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Cutofifs

ne thing [ enjoy about wood-

working is being able to use
tools. Hand toals or power tools — it
doesn't really matter. But the thing [
like the most is being able to spend
some fime down in the shop building
something that takes a hard-working
tool and makes it perform even better
than it did before.

I guess that's why I'm so excited
about the feature project in this issue
— it's a shop-built jig for making mer-
tises with a plunge router.

Now [ know making maortises with
a plunge router isn't a new idea.
Woodworkers have been doing it for
years — for good reason. A plunge
router can be used to cut a perfect,
smooth-gided mortise in seconds.
But there's more to making mortises
than getting a quick, clean cut.

Typically, you want the mortise
centered exactly on the thickness of
the workpiece. Then you want to be
able to start and stop the mortise pre-
cisely in the correct locations. And to
top it all off, vou need to be able to

Be included, as a part of the

Woodworking Shop Tuurs

Visit other ShopNotes
subsceribers’ workshops and
see photos of the shop projects
they've built, It's all online at
Woodworking Shop Tours on
the ShopNotes web gite:
www.ShopNotes.com
We want you to be part
of our shop tours! To submit
photos of your favorite
ShopNotes projects or views of
your shop, just follow the instruc-
tions vou'll find on our wehb site.
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repeat this process over and over
again on several workpieces.

This new fig makes it easy to do all
of these things and more. For
starters, it prevents any side-to-side
maoverment of the router. This means
your mortises will be perfectly
straight and parallel with the sides of
the workpiece,

A sliding platform makes it easy to
center the router bit exactly on the
thickness of the workpiece. And a
couple of easy-to-adjust stops are all
it takes to make sure your mortises
will be precisely the right length,
each and every time.

The other thing I like about this jig
is how simple and inexpensive it is to
build. All it takes is a few pieces of
plywood, three small clamps, some
knobs, and a handful of screws.

If you have a plunge router, you'l
be amazed at how quickly and accu-
rately you can make mortises, And if
you've been thinking about buying a
new router, this jig might be the per-
fect reason for taking the “plunge.”

EDITODR'S NOTE
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TIPS & TECHNIOQOUES

Readers’ T1ps

Cutting Multiple P:eaea

B I've made and sold the same
wood items for fifteen wyears. In
order to speed up the production
process, 1 came uop with this
method for creating duplicate parts
without having to re-measure every

— time [ need to make a run of a cer-

tain part. My trick is to usc stop
blocks that automatically set up the
workpiece for the cut I need.

I started by making a simple
crosscul sled for my table saw, It's
nothing more than a piece of ply-
wood with a fence and a runner,
Then [ drilled a row of evenly-spaced
holes in the sled, jum in front of the
fence, as you see in the drawing.

Each stop block is just a block of
wood with a couple of dowel pins
gleed into holes drilled in the block
(see drawing in  margin). The
holess are spaced to match the
hole spacing in the sled.

Router Circle-Cutting Jig

W My router didn’t come with a
circle-culting fig, so [ decided to make
my own out of a few pieces of hard-
ware. | started by making a pivot
block from a small piece of wood. A
short length of Yi"dia. dowel is glued
inlo a hole in the bottom of the block
1o serve as a pivol point.

Ahole drilled through the center of
the block allows it to slip over a length
of 2" dia. threaded rod. A couple of
nuts and washers secure the block to
the threaded rod (see detail). The
end of the rod fits into a hole in the
base of the router and is held in place
with a machine screw,

To use the jig, first mark out the
center of the circle you want to cut
and drill a shallow, 14"dia. hole for
the pivot pin of the jig. Then slide
the block of the jig along the

4

I make a custom-sized stop block
for each part that 1 create. Then |
label the stop Mock so that [ know
what part it is for and which holes
it fits into on the sled.

Whenever [ need to make more of

a certain part, | simply grab the par-
ticular stop block and mount it to the
sled. This way I always know that th
pieces will be the same size.
Shirvley Weismann
Rolling Meadows, [liinois

(e

threaded rod to match the radius of
the circle and lock it in place with
the nuis and washers.

To rout the cirde, drill a starter
hole on the edge first, then lower the

ShopNotes

router bit into the hole and rout the

circle in multiple passes, lowering the
hit 14" between each pass.

Jon T, Keith

Wheeling, [llinois

MNo. 64



TIPS &8 TECHNIQUES

Quick Tips

A Michael Mata, of Plymaouth, MA, A To avoid irpping over power cords, A To make 8 guick rack for small tools or
countarsinks a magnet into the end of his Emery Aranda, of El Cajon, CA, uses eye  rouler bits, Thomas Heyob, of Cornelius,
hammer handle so he doesnt have o bolls and spring-loaded snaps (o route  OR, uses small seclions of "egg crate’
stick his hand info a pocket full of nafls.  the cords overhead, iight diffusers for flourescent light fixfures

Thread-Sizing Gauge .
B Over the years, I've managed to ('(3"”}""(‘ :% & 34k & g Ueramman

accumulate quite an assortment of -
nuts, bolts, and fasteners of all %!'ﬁwg.,;‘ﬁ; o .
sizes. Unfortunately, they all seem i
to wind up in one big glass jar,  MATCHING -
making it almost impossible to find
the size that | need. So 1 finally
decided to sori them oul

To identify all the hardware, [
made this convenient thread gauge.
It's just a block of wood with var-
ious sizes of bolts. The bolts range I also cut a couple of piecesfroma  on the wall. Now when I run across a
in gize from #440 to 14"13. 1 vardstick and screwed them to the lone bolt, machine screw, or nut, [ no
marked the thread size right next sides of the gauge. A small magnet longer have to try and guess the
to each bolt. And in front of each onthe end of the jig holds loose nuts,  length or thread size.
bolt, I drilled a hole that maiches washers, eic. And an eye bolt on the Dana Craig
the diameter of the fastener, end allows me to hang the gauge up Norwood, Mossachusetiz

YARDSTICK LIST
| I:DMM%fN MAGHET e
THREAD BIZES HOLDS SMALL PIECES ——

Your Tape is ngmg

B I've always had a problem with
tape measures falling off my belt
when 1 move around. The clip om the
back of the tape measure just isn't
strong enough. So | came up with a
solution that works much belter.

I replaced the standard clip with a
clip from a cell phone. (You can pur
chase these at office supply stores.)
This clip locks the tape securely in
place on my belt but s6ll allows me o
remove it quickly and easily;

Attilio Lucchese
Courtice, Chitorio

Send in Your Shop Tips
Il vou have a unique shop tip, we'd like
1o consider featuring it in one or more of
oiar print or electronic publications.

We'll pay up to S200 for a tip we pub-
lish. Just write down the tip and mail it
o ShopMotes, Attn.: Readers” Tips, 2200
Gramd Ave,, Des Moines, [A 50312, Or
FAX it to 515-282-6741, or send us an
email at shopnotes@shopnotes.com.
Please include your name, address
and daytime phone number in case we
have any questions.

- e
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Benc‘hmn tools can be a real life-saver in a small
shop that is short on floor space. But once vou
avequire more than a couple of these tools, you'll be facing
a new problem — a shortage of benchtop space.

This wallmoumted shelf is one solution. It allows vou
for gt your drill press off the top of vour bench, without
faking up anv precious floor space in the shop. But this
shelf is more than just a perch for vour drill press, A

i) ShopNotes

drawer underneath the top offers plenty of shwage for
drill bits and a chuck key. And an optional storage rack is
the perfect place to put drill press accessories like
sanding drums and hole siws,

As vou look at the photo above, vou might be wen-

dering about the finish we used. To give this shelf the

protection that a shop envivonment demands, we used a
special kind of paint. For more, see page 12,

No. 64
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OFTONAL STORASE EACK
SITS OM TOP

#8582 2" Fh
WOODSCREW

o

EXPLODED VIEW
OVERALL DIMENSIONS:
23"Wx 24D x 40"H
Hardware
Materials S e R el
L) &8 x 3" Fh Woodecrews
Shelf Storage Rack S5 4B Fnikondacomms
A Sides (2] 16 x 23" - %5 MOF J Sides (2) 4% 255« "L MDF || o (20) #B Finish Washers
B Sub-Top (1) 20 x 234 -2 MDF K Shelves (3) e x Sia - 20 o (4)  Ya"x3"Lag Serews
€ Back (1) 15'/a x 20 - 3 MDF L Shelf Ralls (3) Ha-alia, % 20°4 * (4) Vs Washers
P Top Panel (1) 2 x 23/s - %4 MDF M Hanger Strip (1) extl-21 *(2) Y"T-Nuts
E Top Edging (1) Hyx1Ve-78 (ngh) N Back (1) 21x22-"YaHebd. || o (2) 3, Hex Boits
F mumﬁmﬁﬂukfzj ’fq!’!&'m - tEJ S;#l“hm
G Drawer Sides (2) Hen 3 - 18 Mote: For a complete cutting diagram for o (1) 4" Drawer Pull w/Screws
H Drawer Bottom (1) 15 418 - Uy Hdbd. this project, please turm to page 11, * (1F) 16" Full-Extension
I False Front (1) 3z x 195 - la MDF Drawer Slides w/Screws

No. 64
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Shelf

There are two main components to
this project — the shelf and an
optional storage mack. Since the
storage rack will sit on top of the
shelf, Tdecided tobuild the shelf first,

Asyoucan seein Figure 1, the shelf
starts out as little more than an open
frame. When it's complete, it wall pro-
vide a support baze for the top of the
shelf and also hold a drawer. But for
now, you can start by cutting the
pieces for this base to size from 34"
MDF (medium-density fiberboard).
You'll need a pair of sides (A), a sul-
top (B, and a back (C),

Rabbets — The sub-top and back
are held in place by rabbets cut on
the sides of the base. There’s
nothing unusual aboul how these
rabbets are made — I simply cut
them on the table saw using a dado
blade. But when laying them out on
your workpieces, keep in mind that
you will be making a right-hand side
and a left-hand side.

