Apply a couple small pieces of
double-faced tape to the back of the
scrap, position its top edge where
you want the top of the shelf to be,
level it, and press it against the
wal l .  Now, using the holes in the
scrap as guides, dri l l  holes in the
wall. Remove the scrap, and drive
screws into the wall studs, or insert
wall anchors and drive the screws
into them.

A top
B bottom 25/e" 191/+'

C back 191/q'

D- crown fronl \tt/16 24', P C 1

E* crown sides J' /16

B bottom 25/a' 31t/c'

C back 23/a' 311/q'

D- crown front P C 1

E- crown sides P C 2
-Parts initially cut oversize. See the instructions.

Materials key: P-poplar, PO-poplar crown molding,

SuppIies: #8x1t/2" panhead screws, double-faced tape.

Blades and bits: Stack dado set, %2"-radius roman
ogee and keyhole router bits.

Buying Guide
Router bits. Freud %2"-radius roman ogee bit no. 38-
100 (/o'shank), $28.99, or n0.38-104 (/z'shank), $29.99;
Freud keyhole bit no, 70-104, $17.99. Woodworke/s Supply.
Call 800/645-9292, or go to woodworker.com.

25"

Keyhole slot
3/8" deep

Roman
ogee

Applv a finish. and
hang the shelf'
I Einistr-sand the shelf to 220 gnt. Apply
I primer. and sand lightly after it dries.

Apply the finish color of your choice. (We
sprayed on an aerosol all-purpose white
primer, and then sprayed both shelves with
Rust-Oleum American Accents no. 7930
Blossom White. Then on the 25" shelf we
masked the crown and bottom and sprayed
the top with RustOleum American Accents
Stone Creations no. 7993 Green Marble,
following the directions on the can. Finally,
to protect the Green Marble paint, we top-
coated it with Rust-Oleum American
Accents clear matte finish.)

)Mark the shelf s location on the wall,
Er and drill pilot holes into wall studs, or
install wall anchors 16" on center. To

Gutting Diagrarn (25" shelf)

3/q x 71/+ x 48" Poplar (2.7 bd. tt.)

i6) aJ_iill
11A6x37/16 x 36" Crown molding (no.a9)

11/16x37A6 x 48" Crown molding (no.  49)

1 1 0

25',51/z'

11ha"

Q7tc f 2

a l  t l

36',\1f16114a"

374a"

3/+x71/q x 72" Poplar  (4 bd.  f t . )
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134"

E CXPIODED VIEW

:\

#3 x 7e" F.H. ,,
wooo screw -/ I

>"j^__1
, 13/+"

1

Sandpaper
break on all
edges after
assembly

%0" pilot hole s/a" deep
1/2" from edge of rabbet

Assemble the
frame
I Drv-assemble the
I tuiir (A, B) and

stiles (C) with the ends
of the stiles extending
Vt" byond the rails,
where shown. Check
the fit, then apply glue and
clamp the frame. With the
glue dry, sand all surfaces to
n0 grA and ease all edges
with sandpaper.

f Rout aVq" rabbetV+" denp around the
&ropening on the back of the fiame.
Square the cornen of the rabbet with a chisel.

Q Cut a piece of walnut to t/sxt/sxI2" for
tf forming the corner pins @). Apply glue
to the inside of one of the 3/e" mortises, and
insert the pin blank, bottoming it in the hole.
Trim the blank, as shown in Photo A, leav-
ing the pin projecting approximately t/32"

above the rail's surface. Repeat this at the
other three corners of the frame.

Squarre mortises
the easlr nalt
You can use a handled
chiselto square the mortises
in the picture frame's rails,
but for greater ease and
consistent results, lry aVe"
rnortising chiselwith the bit
rcmoved. Just drill an 1lgz"

hole, center the chisel over
the hole, and tap the chisel
a few times with a dead
blow hammer. These chisels
sellfor less than $25.

I Hand-sand the top of each pin, gently
*trounding the surface toward the corners.
Do not sand the pins flush. The final pin
height should be approximately Vra".

f, Cut the frame supports (E) to size.
tfThen, glue them into the holes in the
back of the bottom rail (B). Cut the back (F)
to size from /a" hardboard. Have a piece of
/s"-thick glass cut to the same size.

