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ow many times have you
heard, “that’s the way it has
always been done.”

All to often woodworkers get “bogged
down” thinking about the way things
should be done, and we don’t think about
the way things could be done.

WORKBENCH. A perfect example of
this is the Workbench featured in this
issue. Traditionally the top of a work-
bench is glued up from several pieces to
form a large, thick slab.

This requires a large amount of wood
(which can be expensive). And a good
deal of time and effort.

What we wanted was the look of a
traditional bench without the work.

Kent Welsh (our Designer) came up
with a different approach. The top of
the bench starts with a plywood foun-
dation. Then thin hardwood strips are
glued on, Less wood, less effort.

PUBLISHER’S STATEMENT. You've
probably noticed that a good portion of

this page is taken up by a rather official
looking document. It’s called a Publish-
er’s Statement. Once a year the Post
Office requires us to print this. Basically
it lets everyone know how many issues
are printed, and how they’re distributed.

Now, I'll admit that T sometimes
loose track of time, but when Phyllis
Jessen (our Subscription Manager) re-
minded me to included the Publisher’s
Statement in this issue, T was shocked.

Having to fill out the the Publisher’s
Statement was like getting a birthday
card. It reminded me that one year had
passed since ShopNotes was “born.”

The past year has been very exciting
(and very busy) for all of us. The re-
sponse to ShopNotes has been better
than we hoped. We now have over
165,000 paid subscribers.

I want to thank all of you for helping
us through the first year. And to let you
know that we have lots of great pro-
jects planned for the future.
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2 JIGS & ACCESSORIES '

Raised
- Panel Jig

All that’s needed to make a raised
panel is a router, an ordinary
straight bit, and this stmple jig.

Sometimes a jig works out
even better than expected.

We originally designed this
raised panel jig to rout square or
rectangular pieces. But after
working on it, we found that a

simple modification allows you to
rout curved raised panels as well.

Regardless of the shape, the
principle of the jig is the same.
The router is held at an angle
over the workpiece. Then the
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panel is passed under the router.
This creates an angled border
around the edges of the panel
that “raises” a field in the center.
BASE. I began work by making
the plywood base (A), see Fig. 1.
The base can be as big as you like.
It just needs to be large enough
to support the workpiece. (In my
case, the base is 24" square.)
FENCE. Once the base is cut to
size, a hardwood fence is in-
stalled. The fence (B) is screwed in
ashallow dado in the base, see Fig.
1a. When routing a curved panel,
the fence is replaced with a “pin.”
(For more on making curved
raised panels, refer to page 7.)

CARRIRGE ASSEMBLY

The heart of the jig is the carriage
assembly. This assembly suspends
the router at an angle over the
workpiece. Since the router is
tilted, an ordinary straight bit can
be used to rout the angled border.
GUIDE RODS. The routeris held
at an angle by a pair of guide rods,
see Fig. 1. These rods are 16"
lengths of 14"-dia. steel rod that I
bought at the hardware store.
(There’s also a source on page 31.)
GUIDE ROD BLOCK. The rods
are supported by a guide rod block
(C). This is two 3/4"-thick pieces of
hardwood glued together, see Fig.
2. Then two holes are drilled to
accept the ends of the guide rods.
The trick is to tilt the rods at a
slight angle. This angle eventu-
ally determines the angle of the

No. 7




border on the raised panel. To
create the angle, the bottom edge
of the block is beveled before glu-
ing and scerewing it to the base,
see Fig. 2a. Then the rods are
epoxied in the holes.

SLIDING PLATFORM. With the
rods in place, the next step is to
add a sliding platform. The plat-
form carries the router back and
forth on the guide rods to in-
crease the width of the border. It
consists of three parts: a mount-
ing plate, a pair of rails, and a
finger guard, see Figs. 3 and 6.

MOUNTING: PLATE. The mount-
ing plate (D) is a piece of 14" Ma-
sonite that replaces the original
base of the router, see Fig. 3. (I
used the original base as a tem-
plate tolocate the mounting holes
and the opening for the bit.)

RAILS. After marking and drill-
ing the holes, a pair of hardwood
rails (E) is added, see Fig. 3.
Holes at each end of the rails fit
over the guide rods and allow the
platform to slide back and forth.

To keep the platform from bind-
ing, the holes need to align with
the guide rods and with each other.
To do this, I taped the rails to-
gether with double-sided tape and
then centered the holes 72" apart,
see Fig. 4. Note: Sand these holes
lightly so the rails slide easily.