After cutting the rabbets, you can
lay out the profile on the side pieces,
as shown in Figure 1. Then the pro-
file can be cut and sanded smooth.

As you can see in Figures la and
1h, the base is assembled with glue,

E FIGURE

SAND S
EADUS ON

EDGING

a.

%" ROUNDOYER |

W

3

e 1p" ROUNDOVER

#8 % 114" Fh

e WOODSCREW

#8 % 2° Fh

WOOD-
SCEEW

NOTE: L

CUT 3"-WIDE | |

I8 SIGES FOR BACK 1" :

AMD SLB-TOF ROUNDOVER ulllﬁa!ua 7 o

' B
a. TOPYIEW |EncH

WALL

screws, and finish washers, (For
mOTe on using screws with MDE, see
the article on page 32.)

Mote; I you are painting this
project, vou might want to paint the
pieces before assembling them. And
if you are using a hammered-finish

—He"-DIA HOLE | | C

L

BUE: R ||| E: TOF PANEL
=y e | Bression
1 J|I BL"-THICKE. HARDWOOD
] / i n—{
N | 0 SIDE .
L el AT meﬁﬁm T ] E o,
8 ShopMotes

paint {like I did), you might want to
read the article on page 12 first. .

Top = There's not a whale lot to
making the top of the shelf s just
an MDF fop panel ([} with some
hardwood edging glued around the
fromt and sides (Figure 2).

Before adding the edging, how-
ever, [ set the top panel on my work-
bench and positioned my drill press
on the panel to mark out the location
of the mounting bolts. The drill press
should be centered from side to side.
And the front of the drill press base
should be about an inch away from
the front edge of the top panel.

Umnee you've finished marking out
all the hole locations, you can go
ahead and add the top edging (E).
The edging is mitered and glued in
place around the top panel. Then the
corners are radiused, and the front
and side edges are rounded over.

Asyou can see in Figure 2, the top
is screwed to the base from below.
Oncee this is done, the holes you laid
oul earlier can be drilled through
bath the top panel and the sub-top. T-
mits are mounled to the bottom of
the sub-top for the mounting balts.

Mo, 64



You'll also need to drill a large
hole for the cord near the back of the

. shelf, which iz shown in Figure 2a.

To prevent the edge of this hole from
fraying the cord, [ rounded over the
inside edge of the hole on both the
top and the bottom (Figure 2a).

Al this point, the shelf can be
mounted to the wall studs of vour
shop with 3"long lag screws and
washers (Figures 1 and 1a).

DRAWER

To hold drll bits and other small
items, a drawer is mounted below
the top of the shelf The drawer isn't
complicated. It's constructed with
rabbet joints and screws. [ decided to
use di'"thick hardwood for the
irawer fromt and back (F) and the
drawer sides (7). Later, a false front
made out of MDF will be added.

After cutting the drawer pieces o
size, the ends of the drawer sides can
be rabbeted to hold the drawer front
and back. Then a groove can be cut
along the inside face of cach drawer
piece to hold a hardboard drawer
bottom. Finally, | routed a small
roundover on the top, outer edge of
each drawer side.

After cutting the diaser boftom
{H) to size, the drawer can be assem-
hled. 1 drilled countersunk pilot
holes in the drawer sides, and then
glued and screwed them to the
drawer front and back.

Drawer Slides - The drawer
travels on fullextension, metal

SHOP PROJECT

FIGURE

")

||- -' S H
4 DRAWER FULL / s
WSCEEWS — F*’}'jﬁﬁ ';“;E';"T

HOTE: FRONT, BACK, AND SIDES

aF
DEAWER ARE 25 "-THICK. HARDWOOD, PALSE

DEAWER SIDE
(815w 16

N

DREAWEE FEONT
(3%" 1 187

FROMNT I8 %" MDFE, BOTTOM 12 4" HARDBOARD

( SIDEVIEW [ FRONTVIEW | (i
ToP i . T
/i BUB TOP il | = SUB TOP
I': K N
S T
[ 7 i I|
| |
\a- JI l&b. 18

drawer shides (see photo below).
This allows you to casily reach
ilems al the back of the drawer
And no matter how weighted down
the drawer gets with drill bits, it
will always open smoothly on the
ball-hearing slides.

If vou've never installed this type
of drawer hardware before, don't
worry. [£'s not difficolt. The drawer

slides come apart into two pieces.
One piece is screwed to the side of
the base. The other half is screwed
to the side of the drawer, as you can
see in Figures 3a and 3b. The slides
are positioned flush with the bottom
edge of the drawer.

False Front — After the drawer is
mounted in the base, vou can add
the fialse fromt (1), This is just a piece
of MDF that has been rounded over
oft the front edges. (It also gets
painted with the same hammered-
finish paint that [ used on the base of
the shell) The false front is simply
screwed to the front of the drawer.
Just make sure that it’s centered
side-to-side in the drawer opening.

Drawer Pull - The last step to
complete the drawer is to add a
drawer pull. [ just centered this on
the front of the drawer and screwed
it in place (Figures 3 and 3a).

-1 Drawer, The drawer rides an fulf
extension drawer slides, making it
agsy to reach items at the back.

16" FULL-EXTENSIOM
DRAWER SLIDE w/BCREWS
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Storage Rack

The storage rack is really am
optional part of this project — you
don't have to build it at all. But I
find it to be a handy place (o
organize all those odd-size acces
sorics right next to the drill press.

Like the shelf and drawer, the
storage rack is built out of MDF and
hardwood. | started by making the
two sides (), These are cut to size
from 34™hick MDF. Then dadoes
are cut on the inside face of each side
piece to hold the shelves, as shown
in Figures 4 and 5. And a rabbet is
cut along the back edge for the back.

In addition to the dadoes for the
shelves, you'll need to drill a shallow
hole above each dade, as shown in
the margin drawing at left. These
holes will hold dowels that serve as
tails for the shelves,

After all the joinery is complete,
the upper, front corner of each side
is rounded (radiused), and the outer
edges are rounded over. Shop Note:
The back and inside edges are not
rounded over.

Shelves - There's
not much to making the
shelves, Each shelf (K)
is cut to size from 34"
thick hardwood. Then
the front edges are
rounded aver,

You'll also need o
make three shelf rails
(I.). These rails help to
keep small items from
vibrating off the shelf
when the drill press js
rumning. [ simply cut
these rails to length
from some H&'-diza hard-
wood dowel stock,

Hanger Strip -~ The last plece to
make hefore assembling the rack is
the hanger strip. This is a narrow
piece of wood that runs across the
top of the rack and provides a means
of attaching it to the wall.

The hanger strip (M) is cut from
4"thick hardwood stock. In Figure
6, a rabbet is being cut along one
edge to hold a hardboard back that

FIGURE mul'?b::!m--l HAN !Efszmp
u . g

SHELF
BRiaoke. &
%" THICK HARDWOOD)

NOTE: A

¥a" EOUMDOYER, -~ "
OH FROMT EDGE AND =
10 FROMT CORMERS OHLY ™

ShopNotes

A Guard Rail. Lixe the guard ralf on a highway,
the shelf rails on this storage rack pravent flems
from falling off the edges of the shelves.

will be added to the rack later.
Then in Figure 7, tongues are
being cut on the ends of the hanger
strip to fit in the rabbets that you
cul earlier on the sides of the rack.
The two front edges of the sirip are
rounded over, and then a couple of
holes are drilled in the hanger strip
for the screws that will be used o
mount the storage rack.
a. sno

r." - k*
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Assembly — The rack is assem-
bled with glue and screws, First, [
assembled the sides, shelves, and
rails. ‘The rails are simply glued in
place. But the shelves are ghied and
also screwed in place, using wood-
screws and finish washers (Figure
db). The hanger strip is glued and
screwed to the sides from the back.

Back - The last piece o add to
complete the storage rack is the
back (N}, This is just a piece of 14"
hardboard that is cut to fit in the rab-
heted opening in back of the rack. It
gets screwed in place to the back
edges of the shelves,

Meounting the Rack — The rack
just sits on top of the shelf. But o
keep it from moving around, it is also
fastened to the wall through the
hanger strip, using woodscrews and
finish washers. Onee it is screwed in
place, you cim sel your drill press on
the shell and fasten it down with a
couple of hexhead bolts  and
washers. Fish the cord through the
large hole in the top of the shelf and
plugitin. Now you are all set for vour
next drilling task. 8

Cutting Diagram

Tongues cut on the
ends of the hanger
strip fit info the

rabbets in the sides

of the storage rack

No. 64
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Painting a

ol're prn!l;ahL-,'
alveady familiar with ham-
mered-finish paints. For years, they
have been used on everything from
toolboxes to appliances, They give
the surface of an object the look of
metal that has been lightly ham-
mered all over (see inset photo).
Typically, hammered-finish paints
are used on objects made out of
metal. But we wanted to achieve that
game “hammered” look on the MDF
used to build the drill press shelf on

E

page 6. This meant that
wi had to take a few extra steps
in preparing the project for paint, as
yvou'll see shorthe
Hammered-finish paints come in
several colors. And you'll find these
in both spray cans and quart cans at
hardware stores and home centers.
(Locally, I paid about 36 for a spray
can and 58 for a quart of paint.)
Hammered-finish paints provide a
tough, durable surface — perfect for
a shop emvironment. And unlike

some specialty finish paints, they are
pretty easy to apply. That's because
the hammered look is “buili-in”
Within seconds of applving the paint,
you'll start to see the “hammered”
appearance taking affect.