With a 3/ge" spacer placed under a flush-
cutting saw, trim the corner-pin blank,
leaving the pin proud of the rail's surface.

DnIl Vra" pilot holes 3/s" deep in the
back of the frame for the turn button

mounting screws. Locate the holes Vz"
away from the frame opening.

finish up
S Sand any areas that need it, and remove
& the dust. Apply three coats of a clear

finish (we used Minwax Antique Oil),
sanding between coats. Apply extra oil to
thirsty end-grain areas.

ffi Now, place the glass, a favorite picture,
fu and the back (F) into the frame, ffid
install the turn buttons. Jl

Written by Owen Duvall
Project design: Jeff Meftz
lllustrations: Mike Mittermeier

Materials List

A top rail Vq' 1Vt' 81/z' M

B bottom rail {cu 1Vq' 81/z' M

C stiles Yz' 14t' 101/2' M

D* corner pins {9' Va' V$" W 4

E frame supports t/c" diam. 21/2' WD 2

F back 1/8, 41s/ta', 61%s,' HB 1
-Parts initially cut oversize, See the instructions.

Materials key: M-mahogany, W-walnut,
WD-walnut dowel, H B-hardboard,

Suppf ies: Spray adhesive,1/8x415A6x615A0" glass, turn
buttons (4), #3x{e'flathead wood screws (4),

Blades and bits: Dado blade, t/+" piloted rabbeting
bit, %" mortising chisel, flush-cutting saw.

OYz"

J_.-

3/a xVa" mortise ;rdpe,

1 1 4

---!
s/+"q{{,

Seemoteooo  
- ,

decorative accessory
plans at

http://w0odstone.w00dlnall.com/gilts.html
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get "ba^rtop"
ioughwitli
epoxy
\Mtren the situation calls for

finishing school

a super-thick tabletop finish,
pour it from a pair of bottles.

Tf you want a thick finish that has no

I rouble standing up to spilled water
land alcoholic drinks, and can absorb a
lot of physical punishment, epoxy does the
job. However, it calls for much different
application techniques than naditional
wood finishes, and perfect results can prove
tricky to achieve. Follow this advice for
quality results.

Epoxy comes in two parts: Resin and
hardener. Some brands call for 1:1 mixing;
others, two parts of resin and one of hard-
ener. For this article, we used System Three
Mirror Coat, a 2:1 product from System
Three Resins. It's available from Woodcraft
in a lVz-pint kit, item 143153, priced at
$24.99. With lVzpints, you can cover near-
ly 5 square feet with a coating l/r0" thick. A
lVz-qtart kit that covers 9Vz square feet,
item 143154, costs $39.99. Call8001225-
1153 to order, or visit www.woodcraft.com.

Your workshop should be well ventilated
and between 70o and 85' while you work
with epoxy. Use eye protection and gloves.
If necessary, clean uncured epoxy from
your skin with soap and water or vinegar.

For best results, take care to mix the two
parts accurately, and prepare no more than
you'll use in 30 minutes. Place your project
on cardboard or a tarp to catch any drips,
and make sure the surface to be coated is
level. A single thick coat can result in
rapped bubbles as air rises out of the wood
pores, so plan to apply two coats. A thin
first coat allows the air to escape through
th6 epoxy before it cures, paving the way
for the second coat to go on more smooth-
ly. Allow the first coat to dry, and then
apply the second coat within 72 hours of
the first application to ensure proper bond-

Along with a two-part epory product, you
need a mixing container; gloves; masking tape
for the undercide of the surface; a leveling tool,
such as the plastic spreader shown here; and
an inexpensive brush that you'llthrow away
after coating the edges.

Use a measuring spoon or small cup to
measure out the rcsin and hardener into your
mixing containe6 and then stir it steadily for
two minutes with a stick. Scrape it off the
sides as necessary but don't mix vigorously
enough to introduce air bubbles.