Before attaching the rails,
there’s one more thing to do. And
that’s to cut a kerf at each end of
one rail, see Fig. 5a. Later, this

JIGS & ACCESSORIES
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rail acts as part of a clamping sys-
tem that locks the platform in
place. After cutting the kerfs, the
rails are glued and screwed to the
mounting plate, refer to Fig. 3.
CLAMP. Now the clamp can be
completed. What makes the clamp
work is two carriage bolts that
pass through holes drilled in the
ends of the kerfed rail, see Fig.
3a. By tightening wing nuts on

the bolts, the kerfed ends of the
rail pinch against the guide rods
and lock the platform in place.

FINGER GUARD. The last step
is to add a finger guard. The
guard is a piece of 14" plexiglas
that’s screwed loosely to the front
rail, see Fig. 6. Twoslots and a bev-
eled bottom corner allow the guard
to “ride up” on top of the workpiece
as it’s passed under the router.

NOTE:
RAISE BLADE TO

5

MAXIMUM HEIGHT
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OF ONE RAIL ONLY
#0 x4 L
Rh SCREW S

B42" x Ua"
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Slip a thin piece of
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prevent the drill bit
from binding.

Hardware

e (2)12"x16"
Steel Rods

e (5)#8x2"Fh
Woodscrews

® (11) #8x1"Fh
Woodscrews

® (2) 916" x 154"
Carriage Bolts

® (2) %6" Flat
Washers

® (2) 916" Wing
Nuts

® (2) #10 x Fa"
Rh Screws

® (2) 552" x V8"
Fender Washers
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Routing an angled border around
the edges of a panel creates o
“raised” field in the center.

One way to turn an ordinary pro-
jeetinto something special is with
a raised panel door or drawer.
Making these panels is simple us-
ing a router and the raised panel
jig shown on page 4.

JIGS & AGCESSORIES

Making
Raised Panels &

RABBET. Since most panels are
surrounded by a frame, the first
stepis to fit the panel to the frame.
This requires rabbeting the edges
on both sides of the panel (I use a
hand-held router), see Step 1. The

rabbets form a tongue that fits
into a groove in the frame.

Before routing the angled bor-
der of the panel, there are two
things to consider: grain direc-
tion and feed direction.

5‘/&"
RABBETING

ROUT RABBET ON
BOTH SIDES OF PANEL
TO FORM TONGUE

FRAME
\

Raised Panels SIen-hv-Slen

SLIDE PLATFORM
ON GUIDE RODS
AND ADJUST
DEFTH OF CUT

4 FPOSITION
EDGE OF BIT
AT SHOULDER
OF RABBET

L

A Step 1: Using a 38" rabbeting
bit, a rabbet is routed around the
edges of the panel on both sides.

A Step 2: After mounting the
router on the sliding platform, po-
sition the platform and adjust the

depth of cut so the edge of the bit
is at the shoulder of the rabbet.
Then clamp the platform in place.

SLIDE PANEL &
FROM LEFT

TO RIGHT

e i e v

I
SLIDE PLATFORM
UP RODS IN 14"
\ INCREMENTS j

SQUARE UP
SHOULDER
WITH SIDE 4
OF BLOCK

A
?ANDSNG
) ELOC)K

PANEL

s

4

A Step 3: Make the first pass by making a series of passes, mov-

sliding the panel from left to right.

ing the sliding platform in ¥4" incre-

Then complete the border by ments between each pass.

6

ShopNotes

A Siep 4: Now sand the border .

smooth and square up the shoul-
der with a beveled sanding block.
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GRAIN DIRECTION. To reduce
the amount of chipout, the ends
(or end grain) of the panel are
routed first. Then, any chipout
can be cleaned up by routing the
sides (or edge grain).

FEED DIRECTION. Whether
you're routing ends or sides, each
pass is made by sliding the panel
from left to right. This way, the
clockwise rotation of the bit pulls
the panel against the fence.

SET-UP. Now you're ready to
“raise” the panel. After mounting
the router to the sliding platform,
the shoulder of the rabbet is used
as a guide to set up the jig, see
Step 2 on page 6.

WIDTH OF BORDER. When the
first passis completed around the
entire panel, the width of the bor-
der can be increased. To do this,
glide the platform up the guide
rods, tighten the clamp, and make
another pass around each edge.
Then just repeat the process until
the border is the desired width,
see Step 3 on page 6.

CURVED RAISED PANELS

The beauty of this raised panel jig
is it can also be used to rout
curved panels.