Preparation — The key to any
successiul paint job is in the inibal
preparation of the surface. Although
MIF takes paint quite well because it
is so smoaoth, it pays o lake a few
minutes to sand all the edges to
remove  any =aw  blade marks.
sanding also removes any “fuzz" or
fibers that may be present on the
edpes of the MDF,

Masking Off - The other thing
you'll want to do = mask off the
areas that you dont want painted.
This includes any gluing surfaces,
like rabbets, grooves, and dadoes. [
prefer to use a low-tack masking tape

Sand Edges. Make sure the edges ofthe  Masking. To avoid gefting paint on glue

WOF are smooth by sanding them with  surfaces, mask off all the dadoes, so that the tape is easy to remove

220-grit sandpaper and a sanding bieck.  grooves, and rabbels with masking laps.  alter the painting is finished.
12 ShopNotes No. 64



FINISHING ROOM

Spray
For the most consistent-looking
hammered finish, spray paint is the
way e go. It's easy to use and mini-
mizes clean up. Before applving the
paint, howeser, 1 primed all the sur-
faces. The primer helps to seal the
surface of the MDF so it docsn't
ahsorb all the paint. This is espe-
cally important on the edges, which
are more porous than the faces,

As wou can see in Steps 1 and 2, 1
primed the edges first and then the
faces, Because the edges tend to
soak up a lot of primer, 1 applied
three coats to these areas, sanding
lightly with 400-grit sandpaper
between each coat.

Paint — Once the primer is dry,
you can apply the paint. Here again, [
started with the edges and then
painted the faces (Steps 3 and 4),

In order for the hammered effect
lo work, vou have fo pul on a fairdy
“wet” coat of paint. This iz the only
trick to using this paint, You have to
spray on a healthy coat, but you don't
want to spray it on so thick that it
runs. It's a good idea to practice on a
piece of scrap first

Second Coat - Once the first
coat is dry (10 to 15 minutes), you
can spray on a second coat. One

Roller

P T R 3

Siep 1. Lising a gray primer, spray
the edges of the MDF first. Apoly af
least three coats to seal the edges.

Siep 3. Once the primer is dry, you
can spray on the hammerad finish
paint, starting with the edges.

thing to be aware of when using
hammered-finish paint is that you
have a limited “window™ of opporhs-
nity to recoat. According to the

Hammered-finish paints can also be
rolled on with a paint roller. This
method is a little more economical,
particularly if you have a large sur
face to cover. The steps involved are
the same as in spraying the paint.

T begin with, [ primed all the sur-
faces, rolling on additional coats of
primer on the edges.

Next, the paint can be applied. To
gpread the paint out smoothly, T like
to use either a foam roller or a roller
with a short nap. Make sure vou load
the roller up before you start rolling
on the paint. Just like with the spray
paint, you want to put down a sub-
stantial coal. And again, start with
the edges and then move on to the
faces of the workpiece (Steps 1 and

No. 64

Step 1. After priming the workpiece,
roll the paint onto the edges first,
using a short-nap rolfer.

2), Once the first coat is dry, you can
apply a second coat,

Safety Note: As with any paint con-
taining potentially harmful vapors,
you should always wear a respirator

ShopNotes

Step 2 Because the faces don't
absort the primer as much as the
edges, a single coal fs fing here.

Stap 4. In order for the “hammered”
firish to work, you have fo apply a
generous coat of paint.

directions on the spray can, if you
don’t apply the second coal within
an hour of the first, you should wait
10 days before recoating.

Step 2. Afler covering the edges,
rofl the paint on the faces, making
sura fo lay down a good, “wet” coat.

when working with hammered-finish
paints, And make sure you have
Plenty of ventilation, regardless of
whether you are spraving or rolling
o the paml.

13



Plunge Router

Transform your router into a precision
tool for creating fast, accurate mortises.

L tloesn't cost much or talke very
Jong' to build. But this unas-
- suming jig will ransform an ordi-

nary plunge router into a mortising
machine that is -:.‘]]]ahh* of turmng
oiit perfectiifting mortises m a
miatter of seconds.

Thie way it works iz simple. The
workpiece is clamped to the front of
the jig, directly below an opening in
the top of the jig. The router sits on
tiopy of the jig and shides side-to-side in
a shallow recess. A pair of adjustable
stps corral the router and control
the length of the mortise. All yon
have to do 15 plunge the bit into the
workpiece and slide the router over
until it hits the stop. It that simple.

Versatile - Not only does this jig
work greal, it's also versatile. Yon
can use it to make all kinds of mor-
tises — open mortises, mitered mor-
tises, even offset mortises, For more .
information on setting up and using
the jig, refer to page 210,

14 ShopNaotes No. 64
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FEATURE PROJEGT

Base

Despite its versatility, this mor-
tising jig isn't really all that compli-
cated to build. It's  built almost
entirely out of 34" plywood.

At the heart of the jig is a box-like
base that gets clamped down to the
top of your workbench, A plate is
attached 1o the top of the base, This
plate has a wide, shallow recess to
hold your router: It can be adjusted
forward and back to accommodate
workpieces of varying thicknesses
or to create an offset mortise,

Also attached to the plate are a
pair of adjustable stops that allow
you fo automatically control the
length of each mortise. Take a look
at Figure 1 o get a better idea of
what I'm talking about.

Base - To build the hase of the
Jig, I started by cutting a holtorn (A,
atop (B), and two sides (C) from 34"
phrwood. The dimensions for these
parts are shown in Figure 2.

To avoid scraping your knuckles
on any sharp corners, the front cor-
ners of the base are mitered. You can
gee this in Figure 2 below. And
Figure 2a shows the short, rounded
noteh that is cut at the front of each
side piece. (These nolches allow you
to clamp & stop block to the front of
the jig for muliiple pieces, see p. 2(1)

The base top is just a square piece
of plywood. But it has a shallow
groove routed down the center, just

FIGURE TOP
EI_ (12"« 12"
A o ~®B

nﬂ\l’!ﬂ.\ﬂlw

STAR KNOB
wily® x Tan STUD

B
ROUTER PLATE
GUIDE STRIP |

SIDE

as you see in Figures 3 and 3a. This
groove will be used to guide the
router plate that is added later. Once
the groove is routed, a hole is drilled
right in the center and a T-nut is
installed in the side opposite the
groove, see Flgures 2 and 2h.
Assembly - The base of the jig
is simply screwed and glued
together. To do this, 1 clamped all
the pieces together first, without
any glue. Then 1 drilled counter-
sunk pilot holes for all the screws,

#8 % 14" Fh
WOODSCEEW

Once this was done, T disassembled
the base, applied the gle, and
installed the screws,

Router Plate - Making the
router plate (D) involves a few
more steps than the base. The
plate starfs out as a rectangular
piece of plywood, as shown in
Figure 4. Then a 1%"wide by
TYi™ong slot is cut near the front
edge of the plate for the router bit.
This opening is centered from side
to side on the router plate, T made
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this opening by drilling a couple
of holes with a Forstner bit and
then cutting oult the waste in
between with a jig saw. Figure 4a
shows the location of this opening.

The next step is to create a
shallow recess on the top of the plate
to hold your router. This recess
guides the base of the router in a
straight line, giving you nice,
straight mortises.

In order for the router to shide
freely, the recess needs to be
smooth and flat. So | decided to
make the recess on the router
table, routing it in several passes
with a 14"dia straight bit.

As you can see in Figure 4b, the
trick here is to size the recess to just
fit your router base. And make sure
the recess is centered over the
router bit opening.

Guide Strip = Once the recess
for the router is finished, vou can
rout a groove ont the opposite face of
the router plate for a guide strip
(Figure 5). This groove is identical to
the one vou made on the base top
carlier (Figure 3), and it runs right
down the center of the router plate.

The guricle astrip (E) is just a piece
of 14" hardboard. It's glued into the
groove, flush with the baek edge of
the router plate. Note: The guide
sirip will stop short of the opening in
the plate for the router bit.

After gluing the guide strip in
place, you'll need to cut a slot in the
router plate to allow it to be adjusted
back and forth. [ did this by drilling a
hole at the end of the slot and then

n FIGURE

culting out the waste an a band saw,
as shown in Figure 6. But you could
also rout the slol on a rouler table.
Siops —The last piecesto be added
to the base are a pair of stops.
Adjusting the stops in or out willallow
you to set the length of the mortise.
These stops (F) are made from 14"
hardboard and are sized to fit in the

recess you ent for the router base, as
you see in Figure 7. A slot 15 cut in
each stop toallow itto be adjusted.

Each stop is held in place with a
knob with a threaded stud. The knob
threads into a T-nut that is mounted
in the bottom of the router plate, just
as you see in Figure 7, In order to
keep the T-nut flush with the surface
of the router plate, vou'll need to drill
a shallow counterbore before
drilling the hole for the T-nut. You
can see what I'm talking about by
taking a look at Figure 7a,

The router plate simply sits on top
uf the base with the guide strip in the
groove on the base top. Then
another knob with a threaded stud is
used (o hold the router plate in posi-
tion, as shown in Figure la.

At this point, the base of the jig is
complete. All that is left now is to
make the front section of the jig that
holds the workpiece.