Apply masking tape flush with the edge of the
surface to be coated. We placed short strips
allthe way around the table, each one
prctruding slightly, and then trimmed them
with scissors. After you pour the epoxy, allow
it to set up, and then peel away the tape. Any
epo4f "stalactites" willcome with it.

Pour the epory mixture onto the surface,
and spread it with your plastic spreader.
After applying your first thin coat, wait 30
minutes, and then use this same toolto
scrape off the excess. Pour the second coat
up to 7a" thick, and again use the spreader
to assist the self-leveling process.

1 1 8

Continued on page 120
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"The router tool with a brain"
r No fancy bits required - with a simple bit

you can create a complete set of cabinets

o Patented tilting table - set your cutter
vertically & horizontally for a safe, new
way to make cuts

o No time consuming set-ups, the
calibrated crossfeed system does it
automatically with it built-in "brain"

r Solid steel work surface -

WE WIIL MAKE PRODUCTION RUNS OF YOUR PART

5G
By American Craftsnen

P.O. Box 728, Dept. M52
Morristoum, TN 37815-0728
Phone 423-587-2942,Fax 4.23-586-2188 €6r=o=*www.adamswoodproducts.com C-aiifibe
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f inishing school

Use a brush to coat the edges with any
epory that overflows the top. Dip into the
mixing container if you need more materialto
produce an even layer. Expect to leave a
thinner coat on vertical surfaces than you did
on horizontal ones.

Continue to inspect the surface for several
minutes after you finish spreading the thick
coat. Blow gently on any air bubbles to make
sure they pop. As an alternative, use a blow
dryer set to its lowest blower speed. Be care-
fulto hold it well away from the sudace, and
keep it moving to avoid putting ripples into
the finish. Of do the job with a heat gun held
6 to 12 inches from the surface.

lf your cured epory finish contains craters and
bubbles, you can rub out all or most of them.
Begin with 320-grit weVdry sandpape6 water,
and dish soap. Continue on to higher grits
untilyou're satisfied with the results. We left
the right half of the table untouched, while
wod<ing up to 4,000 grit on the left half with
abrasive pads on a random-odcit sander. Most
of the flaws disappeared, as did the high
gloss. To restore glossiness, continue with
finer rubbing compounds.

ing. If you want to apply epoxy on both
sides of a surface, turn the project facedown
and do the underside first.

To embed pictures or other objects in the
finish, place them in the thick coat while it's
wet. Cover them with subsequent coats. lF
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turning basics

what a

6inttool
an do for you

Three bevels and three sharp edges on the end of a 72" round shaft
make a versatile toolyou'll want to take for a spin.

he pyramid point tool has been in
English tumers' tool boxes for gener-
ations, and was typically shop-made

from a niangular file. We found one made
fromVz" round high-speed steel in the Craft
Supplies USA catalog, where it claimed,
"...the three-sided pyramid point tool is
excellent for turning perfect beads and
spheres.... It is not a scraping tool but is used
for shearing or planing surfaces, much as a
skew is used. However, the pyramid point
tool is more forgiving and doesn't produce
ttre catches of a skew." Needless to say, that
last part piqued our interest.

To test the claims, we sent the tool to pro-
fessional turner and WO ODo magazine
consultant Phil Brennion of Chino Valley,
Arizona. for his evaluation. We asked Phil to

answer the following four questions. Trying
the tool out turning willow, box elder, and
ash, here's what he discovered.

What's it good fo{?
The pyramid point tool performs many of the
same functions as a skew chisel, but with
minimal potential for the nasty kickback
often associated with a skew. As easy to use
as a scraper, it cuts wittr a shearing action to
produce beads and spheres with much less
demand for advanced technique. You easily
can accomplish sharp detail, especially where
you find a gradual nansition into the detail.
But because of the tool's 30" pyramid tip, it
cannot form deep, niurow cuts. The tool is
great for forming tenonse and although you
can make planing cuts and tapers with it, the

bevels' short edges make it difficult to get
smooth surfaces on long cuts.