RUB BLOCK. Since the curved
edge doesn’t conform to the
straight line of the fence, the
fence is replaced with a “rub
block,” see Step 1. (I used a short
piece of 34"-dia. dowel) The
dowel is screwed in a hole that’s
centered on the dado in the base.

ROUT CURVED END. With the
rub block in place, the curved end
of the panel is routed in a series of
passes. The idea is to pivot the
panel slightly as you slide the edge
against the rub block, see Step 2.

Ideally, you should end up with
a consistent width across the en-
tire border. If the width varies,
just make additional passes until
the border is a uniform width.

To complete the raised panel, re-
place the rub block with the fence
and rout along the straight edges.

No.7

Curved Panels

1

/
NOTE:
SCREW DOWEL IN HOLE

-~ RUBBLOCK

= = 3 ' ; #8 % 1"Fh
' | WOODSCREW
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e
]| 1e" So |
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e

R ]

THIRD:
CUT 34"-DIA. DOWEL
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T~ _ ——
A Step 1: After removing the The dowel is screwed in a
fence, install a short length of stopped hole that's centered on

Fa'-dia. dowel as a rub block. the dado in the base.

S

FIRST: SECOND:
ROUT TONGUE ON  ROUT CURVED END OF PANEL
ALL FOUR EDGES

RUB BLOCK
e V/ ROUTER BIT

_7—/// / .
SLIDE PANEL FROM -~
LEFTTO W -
PIVOT EDGE OF PANEL . *

\ L ON RUB BLOCK TO ~ ;
1 MAINTAIN CONSISTENT WIDTH

£

A Siep 2: With the curved edge  slightly. To ensure that the border
of the panel riding against the is a consistent width, make an
rub block, pivot the workpiece additional cleanup pass.

1
NOTE: r NOTE: ™

REP““V":;:: ’fgﬁci"o“ ROUT BORDERS OF EQUAL
WIDTH ON STRAIGHT
AND CURVED EDGES

e\

PANEL

_ |
I

A Step 3: Complete the panelby nal pass should create a border
replacing the fence and routing the same width as the border on
along the straight edges. The fi- the curved end of the panel.

-
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Although small
m size, a block
plane can
tackle a large
variety of wood-
working tasks.

Many block planes spend
much of their life sitting
on a shelf. They're only called
upon occasionally to plane some
troublesome end grain. But I find
myself using a block plane all the
time. I use it for planing both end
and edge grain, fitting joints, and
trimming small pieces.

SMALL SIZE. One reason why
I'm always reaching for my block
plane has to do with its size. Most
are small and light enough to slip
comfortably into a tool pouch or
apron pocket.

ONE-HAND. Their small size and
light weight also makes the block
plane very easy to use. In fact,

Planing End Grain

B Planing end grain presents a
special problem. When a plane
blade passes over the end of a
workpiece, it can dig in and cause
the end to break or chip off.

There are however, a couple of
ways to prevent this.

TOWARD CENTER. One simple
method is to plane from either

~IN THE SHoOP

Block Plane
T1ps

they’re designed to be used with
just one hand.

TECHNIQUE. As with any hand
plane, you'll get better results
with a block plane if you follow a
few basic rules.

First, always keep the blade
razor sharp. And take a very shal-
low cut with a tight throat open-
ing, see drawing at right.

Second, to produce a shearing
cut that slices the wood cleanly, it
helps to skew the plane at an an-
gle to the workpiece, see photo.

TIPS. In addition to these basic
rules, there are a number of sim-
ple tips you can use to make a
block plane do more for you.

IF POSSIBLE,
ADJUST THROAT FOR
MINIMUM OPENING -~

ADJUSTABLE

e THROAT FLATE

A To use a block plane, adjust
the throat for the narrowest open-
ing and take a very shallow cut.

end of the workpiece toward the
center, see Fig. 1. This avoids the
problem by not allowing the
blade to catch on the unsupported
ends of the workpiece.

The only problem with doing
this is it can be difficult to plane a
straight edge that’s both smooth
and flat.

ADD SUPPORT. The solution I
prefer is to clamp a scrap piece of
wood to the end of the workpiece,
see Fig. 2. |
This way as you plane loward
the serap piece, the scrap piece
supports the end fibers of the
workpiece so they don’t break or
chip off.

PLANE TOWARD CENTER
FROM EACH END

S 04

2
NOTE:
PLANE TOWARD

SCRAFP BLOCK TO
PREVENT CHIP-OUT,

CLAMP
WORKPIECE
IN PLACE

Py
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. B Traditionally, block planes have

been used for planing end grain.
But they can also be used to
square up the edge of a board. The
idea is to stabilize the plane so it
makes a cut that’s 90° to the face
of the workpiece.