17
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#8 x 114" Fh
WOODSCREW

SLIDIMG PLATE MOVES UP AND
WM FOR DIFFEREMT
WORKFIECE WIDTHS

Elr T .- - il
| | routerpAtE

Now that the base s complete, you
can slart making the front section of
the jig that holds the workpiece, As
you can see in Figure 8, this section
is made up of iwo plywood plates. A
fixed plate is screwed directly to the
front of the jig base, And a sliding
plate travels up and down (or side to
side) in grooves in the fixed plate,
The sliding plate allows you to
accommodate  different  sizes of
workpieces. To cut a mortise on the
end of a mitered workpiece, the

sliding plate can be turned around
(so the pointed end is up). Or you
can rotate the sliding plate 90° in
order to cut a mortise on the end of a
workpiece. Toggle clamps attached
to the sliding plate are used to hold
the workpiece in place while the
mortise is being routed (see p, 21).

Fixed Plate - [ made the [xed
plate first. As shown in Figure 9, the

the piece. These grooves will be
used to help guide the sliding plate
that is added later.

Like the grooves in the base, I
made these grooves on the router
table (Figure 10). The first one is
centered on the length of the work-
picce. Then a second groove is cen-
tered on the width of the piece. To
center these grooves, | routed them

fixed plate (G is just a square piece  in multiple passes, fipping the work-
of plywood with a couple of shallow  piece between each pass. Figure 10a
grooves that cross in the center of  shows a detail of the grooves.
a. g/ 3
FHLT
%‘\_
A,
HOLE
i SIDE
VIEW
o £x =]
ShopNotes No. 64
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The sliding plate will be held in
place with a couple of knobs that
thread into T-nuts in the fixed plate.
But in order to provide a range of
adjustments for different sizes of
workpieces, 1 installed four pairs of
T-nuts in the fxed plate. You can
see the locations for these in
Figure 9. After drilling a hole for
each T-nut, simply hammer the T-
nuts in place from the back of the
fixed plate. (The back of the plate is
the side without the prooves.)

At this point, the fixed plate can be
attached to the base of the jig. It is
simply screwed in place with eight
wioodscrews, as you see in Figure 8.

Sliding Plate - Like the face
plate, the sliding plate (H) also
starts out as a square piece of ply-
wood (Tigure 11). But the sliding
plate is a little more invalved.

To start with, a pair of slots are
cul on each end of the plate to
allow it to slide up and down (see
the photo in the margin). The loca-
tion of these slots is shown in
Figure 11. The important thing to
keep in mind is that the spacing
between each pair of slots is the
same as the spacing between the two
rows of T-nuts in the fixed plate.

To cut the slots, [ drilled a hole at
the end of each slot. The I cut away
the waste with a band saw,

After cutting the slots, a shallow
groove is routed down the center of
the sliding plate. This groove is
identical to the ones you routed on
the fixed plate. It will hold a guide
strip that will also fit into the
grooves in the fived plate.

13

SLIDING
FLATE
R PLYWOOD)

To hold mitered worlipieces, two
of the corners of the shiding plate are
mitered at a 45° angle. This is done
om a table saw, using the miter gauge
and an auxiliary fence, as you see in
Figure 12. Clamping a stop block to
the auxiliary fence allows you to
aimply flip the workpiece over (o
miter the opposite corner.

Guide Strip - The guide strip (T)
is nothing more than a piece of 14"
hardboard. It's cut to size and glued
into the recess on the shiding plate,
Then after the ghie is dry, you can

GUIDE STEIF
1" 127 - 1
ARDEOARD)

GLUE GUIDE STRIF INTO '

K‘-——mmnmu FEUSH T e o]
WITH MITERED EDGES OF L .
SLIDING FLATE, SEE DETAIL 'a* a. '

No. 64
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sand or trim the end of the strip flush
with the mitered edges of the plate,
as shown in Figure 13a.

Toggle Clamps — The last step to
complete the sliding plate is to add
the toggle clamps, see photo in
margin. These clamps are used to
hold a workpiece down (o the top of a
workbench or other flat surface.
(For more on toggle clamps, see
Sources on page 35.)

There are three toggle clamps
used on this jig. These are simply
screwed to the sliding plate. If you
take a look at Figure 8, you can
see where the clamps are posi
tioned on the plate.

After the toggle clamps are
installed, the sliding plate can be
added to the fixed plate. It is held in
place with a pair of star knobs with
threaded studs and a couple of
washers, as you can see in Figure &

Once the clamp plate is in place,
the jig is readv to be put to work, All
vou need to do is clamp it down to
your workbench. For more informa-
tion on using the jig, see page 20,

19

A Adjustable. Siois
in the sliding plate
aflow you lo adjust
the jig for diffarsnt
size workpieces,
And a toggis clamp
holds the workpisce
securely in place
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Using the Jig

Once you try this jig, [ think youTl be
amazed not only with the results, but
at how easy it is to set up and use.
There are just a few simple steps,

Layout — The first step is to lay
out the mortise on vour workpiece,
If you are making identical mortises
ont identical workpieces, you only
need to lay out one mortise — once
the stops on the jig are adjusted for
the first mortise, the rest will fall into
place automatically.

Jig Setup — With the jig clamped
to vour bench, loosen the two knobs

Centering the Router Bit

1 T se if the router bit is centered on the thick-
ness of the stock, make a mortize in a test plece
of the same thickness as your workpleces.

\

TOP VIEW

e

i SECOND CUT—"
1 i i

Now turn the lest plece around and rout a

second mortise. The two should fine up. If they

dan't, adjust the router plate and try again.

20

on the front face of
the jig and bring the
sliding plate up to trap
theworkpiece against
the router plate, as
vou see i Step L
Tighten the knobs
and clamp the work-
piece to the jig with
the toggle clamp.

Now loosen the
knob at the back of
the jig and adjust the
router plate so the
opening is centered
over the mortise (see Step 2 and the
box shown at left).

In Step 3, the slops are being
adjusted to control the length of the
mortise, To do this, place the router
in the recess of the jig so the bit is
directly over one end of the mortise,
Then slide the stop up against the
router base and tighten the knob.
Now repeat this procedure for the
stop at the other end of the mortise,

Routing - At this point, you're
ready to start mortising, The mortise
is made in a series of passes,
removing about 14" of material at a
time. Startwith the router against the

A Lightning-Fast Mortises. To rout 8 martise, ail
v have fo oo is plunge the bit into the workpiece
and move the router aver until it hits the stop.

plunge it into the workplece aboul
LAY, Mowe the router to the right
until it contacts the opposite stop.
Mow increase the depth of cut and
repeal the process until you reach
the full depth of the mortise.

Stop Block - Before removing
the workpiece from the jig, vou may
want to clamp a stop block to the
front of the jig (see Step 4. If you're
making multiple mortises on th
ends of identical workpieces, this
will allow you to slide the next work-
piece right into place.

When vou're finished routing all
the mortises, you might want (o

lefthand stop, turn the router on and — come back with a chisel and square
SAHNDWCH WOREPIECE
BETWEEN SLIDIMNG MOTE: CENTEE

e

A

Sandwich  the  workpiece
between the sliding plate and
the router plate of tha jig. Then

ShopNotes

tighten down the knobs on the
sliding plate and use the toggle
clamp o secure the workpiece.

No., 64




FEATURE PROJECT

up the ends of each mortise to match
your tenons. Or the shoulders of the
tenons can be rounded over later
with a rasp or file.

One last supgestion. Although
vou can use an ordinary straight bit
for routing mortises, 1 find that | get
better results using a spiral upent bit
{see photo in margin). With a
straight bit, the wood chips tend to
pile up inside the mortise, making
the bit (and the router) work harder.

A Spiral Upcut Bit.
For routing
morlises, 8 spirs
upcut bit 's a good
choice because i

A spiral upcut bit pulls the chips up
and out of the mortise as it cuts,
leaving you with a cleaner morfise,

move the rouler plate forward
or back until the opening in the

With the workplece in place,

plale (s centered over the martise

pulls the chips out

laid out on the workpiece. Then ©f the mortise,
tighten down the knob. gring you a
cleaner cut

7 ! ” ROUT MORTISE i
e =, l MULTIFLE PASSES |
L
- 0[]
Jiz o ﬂp
sTOF SPIRAL UFELT BIT
_:'I
FIRST: || l“-n.\_ / /
ADJUST ey S
e xS /
o
STy SECOND:
EOUT MOETISE
ﬂ LEFT TOr REGHT |

STOF BLOCK
POSITIONS
WOREFIECE

3 Adjust the stops In or ouf o
aslabiish the length of the mor-
tise. Then plunge the Bit into the

Other Features

workpiece and rout the mortise in
mulliple DasSas, rermoving nomoneg
than %' of materialat a fime,

4 A slop
Jig makes the setup for dupl-
cale workpleces aufomatic.

block clamped to the

One of the features of this jig is that it can
be used to make mortises on the end of &
workpiece as well as on the edge. All you
have to do is remove the two knobs
holding the sliding plate in place and rotate
it 90°, as shown in the first photo at right.

Routing a mortise in the end of a work-
piece allows you to create a “loose™ tenon
joint. In this type of joint, the mating pieces
both end up with a mortise. Then a small
block of wood (the “renon”} is cut to At in
the mortises and is glued inio place.

You can also make a mortise on the end
of a mitered workpiece, which is great for
sirengthening mitered frames. All you
have to do is turn the shiding plate around
so the pointed end is up. Then set your
workpiece against one of the two mitered
edges of the plate and clamp it in place, see
the second photo at right. -5

No. 64

& Vertical Workplaces. o rout a mortise
o the end of a workpisece, simply rotate
the siiding plate 90° to the base,

shopNotes

& Mitered Workpfeces. For mortising
miteved workpieces, the sliding plafe can
be turned upside dowr,

21



When it comes to storing hard-
ware, it's hard to beat the
praclicality of plastic bins. But the
problem then becomes, how do you

organize the organizers? This
project solves that dilemma.