Horr do luse it?
Unlike a skew chisel, you'll immediately be
comfortable wittr ttre pyramid point tool. It take.s
a little time to develop the technique requiredto
use it to its frrllest potential, but even a novice
can soon tum beads and otlrer convex surfaces
with few problems. As you use the tool, you'll
discovermore things you can do with it, and
more than one way to make the same cuts.
When using ttre pyramid point tool, position tlre
tool rest about Vz" below the center of your
workpiece so the tool cuts at or above center.

To form abead" first markthe center and botlr
sides of the bead with a pencil. Make V-grooves
to define the bead, as shown in Photo A

The pyrarnid trtoint tool excels at beading cuts...

To cut a bead, position the tool at 90o to the
workpiece with one bevel facing up and the
handle slightly down. (Ihe handle's downward
angle produces a shearing action.) Push the
tool into the workpiece, forming V-cuts to
define the bead.

With one of the tool's bevels up, position its
edge parallel to the axis of the workpiece and
the point toward the left-hand groove. Starting
at the bead's center, swing the handle to the
left as you steer the point into the groove.
Repeat on the right-hand side.

With the tool in the left groove, simultaneously
move the handle down and to the right while
twisting it in a clockwise direction until you
anive at the top of the bead. Repeat from the
right groove with the opposite handle swing
and twist.

Continued on page 124
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turning basics

,..and itts pretty good for planing and end-grain cuts, too.

Position the tool with one of its bevels riding
flat on the workpiece, with the handle angled
in the direction of the cut. Slightly rotate the
tool, engaging the half of the cutting edge
closest to its heel. Now advance the tool along
the length of the workpiece.

Rough out the bead, as shown in Photo B.
Cutting downhill from the bead's center to
the groove removes stock quickly, and
avoids pulling chips out of the grain.

To finish the bead, start with the tool in
the groove, and cut uphill from the groove
to the bead's center. as shown in Photo C.
This gives you ultimate control for smooth-
ing your beads. With most of the waste
already removed, chipping is eliminated.

Make planing cuts on cylinders or long

To dress end grain, position the tool with one
bevel up and tilted slightly toward the work
surface. Engage the workpiece, advancing the
tool from edge to center, using the whole cut-
ting edge on flat surfaces and the middle of
the cutting edge on convex surfaces.

tapers using the half of the cutting edge clos-
est to its heel, as shown in Photo D. Finally,
dress end grain, as shown in Photo E.

As one cutting edge dulls, simply rotate the
tool to the next one. With this tool, you have
three edges to dull before resharpening.

Horr do I sharpen it?
For surface quality close to that produced by
a skew chisel, you'll need to keep this tool
sharp. To sharpen the tool, lay it on a

platform-type tool rest, adjusting its angle so
the bevel makes full contact with the grind-
ing wheel. Switch on the grinder, and lightly
touch the bevel to the wheel, checking to
make sure its entire surface is ground. Pay
close attention to keeping the bevel straight
when contacting the wheel, and avoid any
rolling motion. Rotate the tool to the next
bevel and repeat, keeping the point centered
on the tool. To gnnd bevelsexactly 120'
apar| see the Shop Tip, below.

i Should I buy one?
i Th" pyramid point tool's gleat attraction is
i its ability to make cuts normally reserved for
i a skew chisel, such as forming beads and
i spheres, with very little potential for the
i catches and spiraling digs associated with a
, skew. The tool's rather short, three-bevel tip
i allows for fairly aggressive removal of wood
i from your workpiece. Although not capable
i of deep detail, it performs most jobs well,
i and with a little practice, leaves clean,

smooth surfaces. While not likely to make
you throw away your skew chisel, the pyra-
mid point tool just might make it collect
dust, rather than make it. |F

Buying Guide
Pyramid point tool. Pyramid point tool no. 988-1023,
$25.99, or unhandled no. 088-2023, $22.99. Craft Supplies
USA, 800/551-8876, or go to www,woodturnerscatalog.com.