Drawers & Storage Bins - As
you can see in the photo above, the
cabinet is loaded with storage
space. Four upper drawers accept a
total of 64 small plastic storage bins.
And the two bottom drawers hold a
total of 12 larger bins.

22

Store all your e
ware {and a litliey
more) in this clasSEas

old-fashioned ard
ware stordage cabinel

[ sized the drawers (and therefore
the cabinet) to fit the Akmo-Mils
storage bins [ used (refer to Sources
on page 33). Whether you use these
bins or another type, it's best to have
them on hand before you start o
size the drawers and cabinet to fit.

Dirawer Slides — Plastic storage
hins aren't the only modern conven-
ences in this cabimet. The drawers
ride on fullextension slides that
allow you to access the entire con-
tents of each bin easily,

ShopNotes

These modern conveniendes are
“wrapped” in a cabinet with an old-
fashioned look that showeases the
solid woodworking that goes into
building it — stub tenon and groove
joinery for the frame and pane] sides,
and lap joints for the face frame,

Option - And if you're looking for
a hittle more woodworldng, you can
build shopmade dividers for organ-
izing the contents of each drawer
(instead of using the storage bins).
Details for this begin on page 29,

No. 64
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. EXPLODED VIEW
OVERALL DIMENSIONS:
22%"W x 24%"D x 421"H

TEMON AMD CROOVE
FRAMES WiTkiA Materials
Cabinet Drawers
A Side Stlies (4) *a x Bz - 417 L Small Fronts/Backs (8) zx 3z - 174
Hardware B Side Raila (4) Hax I -17 M Small Sides (&) Yax Bfa - 23
C Side Panels (2) 17 5 34 - Uy Ply, N Large Fronts/Backs (4] Yex 8V - 170,
o (24) #8 x 1" Fh Woodscraws D Narrow Front Rails {8) 2/e x 1z - 209, O Largs Sldes (4) Yox Bl - 23
* (4] #8 xF/s" Fh Woodscrews E Wids Fromt Rail (1) Fax e - 204 F Boitoms (&) 177 % 2242 - o Ply.
* (12) #8 xI)2" Fh Woodscrews F Front Stiles (2) By x 1Bl - 1y & Bmall False Fris, (4) By x 4% - 19,
(4] Bhg"15 T-Nuts G Vertical Supporte (4)  1x 3 - 38 R Large False Fris. (2] By x Bz =19,
* (4) Sha™18 x 1" Leveler Glides H Top Bupports (2) Sl x By - 20% & Small Side-to-Side Dvdrs, [20) Yax 5 - 1674
s (10) #6 x 1" Fh Woodscrews | Bottom (1) 20°4 25 -T: Ply. T Small Fre.-to-Back Dvdrs, (20) Yax 3 - 22
* (6 Fr) 22" Drawer Slides wiscrews J Tep (i) Tx 24 - 225 U Lrg, Side-to-Sida Dvdrs. (10) Yax5-16%%
. * (6] 4" Drawer Fulis wiscrews K- Back (1) 2080 x 40Py -V Ply. ¥V Lrg Fri-to-Back Dvdre, (10) ax5-22
* (12) Knobs wiacrews (Optional) Note: For this need 1 sheet of V4" plywood, 1 sheet of 'fz" plywood, 20 sq. ft.
* (8) Label Holders wiscrews N'&Wﬁﬁm of #y"-thick hardwood, 14 ba. ft. of "-thick h-m.ur.:?-.}
(Optional) 580 sq. ft. of i"-thick stock or hardboard (for the optional dividers).
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A Toform the “fesl
ar the end of the side
slites, slids tham
fogether and use a
SCrap plece across
the ends for support.

A Forthe “feat"on
fhe wide rail, a scrap
placa again provides

support for the drill

Bit during the cut.
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Sides & Front

Forming the shell of the cabinet
beging with making a pair of frame
and panel sides that join to a fce
frame, a3 you can see in Figure 1.
These pieces provide the
support for adding the top,
bottom, and back thal are
built later.

Stiles & Rails - [ started
on the sides by culting the
3 thick hardwood side
stiles (A) and rails (B) to
final size (Figure 1). Then to
ensure that the cabinet
would rest firmly on an
uneven floor once it was
assembled, [ created a “foot” at each
corner at the bottom of the cabinet.

To do this, I clamped the two stiles
together and then used a 114 dia.
Forstner bit to create circular
cutouls on the inside corner of each
stile (see upper margin
photo and Figure 1a),

Stub Tenons &
Grooves — After shaping
the foot of each stile, you're
ready to cul the stub tenon
and groove joinery that
holds the stiles and rails
together. As you can see in
Figure 2, the groove for this
joint needs to be sized to
accept the 14" plywood side
panel (C). So you'll want to be sure
o cut the groove finst,

There are two things to keep in
mind here as you cut the groove.

First, the groove needs to match the
actual thickness of the 14" plywood.
(If's usually a litthe undersized.) And
gecond, you'll want to make sure the
groove is centered on the edge of the
rails and stiles. This makes it easier
to cut the tenons to fit.

Centering the groove isn't as diffi-

GROOVES TO

FIT SIDE PANEL

SECOND: cut
TENONS TO

FIT GEOOVE

b.)

al |
THICK-
OF g
W G Ay
-— )
I -

L

cult a5 vou might think. Instead of
using a dado blade set to match the
thickness of the plywood, I simply
use my regular saw blade. Then to
create a centered groove, T start by
ronghly centering the blade on the
workpiece and making a single pass,
as Mustrated in Figure 2a,

24
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To complete the groove, just flip
the workpiece end for end and make
a second pass (Figure 2b). A quick
trial fit of the panel will let you know
if the groove is wide enough. If it's
not, just midge the fence a bit closer
to the blade and make two more
passes. Once you have a good fit,
you can cut the remaining grooves,

Stub Tenon - With the grooves
complete, vou can cut the tenons on
the ends of the rails to match (Figure
2¢c). Once again, this is just a matter
of sneaking up on the fit.

Agsembly — Now that the tenons
are complete, you can glue the stiles,
rails, and panels together to form the
sides. Just be sure to align the lower
edge of the bottom rail with the top
of the circular cufout in each stile
(Figure: 1a). For tips on assem-
bling a frame and panel,
refer to page 30,

Front Frame - At this
point, vou can let the sides dry and
concentrate on the front frame of the
cabinet. Like the sides, the face
frame is made up of stiles and rails,
as shown in Figure 1. But thev're
held together by lap joints that
create openings for the drawers.

Rails - 1 started by cufting the
rails (D, E) to final size from ¥/
thick hardwood. Once that's com-
plete, you can cut rabbets on the
ends of each rail 1o form half of the
lap joint (Figure 3). What's important
here is that the shoulder-to-shoulder
distance be identical (18%4") on each
rail so the size of the drawer open-
inges s consistent (Figure 1)

A this point you can set the
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narrow rails aside and complete a
little shaping work on the wide rail
(E) at the botiom of the cabinet,
Foot - Like the sides of the
cabinet, the front frame has a
“foot” on cach side. But this time,
the foot is cut in the bottom rail.
To form the circular part of the
cutout, I used a technique similar
to the one [ used for the sides. You
can see this in the lower margin
photo on the opposite page.
Shape Wide Rail — Completing
the foot is just a matter of using a
band saw to remove most of the

waste (Figure 4a} and then cleaning
up the edge with a straight bit on the
router table (Figures 4 and 4b).

Stiles — With all the rails com-
plete, you're ready to work on the
stiles (F). 1 found it easiest to start
out with an extra-wide (4") work-
piece (Figure 5). Cutting the lap
joints in a single piece ensures
they'll be aligned perfectly across
each stile. [ used the rails to verify
the width and depth of each lap
joint as I cut them to size (Figures
5, 5a and 5b). Then [ cut the stiles
to final width (13/4"),

Assembly — Now that the lap
joints are complete, you're ready to
assemble the front frame (Figure 6).
(For a few tips and technigues on
assembling the frame with just a few
clamps, refer to page 30.)

As you assemble the frame,
vou'll notice that the rails don't
extend all the way to the edges of
the stiles. Don't worry. After the
frame is assembled (and the glue is
dry), you'll be cotting rabbets that
are even with the ends of the rails
to accept the sides.
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Top, Bottom & Back

Now that the sides and front frame
are complete, vou're ready Lo start
assembling the cabinet, as shown in
the Overview in Figure 7.

Attach Sides - However, before
you can attach the sides, vou'll need
to cut & rabbet along the back edge
of the front frame (Flgure 8).

There's nothing tricky about cut-
ting the rabbet. | used a dado blade
and “buried” it in an auxiliary fence
attached to the face of my fp fence
(Figure 8a). Then it's jusl a matter of
snegking up on the width of the
rabbet so the sides are flush with the
outside of the frame.

Assemble Sides & Frame -
With the rabbet cut in the front
frame, youre ready to attach the
zides. To make this easy to do with a
limited number of clamps, refer to
the article on page 20.

Rout Roundover — Once the
sides are attached, carefully rest the
assembly on its "back” and rout a
14" poundover along the front edge,
as shown in Figure 9, Besides soft-
ening the corner, this also makes the
joint line along the side less visible,

Vertical Supports - Because
the cabinet will be very heavy with
all the drawers loaded with hard-
ware, it needs to be solid. To ensure
this, 1 added some “backbone” by
installing a set of four vertical sup-
ports, like the ones you see illus-
trated in Figure 10.

These supports will be used later
to attach the slides for the drawers.
But they also provide a convenient

ﬂ DWVERVIEW

way o attach the top, botlom, and
back of the cabinet as well.

To ensure the drawer slides line
up flush with the inside edge of the
drawer openings, the vertical suf-
ports (G} are made from 1"thick
stock, And they're cul to length to
provide clearance for attaching the
top supports and bottom of the

ShopMNates
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cabinet (Figures 10, 104, and 11).

Gluing the front vertical sup-
ports in place is just a matter of
butting them into the corners, as
you can see in Figure 10b. And the
vertical supports al the back of the
cabinet are set inm to create a
“rabbel” for the back of the cabinet,
as shown in Figure 10b.
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While I was at it, I added a pair of
top supports (H) made from 3/
thick hardwood (Figure 10). Before
screwing them in place (Figure 10a),
I drilled a pair of holes in each sup-
port for attaching the top.

Bottom — With the top supports
in place, you can turn your attention

to the bottom of the cabinet. Besides
enclosing the base of the cabinet, the
bottom provides a mounting point
for a set of levelers,

After cutting the bottom (D to
size from /" plywood, T drilled two
sets of holes, as you can see in
Figures 7, 11, and 1la. One set of
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holes is used to attach the bottom to
the supports installed earlier,

The other set of holes is part of a
shop-made leveling svstem. Since [
wasn'l able to find a set of low-profile
levelers that were inexpensive aid
adjustable, | decided to make my
own using a sel of T-nuts and glides.

That took care of the inexpensive
and low profile criteria. To make
them easily adjustable from inside
the cabinet, T cut a slot in the top of
each glide {(see margin). Once that's
complete, drill the holes for the T-
nuts, tap them in place and then
thread in the levelers.

Top - There are only a conple
things left to complete the cabinet —
adding the top and back. I concen-
trated on the top first since it's easier
to install without the back attached
tor the cabinet,

The top (f) isjusta 1"-thick panel [
glued up from several narrower
boards (Figure 12). After the glue
dries, you can trim the top to final
size. Then rout a small roundover
(14" on all the top and bottom
edpes except the back, as in Figure
12a. Finally, screw the top in place so
it's centered side to side and flush at
the back (Figure 12a).

Back = All that's left to do is add
the back. The back (K is a piece of
14" plywood that's sized in width to
fit between the sides of the cabinet.
And it's cut to length so it's flush with
the lower edge of the bottom. Once
the back is cut to size, you can screw

it in place (Figures 12 and 12a),
27
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Small Drawer
{Holds 16 Small Bins)

Large Drawer
{Holds & Large Bins)

With the basic cab-
inet complete, you can move
on to building the drawers that
hold the bins used o organize the
hardware (see photo and Figure 1.3).

Az [ mentioned before, 1 sized the
drawers to accept plastic storage bins
(refer to page 35 for Sources). But if
vou'd rather make your own organ-
izing system, check out the shop-
made dividers on the opposile page.

Drawers - The drawers are built
from Y5hick stock. After planing
vour stock down to size, you can cut
the drawer fronts/backs (L, N) and
sides (M, O 1o the dimensions shown
in Figure 13 and the margin.

What's important here is to end up
with a 1" space on each side of the
drawer for installing the fullextension
metal drawer slides (Figure 13c). Full-
extension slides make it easy 1o reach
the entire contents of the drawer,

Tongue & Dado Joinery - ‘The
joinery for the drawers is quite simple. A
single kerf cut in the ends of each side
accept tongues cut on the ends of the
fronts and backs (Figures 13 and 133).

Before assembling the drawer,
you'll need to cut a V" wide groove
along the bottom edge of all the
drawer pieces to hold the bottom
(Figure 13h). And since it will be dif
ficult to do once the drawer is
assembled, it's best to drill a set of
countersunk screw holes in the
front for attaching the false fronts,
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Drawers

NﬂTE; FALSE FROMTS ARE 3"-THICK HA
n-m:x HARDWOOD, BOTTOMS ARE %" FLYWOOD

El r_L E;“I'ﬂENﬁm
| PRAWER SLIDE

EDWOO0D;
WEE FRONTS, BACKS, AND SIDES ARE 1&°-

@
FALSE FRONT
(184" LOMNE)
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Mow you can cut the drswer botfomn
{P) 1o size from '/ phywood. (/4" phy-
wood meakes a heavy-huty bottom for sup-
porting a drawer full of hardware) After
cutting a '/4" tongue around the edges of
the battom fo fit the groove (Figure 123h),
vint can gloe up each drawer,

Install Drawers — At this point
vou're ready to add the slides and
install the drawers in the cabinet. Just
keep in mind that the goal is to posi-
tion each drawer 44" above each rail
(Figure 13c). This provides the clear-
ance above the drawer for the bins
and hardware,

False Fromts - Al @
that's left at this pointiste [
make the false fronfs (6,
R) shown in Figure 13
and the margin. A rabbet
is cul aroumnd the edges of
the false fronts to create a
lip that overlaps the
drawer opening (Figure
18e and margin). Then a

ShopNotes

halfbwilinose is routed around the out
side to ense the edges (Figure 15d),

Finish - After screwing the
false fronts in place, [ stained the
cabinet with a mix of three table-
spoons of Van Dyke brown arbist’s
colors and a guart of linseed oil.
Then | topped it off with a few coats
of a wipe-on varnish.

Finally, 1 added a pull o each
drawer (Figure 13). But you might
also want to consider the brass hard-
ware shown below, €4

Hardware Option.



Shop-Built

Turn the jumbled
contents of any
drawer into a
model of organiza-
tion with these
shop-built drawer
dividers.

Drawer Dividers

You don'’t need to build an entire cab-
inet to get organized. Shop-built
deawer dividers are a great way to
organize the contents of any drawer.

Divider System - The dividers
consist of an interlocking svstem
(Figure 1) that can be made from
Ihick stock or 4" hardboard.
Regardless of the material, what's
important is that all the dividers
must be the same Shickness to ensure
they lock together securely,

Size Dividers — To start, cut the
dividers to width (height) fo maich
the distance from the drawer bottom
to the top edge of the drawer sides
(Figure 1). Then for each drawer, cut

nﬂUEﬂ:‘!‘IEW

five sfdeto-side (S, U and fronf-to-back
(T, V) dividers to length to match the
inside dimensions of the drawers.

Auxiliary Fences - Before cut-
ting the joints, [ added an auwiliary
fence to my miter gauge. Besides
providing solid support for the
dividers, it prevents chipout on the
back side as you make the cul. A
second auxiliary fence prevents the
blade from “shaving” the rip fence.

Then to ensure the joints were cut
identically, I stacked all the same
length pieces for each drawer
together. After clamping them to the
auxiliary fence, you can make the
cuts as shown in Figure 2,

IHSIDE

FRONT-TO-BACK
DER

Cut Joints - After installing a
dado blade m your table saw to
match the thickness of the dividers,
vou can cut a notch at each end of
the dividers (Figure 2a). Then after
cutting a centered notch in each
piece, you can cut a pair of nolches
on each side of the center notch.
WNote: | only cut centered notches for
the large drawers.

Once all the notches are cut, it's
just a matter of sliding the dividers
together and shipping the assembly
into the drawer. Then all that's left to
do is gather up all your boxes of
hardware and organize each drawer
to suit your needs,
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hen it comes time to

assemble a large carease
(like the Hardware Cabinel on page
22), I never seem to have enough
clarnps. But the truth is, you dox?
always need a lol. With just a few
clamps, you can use the tips and

techniques that follow any time you
need to assemble a larpe project.
Preparation — Before vou start
rounding up vour clamps, one of the
first things you'll need is a large, flat
surface to work on. If it's not, you'll
have to work that much harder to get

BEMCH TOF FEOYVIDES
FLAT WORK SLUEFACE

MEASLIRE MAGOMALS >
WITH TAPE TO CHECK
FOR SQUARE

CLAMPING BLOCK
(BEE DETAIL "a")

END VIEW

ROUNDED CLAMPIMNG BLOCE
WOREPTE
FRESSURE ON THICENESS

CE AND CENTERS
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vour assembly at and square,

I like to use my workbench, as you
can see in Figure 1. It's a natural
assembly area. Bul that's nol always
best for large or @l projects. In that
case, [ lay down a piece of plywood
on my shop oor. {1 use shims to
even out any low spots in the oor)

Frame & Panel Assembly -
Typically, a frame and panel doesn't
require a lot of clamps. As a matter of
fact, two will usually do the trick.
And even though clamping it is a
simple task, it's sl a good idea to
spend a little time dry assembling
everything to check for problems,

(One problem yon might notice is
that the stiles and rails “pop up” a hit
as you apply clamping pressure. To
avoid this problem, voull want to
make sure the pressure i= centered
on the thickness of the workpiece
{Figure 1). To do this, 1 use rounded
clamping blocks the same thickness
as the workpieces (Flgure 1a).

Another area of concern with a
frame and panel assembly is
ensuring that it ends up square.
Checking for this is easy — Just
measure diagonally from corner to
corner (Figure 1).

If these dimensions are the same,
the assembly is square. Bul it's not
unusual to be a little off. If that's the
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case, don't worry. All it takes to square
things up is to shift the clamping
pressure slightly (Fgure 1h).

Face Frames - Another large
assembly that's similar to a fame
and panel is a face frame. But instead
of a panel, there's usually a few more
rails (and therefore joints) making
up the assembly.