Make this simple grinding
gnride for foolproof sharpening

Although he sharpening geometry of the
py:amid point tool is simple (three 30"
bevels on the end of a round bar), keep-
ing he tool steady while grinding and the
bevels even is a challenge. Here's a sim-
ple hardware-store solution from Dave
Collier of Nashville, Tennessee.
Buy a hexnut that frts closely over he

tool's shaft, and a socket-head sebcrew.
(We found aeAa" hexagonal lock nut and
at/+-20 setscrew s/0" long in our local
hardware store's specialty fastenes aisle.)
Drill a hole centered on one of tre nufs
faces, and tap threads for tre setscrew. (See photo, above.)
Thread he setscrew into the nut, and slip he nut overtre toolshaft.

Align one of the nufs faces with one of tre tool's bevels, and tighten
the setscrew with an Allen wrench. Lay the tool on your grinde/s
platform rest wittr one hexnutface on tre rest and one bevelon dre

grinding wheel. Adjustthe platform's angle so he tool's bevel restrs
flat against the wheel, as shown in he photo, above. Switch on the
grinder, and lightly touch the bevel to the wheel, moMng it sideteside
by pivoting the toolon he nut. When he bevel is ground toe to heel,
rotate he toolto its next bevel, and repeat.

124 WOOD magazine December 2003



develop your shop skills

6 steps to
perfect stock
Save money by buying rough-sawn
lumber, and then turn that stock into
ideal boards with your jointer, planer,
and tablesaw using this simple method.

ver wind up with a cabinet door that won't rest flat against
its frame? Or do you find yourself sanding, sanding, and
sanding a joint that you just couldn't make flush? To avoid

these frustrations, I recommend you take the time to make your lum-
ber flat, straight, square, and of uniform thickness before you start
each project. Follow the steps shown here even if you buy wood
with two straight edges and a surfaced thickness of 25/32", as sold by

many home centers. Or, use this procedure to even greater benefit
when you buy rough-sawn or skip-planed stock at a sawmill. Take
advantage of the lower price per board foot, then surface it yourself.

/ ' i  r (

CfucK l--\Enr-r.{DN
W@h Magazine Master Craftsman

I Bring horne the best.
I No matter where you buy your lumber, sort

through it relentlessly. Look down the edge of
each board to spot bowing, and sight along the
face to find cupping. You don't have to come
away with absolutely perfect stock, but buy the
best you can find. At a sawmlll, you might come
across rough-sawn boards or skip-planed boards.
You can work with either type; skip-planed
boards give you a better idea of the wood's true
color. Always keep the stack neat so the sawmill
will welcome you back the next time.

Start breaking it down.
Back in your shop, remove any staples, and crosscut at least Vs" from each end of

each board. It's likely to have grit embedded in the end grain after all the hauling and
stacking it's been through, and that material will dull your sharp tools. Cut off more, as
necessary, to get rid of checked or discolored ends.

Next, figure out how you're going to use each board. Mark the basic outline of project
parts in chalk, avoiding knots and other flaws while showing off the grain to best advantage.
A cardboard "window," cut to the approximate shape of a given part, helps you select good-
looking grain.

Crosscut the pieces a couple of inches longer than needed; crosscutting makes it easier to
deal with bows and other imperfections in the following steps than if you left the boards
long. Finally, rip the pieces Vq" over width.

Continued on page 128
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develop your shop skills

Elatten one face at the jointer.
Study each workpiece to determine the best feed direction for preventing tear-out:

Orient the edge-grain lines, as shown at right, so that the jointer knives slice through the
fibers instead of prying them up. However, ray lines, which are less prominent than grain
lines, sometimes run in a different direction and in some cases can determine the smooth-
ness of a jointed or planed surface. For this reason, check the results after the first pass,
and flip the workpiece end for end if you find tear-out. If the piece has a slight bow, place
the concave face down, and use pushpads to apply pressure at the ends only.'Also put the
concave face down if the workpiece is cupped. Set your jointer for a light cut (about %t"),
and work on one workpiece at a time, making as many passes as necbssary. When you
hear a consistent cutting sound all the way through a pass, lay the jointed face on a flat sur-
face, such as your tablesaw, and check it for flatness.