Trving to glue the entire
assembly at once often results in
running out of both clamps and time.
To take the “pressure” off, [ only
grlue one rail al a lime.

To zee how to do this, take a look at
Figure 2. The key is dry assembling
the frame. Besides keeping every-
thing alipned and sguare, it allows
you to remove one rail at a time.

This makes it easy to apply glue to
the ends of the mil and then ship it
back in place. Once you've done that,
place a pipe clamp across the rail and
pull the joint tight. Finally, add a
clamp across each lap joint to lock
the rail in place,

At this point, it'’s a simple matter to
remove the pipe clamp and repest
this process, “leapirogging” vour way
down the frame. And don't worry if

EiGURE

THIRD:
process | 4=
ANDWORE | s
TO T0F OF b
ASSEMBLY

ECOMND:
ADD BAE CLA
TO HOLD JOANT THEHT
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you run oul of clamps. Just stop and
wait for the glue to dry on the joinis
you've already done. Then simply
start up right where you left off

Bringing It All Together — The
last challenge in assembling a project
is bringing all the parts together.

As 1 mentioned before, 1 find it
easier to assemble large {or tall) prof
ecls on the Door . Besides not having
to reach so high above my work-
bench, I dont have to worry about
moving it off my workbench later.

Another challenge is trying to

CLAMP SQUARE INSIDE

EEEFS FEAME SQUAEE WHILE
GLUING EAILS INDPRIDLALLY

hold a number of pieces in position
while you work. To give mysell a
“third hand,” | used a handscrew as a
wide base 10 hold one (or more) of
the pieces in position, as in Figure 3.

When voure only assembling a
couple parts (like the single side and
frame in Figure 3), it's not unusual
fior the assembly to “pinch” together,

To solve this problem, | use a Gtile
trick that involves making a “framing”
square from a scrap of plywood
{(Figure 3. Onece it's clamped n
place, it squares up the side and front
frame and holds them in position.

With all the problems worked out,
all that's ledt is to start gluing up the
assembly, The idea here is to apply
glue to the joint {see margin for a
handv tip) and then get the joint tight
with as few clamps as possible,

Here again, | “leapfrog” from the
hottom of the assembly to the top.
Starting with a pipe clamp, | bring
the two parts together. Then [ use a
bar clamp across the two pieces (o
pull them tightly together,

Clamping the rest of the assembly
is just a matter of moving the pipe
clamp up a bit and repeating the
process. (You can do this for the
other side once the ghue dres.)

As you can see, you don't need a
shop filled with clamps {0 assemble a
large project. With the tips and tech-
nigues shown here, success is often
just a handful of clamps away. a
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inside of the cabinet
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corner of the rabbeat



ne of the
materials
we use around the shop a
lat is medium-density fiberboard
(MDF). I's flat, stable, and a consis-
tent thickness. MDF also machines
well for clean, crisp edges and joints.
All these great qualities make it
sound like the perfect material. But
unfortunately, it's not quite “perfect.”

Unlike other materials, MDF
doesn't have grain or plies, which
tend to help the screws “grab.” That's
not to say vou can't use screws with
MDF. [ use them all the time, But Tve
learned a few iricks when it comes to
using them successfully.

Screw Type - Foryears, | assem-
bled projects with traditional wood-

QUESTIONS & ANSWERS

Shop Talk o

When it comes to assembling MDF
projects, the secret to success is
choosing and using the right fastener,

screws with straight shanks and
tapered threads, like the one shown
in the left drawing below, Whether [
was using them in solid wood or ply-
wood, they worked great.

But I had problems using them
with MDF. Sometimes the tapered
threads on the woodscrew would
split the MDF like a piece of fire-
wood. And even if the MDF didn't
split, | often had trouble just drawing
the o pieces logether tightly
without stripping out the threads.

To solve these problems, | made
a couple changes, First, | switched
the type of fasiener [ use, And
second, I spend a little more time on
the technique of drilling and assem-
bling the workpieces.

A PROBLEMS

® Tapersed woodscrew splifs MOF
near edges and causes bulging on
the face of the workpiece,

@ Shallow counfarsinks and owver-
driving screw "lifis" edge of hola.
@ Wood fibers “pull™ away from
bottorn  workpiece  and  pravent
them from joining fogether
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® Sheet metal screws and properly-
sized shank and piot holes prevent
splitting and bulging of workpiece.
® Longer screws provide exira
holding power in MOF,

& Countersinks al both ends of
shank hole affow scraw to pull joint
fogether hightly .

ShopNotes

Sheet Metal Screw — Instead of
a traditional woodscrew, I switched to
a sheet metal screw (see right
drawing below). Although it doesn't
look a lot different, I've had more
success using them with MDF,

The nice thing about sheet metal
acrews is they're not tapered. Since
the whole shank is straight, it isn't as
likely to split the workpiece. And the
threads are a litthe sharper, so they
tend to cut into the MDF better,

Technigue - Az you may have
guessed, there's more to the process
of joining two pieces of MDF than
just switching to a different screw.
It's also important to drill two holes
— a shank hole and a pilot hele. .

The shank hole is drilled in the
top piece, and the pilot hole is drilled
in the bottom piece, as Mustrated in
Figures 1 and 3.

Drilling the Shank Hole - The
key to drlling the shank hole is to
size it so the top piece pulls tightly
down to the bottom workpiece, For
this to work, you don't want the screw
threads to grab the top picce at all.

The first thing | do is find a drill bit
that matches the outside diameter of
the threads, like vou see in the detail
in Figure 1. This way, the screw will
just slip through the hole without
any play (Figure 1).

Countersink = Once you have
the shank hole drilled, you can go
ahead and countersink it for the
head of the screw (Figure 2). Just
like the shank haole, it's important to
properly size the countersink.

To determine the correct depth to
drill the countersink, turn the screw
upside down and fit the head into the
countersink. The screw will be flus
with the surface when the head just
fits into the countersink.
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DUESTIONS & ANSWERS

PILOT BAT IS
SLGHTLY SMALLEE

OF MATCHES

SCREW
SHOULD SLIF
THROUGH 3

SHANK HOLE

SECOND:
DRILL SMALLER
COUNTERSINE
O BOTTOM

OF SHANK HOLE
TO PROVIDE
ELEARANCE

BOOT OF SCEEW
EOOT
.
a.

J

While I'm at it, | flip the work-
piece over and drill a smaller coun-
tersink where the shank hole exits
the top piece. S0 why countersink
something vou don't see? The main
reason is it's casy for the fibers in
the botbom workplece to “Hft" up.
‘This keeps the top and bottom work-
picces from pulling together tightly,
as vou can see in the far left drawing
on the opposite page. Drilling a
small countersink provides a clear-
ance area for the fibers,

Sometimes I'm looking for a little
.tfrf&:fnrappcme on aproject than

Optional Fasieners

Instead of countersinking the head of the serew in MDF, there are a
couple other options: sheet metal serews with finish washers (left photo
and drawing) and Confirmat screws (right photo and diawing). Note:
It's still a good idea to countersink the bottom side of the workpiece.

Finish Washer - A finish washer has a built in “countersink” and
provides a wider bearing surface for the head of the sheet metal screw.
Plus, it adds a unique lock to the project. (We used it on the Walk
Mounted Drill Press Shelf on page 6.)

Confirmat Scerew — A Confirmat screw alse has a wide bearing sur-
face. This keeps it from pulling into the workpiece. And deep,
widely-spaced threads won't pull out of the workplece
as casily, This makes them perfect for

just a plain countersink. The bhox
below shows a couple options [ use,

Drilling the Pilot Hole - With
the countersinks complete, all that's
leftto do is drill the pilot hole (Figure
A). This anchors the threads of the
sirew and prevents splitting.

There are two important things to
remember here. First, the pilot hole
needs to be the rght diameter. And
second, it needs to be the right depth.

Diameter of Pilot Hole - The
pilot hole should be about the same
size (or a hair smaller) than the root
diameter of the screw.

ShopNotes

Here again, an easy way to deter-
mine the right size bit is to hold it up
in front of the screw until you find
ome that allows the root to just barely
show on both sides of the bit (Figure
3a). Note: Since it's hard to find a
brad point bit the right size, [ like to
use a regular twist bit for pilot holes.

With the bit sized, you're ready to
drill the pilot hole. To ensure the
pilot hole is centered properdy, 1
mark the location using the same
brad point bit T used for the shank
hole. All vou need to do is hold the
two pieces in position (1 like to clamp
thern any time [ can) and give the it
a little tap or twist to mark the pre-
cise centerpoint for the pilot hole, as
shown in Figure 3b,

Depth of Pilot Hole - With the
pieces still held together, vou can
drill the pilot hole, How deep should
it be? In MDF, [ drll the pilot hole
just past where the tip of the screw
will end up (Figure 3).

‘This way, I don't have o worry
about the end af the screw splitting
the MDF deep in the hole and
“bulging” out the side of the work-
piece, Note: For extra holding
power; 1 like to use screws that are
L - 340 longer than 1 would typi-
cally use for solid wood or plywood.

Final Assembly - All that's left
at thizs point is to screw the pieces
together. But there's one last thing.
A power drill can easily strip the
threads in MDF, ruining all the work
that went into sizing everylhing
properly. So instead of driving the
screw all the way home under power,
I switeh to a screwdriver and “snug
up” the screw for a perfect fit. a
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Tool
Chest

oes a woodworker really need

another  square?  Since  I've
been using the Universal Square from
Bridge City Thols, the answer is yes.

I've used a similar-looking tool for
a lot of construction projects. Bul
unlike that tool, this alumimum
square is flawlessly machined and
has just the right features that make
it a great tool for woodworking.