Square up one edge.
Now it's easy to joint orie edge 90o to both faces. First, check your jointer with a

square or drafting triangle to make sure that the fence sits at a right angle to the outfeed
table. Then, check face-grain direction instead of edge grain, orient your boards correctly
in a stack, and proceed to joint one edge of each workpiece with light passes.

Hpn joint, and youtre done.

Nov,r, head to the planer.
The jointer produces a flat face, but it takes a planer to make the opposite face parallel

to the jointed one (ointing both faces could produce a tapered workpiece). Again, examine
the edge grain of each workpiece to find the best orientation. Stack the sorted boards next
to the planer, arranged so that you'll naturally pick them up in the correct orientation. Keep
organized with a second stack for the boards as they come out of the planer.

Set your planer to remove no more than Vzz" from the thickest workpiece in your stack,
and send each workpiece through the machine at that seffing. Check the results for tear-out,
and flip the workpiece end for end if necessary. Reset the planer and repeat the process until
the upper faces are flat. If the workpieces are still thicker than /+", conttiue to plane them,
but flip each workpiece end for end between passes; removir.rg equal amounts of material
from each face helps to kegp wood stable. For most purposes, make your stock 3/+" thick, a
dimension that looks good and keeps calculations simple.

lt's time to bring each piece to its finished width. Install a sharp blade in your table-
saw, and for each piece set the fence to the finished width plus Vzz". Make the rip cut, and
then return to the jointer to clean up the saw blade marks. Set the jointer to remove Vsz",
and make one pass on the sawn edge. This pass produces the desired width and a smooth
surface at the same time. Now you're ready to start building; just cut each piece to length
when you need it. i
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sho t1('ven
These woodworking wares passed our shop trials

Compact compressor kit packs a punch
When Senco's PC0947m18 afu compres-
sor and brad nailer kit landed on my bench,
I thought, "Isn't that cute?" I mean, this
tiny compressor fits in my chair with room
to spare-how serious can it be? Then I put
it to work and found out this little guy
means business.

First, I carried the compressor into my
house to finish up trimming out a room. At
20 pounds, it weighs only about a third as
much as typical4-gallon "portable" pan-
cake- or hot-dog-style compressors, yet it
has all of the amenities of the big boys. The
gauges are well-located and easy to read,
and it's surprisingly quiet for an oil-free unit.

The l8-gauge brad nailer that came with
the kit drives fasteners from 5/s" to 2" and
has all of the features you'd expect these
days-soft-grip handle, a "fuel gauge" to
show when you're getting low on fasteners,
and a removable no-mar tip. I also like the
belt hook to keep the tool close at hand,
and the depth-of-drive control for setting
brads perfectly below the surface.

Teamed
together with a
coiled air hose,
the three make a
great package
for woodwork-
ers who need a
compressor pri-
marily for use
with a nailer. I
punched ten2"
brads quickly into
thick hard maple,
just bang-bang-
bang, and each nail
set to the same
depth without
starving the compres-
sor of air. But the small tank means the
compressor will have to run more often, so
it's beffer suited to the home shop or punch-
list guy, rather than all-day use by a trim
carpenter' 

-Tested by Kevin Boyte

Price

Senco
800/543-4596, www.senco.com

roducts

Senco PC0947/FP18
air compressor/brad nailer kit
Performance * * * * *

$200

Sarrc money, fingers, and lungs with ouerarm blade gruard and dust hood
Most woodworkers know about the health
benefits of good dust collection. But a
tablesaw's collection system oft"n consists
of only a dust port beneath the saw, where
the debris falls harmlessly anyway. The
fine dust that flings off the blade on top of
the table, however, enters the air to become
a breathing hazard.

Penn State answers the problem with an
economical overarm blade guard/dust col-
lector that protects both fingers and lungs.
The concept isn't new, but the TSGUARD
costs from $90 to $300less than other simi-
lar devices. For the price difference, you
get some good features and a few minor
annoyances. (As with all overarm guards,
you should still use a splitter behind the
blade to reduce the chance of kickback.)

The floor-standing TSGUARD mounts to
the end of the saw's extension table, so it
doesn't interfere with most rear fence rails,
with a height-adjustable leg. You also can
ceiling-mount the boom, and Penn State
includes the hardware to do so. The molded
plastic hood that constitutes the guard pro-
vides an unobstructed view of the blade.

and replaceable inserts at the rear of the
hood can accommodate a splitter or anti-
kickback pawls.

As I tested the TSGUARD, I found
myself adjusting the hood side-to-side more
than I expected. Usually, I centered it over
the blade, but sometimes I shifted it to one
side to clear my miter-gauge extension. The
telescoping dust-collection boom
makes these adjustments pretty easy,
but instead of a special grommet to
seal between the inner and outer
tubes of the boom, a rubber O-ring rolls
.up and down the inner tube to create a
somewhat imperfect seal. Still,
I found that the accessory
captured nearly all of the
tabletop dust I generated,
whether the O-ring was in place or
not. (The boom accepts
both 4" dust-collection
hose and 2Vzvac hose.)

The instructions
provided should more
rightly be called "rough
guidelines," as they were

incomplete, and required a good dose of
intuition to complete the assembly, which
took about two hours. In fact, I learned more
about how the TSGUARD goes together-
and even found an assembly that came
wrong from the factory-by looking at the
photo in the Penn State catalog.

-Tested by Jan Svec

Penn State TSGUARD
overarm blade guard/dust hood
Performance * * * * *
Price

Penn State lndustries
8001377 -7297, www.pennstateind,com

$218 (ppd.)

Continued on page 132
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We Anilerstanil Specrtie
W ooilw orling Aqplieations.
For over 2 decades we've been working

with woodworkers to formulate the

highest quati ty epoxy adhesives and

coatings for their specif ic appl icat ions.

We specif icalty designed MirrorCoat to

create a high gtoss, decorative coating

on wood and other materials.

Pourable Perteetion.
MirrorCoat is specialty formutated to

create glossy, high bui l .d resjn surfaces

on bars, counters and tabtetops.

Pour a perfect durabte, smooth, glossy

finish on many surfaces such as wood,

ceramjcs, ptaster and masonry.

$Y$IIMIIIRTI
Find a dealer nEil !0a: 1.800.333.5514

@2@3 Sysrem Thr€ Fes'ns, lnc Al l  R'ghls Beseded

N o . 1 1 7

retf.leveling.

POGK]T
KIT GOI'ITAINS:

I Pocket Jig wih Clamp
I 3/8" Step Drill Bit
r $op Collarfor Drill Bil
I Hex Wench for Collar
r Square Drive Screws
r 6" Square Ddve Bit

TAKE lT HOME
AND MAKE JOINTS.
NOT}IING MORE TO BIJY.

9@o
I Doweling Jig/Clamp
r 3 Brad Point Bits
I 3 Drill Bushings
r Supply of Dowels
I Tube of Wood Glue

JOI]IT'R GLAMPK]T
(2 clamps per kit)
Now you can straight line

rip a crooked board on
any table saw with

this versatile kit.

*16*-
*SOLD ONLYTHRU OEALERS,

SEND FOR OUR LIST

shop-proven products

One bit countersinks and
drives the screw
For those speedy woodworkers who find today's quick-change drill
accessories too slow, Craftsman offers a single driver bit that both
countersinks a screw hole and drives the fastener that goes in it.
(See photos.) The trick is in the tip, which has cutting flutes on
each of its four "wings."

Although the Craftsman Countersinking Phillips Bit doesn't drill
a pilot hole, I had little trouble with splitting--tven in hard-
woods-unless I was near the end of a board. And, I found the
countersink created by this bit fit the screw better than the dedicat-
ed countersinking bits in my shop. I also compared this technique
with some self-sinking screws, and found that conventional screws
countersunk with the Craftsman bit seated flush or a bit below the
wood surface better than those specialized screws.

I found an unexpected benefit when using the Countersinking
Phillips Bit to drive brass screws. The fluted tip seemed to "bite"
into the screw slots better than an ordinary driver bit, so I shredded
far fewer screw heads.