The BRasics = For starters, the
square is machined flat with a cove
down the center to form a solid base,
50 I can rest it right next to the saw
blade and verify it's set to 90° And
the matte black fnish and white let-
terimg make it very easy 1o read. (A
great feature for my aging eves.)

Height Gauge - But there's
more o the Universal Square than
just checking a saw hlade for 90°
{or 45%). [ can also set the height of

FAVORITE TOOLS

the saw
blade (or a router
bit) because the outside
edize has ascale with V! incre-
ments (Photo A). S0 setting the
right heleht for something like a
dado blade on the firsi attermpt is a
piece of cake.

Protractor — And when laying
out an amgle, I don't have to track
down my old plastic protractor
{Photo By, Along the angled side of

ShopNotes

Bridge City Tools
Universal®

Square

Universal is a great

description for the
capabilities built
into this square.

the sguare you'll find
divisions in  single
degres increments,
’ Centering Rule - The
capabilities den't stop there,
The Universal Square also makes
finding and laying out the center of a
workpicce (like the mortise shown
in photo C) a simple task.

Thickness Gauge - Finally,
photo [} shows one of the uses I.
make most frequently — checking
the thickness of stock when it
comes out of the planer. The wide
base makes it easy to buit against
the workpiece so [ can easily read
the thickness along the rule next
to the open slot,

Availability - The Universal
Square comes in 3", 4", and 6" sizes.
So choosing just one might be the
biggest problem. (The 6" size I8
great for puiding a circular saw or jig
saw when making a crosscut.) And if
you'd ke, you can also buy the
squares with metric graduations.
(See margin for sources).

I chose the 3" Usiversal Square. It
has all the features of the two larger
sequares, but s small size makes it
the perfect tool to carry around in
the pocket of your apron.

Cost — Depending on the size of
the Universal Sguare, the cost will
range from 533 (3 to 556 (6").
At fivst, this may seem a bil exirava-
gant, But considering the Universa
Square takes the place of three or
four tools, 1 think it's worth it. &
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Sources

Drawer Slides

Ume of the best ways to increase the
useable space in a drawer is to install
them with fullextension drawer slides,
like: the one shown at right.

The secret is a system ol tele-
seoping steel “channels” that can-
tilever the drawer as you open it
These channels ride on ball bearings,

Storage Cabinet Hardware & Bins

sl 4

so you'll get smooth, silent operation.
And don't worry about sagpging, The
slides carry loads ranging from 75 to
150 pounds — strong enough for a
drawer full of tools or hardware,
Brands - We used Accuride
slides with a hlack finish for our proj-
ects, Bul you'll ind other brands and

Besides the drawer slides, there are
a few other things vou'll need for the
Hardware Storage Cabinet on page 22,

Levelers - For starters, [ used
leveler glides (Part No. 24257) from
Rockler (sec margin) to make it ecasy
to level the cabinet.

Hardware — For the drawers, 1
used 4" brass sash pulls (upper
left} from a local home center. But
if you'd like something different,
Van Dyke's has brass label holders
(Part No. CH-2005501) for identi-
fying the contents of each drawer,
along with 1"dia. brass knobs
(Part No, CH-02002542).

Plastic Storage Bins — When [
designed the cabinet drawers, [ sized

finishes (white and bright metal)
available in lengths ranging from 10
to 28" at home centers, through
woodworking catalogs, as well as the
sources listed in the margin,

them specifically for the small (Part
No. 30-210) and large (Part No. 30-
2300 Akro-Mils storage bins shown
helow. (ther brands may not fit the
drawers exactly. These bins (or sim-
ilar ones) are available from home
centers and the sources at right.

>

MAIL
ORDER
SOURCES

Akro-Mils, Inc.
BO0-253-2467

ey akro-mils.com
Storage Bins

MeFeeley's
BO0-443-T937

wawerocklencom
Dhanwver Slides,
Storage Hing

Rockler

BO0-2T79-4441
www.rockiercom

De-Sta-Co Clamps,
Drruiger Slides,
Leveler Glides,

Stovage Bins

MceMaster-Carr

630-833-0300
www e AR omm

Drawver Stides,
Storage Bins,
Togile Clamps

Van Dyke's Restorers
B00-568-1234

wwwvandykos, com
Catrinet Hardware

Woodsmith Store

gl : 800-835-5084
Mortising Jig Hardware__ Mortising 4ty
Hordware, De-8a-Co

Considering the capabilities of woodworking catalogs, and the W_@gﬁ mm"i’: d‘x“'”""'
the Plunge Router Mortising Jig  sources fisted in the margin. « “Online Extras” - Phans, Patterns, & More i
{page 14} in this issue, i's sur- Knobs - Locking the sliding , e 100 Woodworking Tigs Online
actually takes to build it. Mortising Jig requires knobs | v O Wondworking

Clamps - The key to with two different Shop Tours Gallery Onfine Customer Service
the jig is the 4 tength threaced studs. o prjec Fane vou Clckon Subscrbr Serics 1
three DeSta-Co = Bath of the knobs are Can Download mmahnp:l:u.m
toggle clamps (Part ) .. avalable from  * Catalog of Project Kits, | * "% your oot
No. 213U) that hold A 6" the Woodsmith  ToolsJigs, & P | <Chmge e oot ordalres
the workpiece in place e Store (see » Links to Other -u:'w
as you rout the mortise, margin for number). ~ WoodworkRESIEs | o o el on
These clamps (or The partnumbersyou'll  * Order ShopNotes &  Find ot yuue payment hes been received

: ; Winwdanith Back lsses
.slrru'la.r ones) are need for ordering them

available  from are 1065202 (%) and  WW'WW. shﬂpﬂﬂ'l’ﬂ 5.com I
home  centers, 1065203 (114™M,
No. 64 ShopNotes 35



This early Barmes|mortising
maching is a classic exam- |
ple of 18th and earfy 20th
century fopl-powered fools. 1 . E .
To use this machine, a | ;NP N S, "
beveled bit fs fowered info a 2 A 3
board by stepping offa
spring-foaded foot pedal.
Two adfustable rods kesp
the board from lifting as the
bit is withdrawn (see the
inset photo above). To fake
each additional bite, the
board is simply reposi-
= lioned along the fence, In
B order to cut 8 sguare edge
- ar both ends of the mortiss,
_— top of the shaft

Morfiser coutesy of John Trier.




Plunge Router

Cutting Diagram

Mortising Jig

3" FLYWOOD - 48" x 48°

||'|I )'.r I I"l.l
: i |
/ a~ S
| ® { ® PSR T <
I ]Ill 'Il'
/ I X \ 0%
I ’ |ll L i
| /! ,'r i K II\ H \ L]
4 | =X 1 N =N |
If I:" | | \ ! ] I"|| N\
. i 5
] f | § \\ i
/ {4 @ : |0|® "
/ : \
I & o YOIk
o oK
J| / j Mﬁﬁ \
/ 7 ,- ;J NEEDED FOR ITEM
/ :
g
}r / Materials
/ A Battom (1) 16 x 12 -2 /5 Plywood
B Top (1) 12 x 12 244 Plywood
f‘ € Sides (2) 3 x 12 - 344 Plywood
D Router Plate (1) 16 x 17 - 5/ Plywood
/ E Router Plate Guide Strip (1) 1% 8 - ' Hardboard
[ F Stops (2) Ay x 4z - Uy Hardboard
G Fixad Flate (1) 12 % 12 - 34 Plywood
H Sliding Plate (1) 12 x 12 - %l Flywooel
I Sliding Plate Guide Strip (1) 1x12 - s Hardboard
Page 1 of 1 ShopNotes No. 64 L2002 August Home Publishing. All rights reserved.




W Cutting Diagram

Hardware

Storage Cabinet

Materials

Cabinet

A Bide Stiles (4) a3 - MY

B Side Rails (4) 2 Bz =17

C Side Fanels (2) 17 x 34 - s Plywood
D Marrow Front Rails (&) By e Vs - 20 3y

E Wide Front Rail (1) Bax Bl - 20%U

F Front Stiles (2) By x Py - 41

G Vertical Supports (4) 1x 3 - 300

H Top Supports (2) Zda x BYs - 20%,

i Bottom (1) 2P x 23 - 2 Flywood
J Tep (1) Tx24'fs- 229

K Back (1) 20y % 404, - s Plywood
Drawers

L Small Fronts/Backs (8) Ve 3 Bl - 170

M Small Sides (8) ex3-23

N Large Fronts/Backs (4) Vo x BV - 17

O Large Sides (4) o x Gl - 23

P Bottoms (6) 17 x 225 - 'z Plywood
Q Small False Fronts (4) o x Py - 193

R Large False Fronts (2) Sfpx 6% - 19

5 Small Side-to-Side Dividers (20) Ty x 3 - 17%

T Small Front-to-Back Dividers (20) 4 x3-22

U Large Side-to-Side Dividers (1) Yax G- 1654

¥ Large Front-to-Back Dividers (10) Yux5-22

NOTE: Cutting Diagram For Optional Dividers Not Shown

Page 1 of 2 ShopNotes No. 64 ©2002 August Home Publishing. All rights reserved.
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i
3

i il e
= 3 : S [ _|
15" 6" - 86"
@@ o e |
" x B - 96" f',.-l"-'_—@ r"'_'_"‘-_@ r""__?g').
O<E e |
!‘z‘:ﬁ’-ﬂ; R—
® [ ® [® | ® ] |
Arad-Wromoos —————
© | e ( 28
PR “ |
® |
48% % 98° - 15" PLYWOOD
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