You'11 find these bits sold in two different configurations in Sears
stores and catalogs. One set (#25820) includes eight double-ended
bits in a plastic case; the other (#25824) comes with six such bits, a
quick-release chuck,
and a screw-starting
sleeve. Both sets
include bits for #1,
#2, and #3 Phillips
screws.

-Tested by Jeff Hall

Continued on page 134

Craftsman Countersinking
Phillips Bits
Performance * * * * *
Price $1 5, #25820; $20, #25824

Craftsman
Visit your local Sears, www,sears.com/craftsman
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Miller' Dowels are currently
offered in multiple sizes and
are intended for use with
a corresponding TLuFit Drill
Bit. Available in Birch,
Cherry, Red Oak and
Black'Walnut.

suPERloR FASTENERS FOR SOUD WOOD fO|NERY
o SIMPLE - fast and easy to use
. sTRoNG - solid, longer-lasdng joints
. EcONoMIcAL - minimal tools required
o YERSATILE - use in any woodworking project
. UNIQUE - the only natural fastener designed

for insertion from the outside
o EXCELLENT RESULTS - an appealing and durable

alternative to metal fasteners

shop-proven products

finqily, I guick-change mount
for du3f ho-ses
Lacking a central dust-collection system in my home shop, I've
simply rolled my dust collector from tool to tool for years. I just
keep a length of flexible hose on each dust-producing tool and slip
the other end of the hose over the collector's inlet. But a hose that
slips on, also sometimes slips off, and that's a nuisance.

Since I installed Fazlok fittines on mv dust-collection hoses and
collector, I've not had
that problem. The male
coupler mounts to the
hose with ordinary hose
clamps, while the
female portion installs
on the collector with a
sheet-metal screw or
two. (A bead of silicone
here helps seal against
air leakage.) Align the
pins on the hose cou-
pler into the slots on the
collector coupler, push
down, twist, and the
hose is locked and
ready for action.

Convenience isn't its
only advantage. Before
Fazlok, I couldn't
always tell when dust
and debris had clogged
the collector inlet until
the backup became sig-
nificant. Because of the
clear acrylic construc-
tion of the couplers, I
can spot a clog at the
inlet with a quick
glance.

The starter kit
includes two male and
two female Fazlok cou-
plers, enough for one
power-tool hookup. For
each additional tool
you want to connect to
the hose, just buy an
individual coupler.

-Tested by Dave Campbell

We test hundreds of tools and accessories, but only those that eam at least firee stars

for performance make he final cut and appear in this section. Our testers this issue

include: high-school industrial arts and woodworking teacher Jeff Hall, and W00Da

magazine staff members Kevin Boyle (senior design editor), Dave Gampbell (products

editor), and Jan Svec (projech editor). All are avid woodworkers.i

Fazlok Ouick-Disconnect Fittings
(part no. S0805)
Performance * * * * *
Price $25, stader kit; $7 additional fittings

Woodworke/s Supply
800/645-9292, www.woodworker.com
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lrvhatts ahead
A sneak peek at projects and other articles in the March issue (on sale January 20)

Traditional
oak chair
This comfortable
and sturdy project

matches the s$le
of the dining table
featured in the
November 2003
issue.

One shelving unit, three smart styles
Build this basic bookshelf to suit your preferences

by simply changing its wood type, top, and base.

Weather station
Three affordable gauges
give you a quick read of
temperature, humidity, and
barometric pressure in this
striking weekend project.

Sliding mitersaw review
See how seven 10" saws (including
one with all-up-front controls) survived
our punishing in-shop tests.

Toning and shading
Use aerosol stains to match new
finishes to old ones, as well as blend
together different color woods.

Secrets of shelf making
No matter what needs or space your
shelving must fulfill, you'll find the tips
necessary to build with confidence.

Stackable CD storage
Here's the perfect project for
teaching woodworking to
youths. The stackable box
system assembles easily, and

can be added to as the GD
collection grows.

Master of moving parts
Go inside the ingenious mind of
Mike Jagielo, a repeat winner in W00tr
magazine woodworking competitions.
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