FINGER FENCE. An easy way
to do this is to wrap your fingers
around the front of the plane and

ﬁquaing an Ede

IN THE SHOP

pull it toward you, see Fig. 1. This
allows your fingers to wrap
around the plane and form a
fence. Note: This method is quick,
but it does take some practice.

WOOD FENCE. An almost fool-
proof way to get a 90° edge is to
make a wood fence and clamp it
to the plane, see Fig. 2.

Note: For this to work, you'll

first need to make sure that the
side of the plane is 90°to the sole.

The only problem with using a
wood fence is the blade of the
plane doesn’t extend all the way
to the edge of the plane body.

So to plane the entire edge of
the workpiece, you'll need to cut
a shallow rabbet in the face of the
fence, see Fig. 2a.

1

FINGERS RIDE AGAINST
SIDE OF WORKPIECE
AND STABILIZE PLANE

WRAP HAND AROUND
FRONT OF PLANE
AND PULL TO CUT

SCRAF BLOCK
FENCE

WORKPIECE L .

g \\_4 RABBET
, ALLOWS
1 | PLANE TO CUT
|| ENTIRE EDGE

J

T

Trimming Small Pieces

B Small workpieces (such as trim
for a picture frame) have always
been a challenge to plane. Be-
gides being small, the trim is
often routed with a decorative
edge. And this makes them diffi-
cult to clamp in a vise.

Instead of trying to clamp the
workpiece in a vise, I hold the

plane stationary and draw the
workpiece over the blade to take
a fine, controlled “paring” cut.
HOLD AGAINST BODY. One way
to do this is to hold the plane in
one hand tight against your body
with the blade pointing away
from you, see Fig. 1. Then holding
the workpiece in your otherhand,

draw it slowly over the blade.

“MINI” JOINTER. The other way
to do this is to simply clamp the
plane upside down in a vise.

This converts your black plane
into a “mini” jointer, see Fig. 2.
Then just push the workpiece
slowly over the sole of the plane
to trim it to size.

NOTE:.
BLADE POINTS
AWAY FROM

WORKPIEC
TOWARD BODY

S CLAMPPLANE
| UPSIDEDOWNINVISE

WORKPIECE

No. 7
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It happens to every wood-
worker. You're gluing up sev-
eral pieces to make a table top or
panel. Then as you apply the
clamps, the pieces shift up and
down. And no matter how hard
you try, you end up with a work-
piece that isn’t flat.

One of the fastest and most ef-
fective ways I know to quickly
flatten a glued-up top or panel is
to use a belt sander.

LEVELING A SURFACE

Leveling a surface is a simple
four step process. The first step
is to mark the high spots with a
pencil and a straight edge, refer
to Step 1. Note: A light will help
highlight the highs and lows.

REMOVE HIGHS. Now load an 80
grit belt on your sander and “knock
off” the high spots, refer to Step 2.
But don’t sand with the grain. In-
stead, sand across the grain.

The first time someone saw me
do this, they thought it was a mis-
take. But then I explained why it
works so well.

Basically, the sander rides on
top of the high spots and quickly
grinds them down. If you sand
with the grain, the sander rides
on both the highs and lows. This
results in a smooth surface — but
it’s not flat.

The secret is to keep the belt
sander moving. If you don’t, the
sander can gouge the surface and

10

leave ridges and hollows. So keep
it moving at all times.
COMFORT. In order to do this,
you need to be as comfortable as
possible. There are two reasons
why this is important. First, lev-
eling a surface takes time. If
you're not comfortable, you may
rush the job and ruin the surface.
And second, you won’t be able
to concentrate on controlling the
sander. The trick to concentra-
tion is to remove as many distrac-
tions as possible.
DISTRACTIONS. The constant
whine of a belt sander can be very
distracting and even harmful.
Hearing protectors solve the

Sandinga °
Surface Flat

What’s the quickest way to get a
surface flat? Use a belt sander and
this simple four-step process.

problem and allow you to concen-
trate on the job at hand.

Belt sanders also create alot of
dust. A dust mask allows you to
sand for a longer period of time
and still breathe without choking.

Also, a belt sander cord has a
nasty habit of getting in the way.
To avoid this, just drape the cord
over your shoulder, see Fig. 1.

BOTH HANDS. As you start to
sand, use your hands and arms to
guide the sander. Most belt sand-
ers are heavy. They don’t need
any more downward pressure
than the weight of the sander it-
self. The idea is to hold back on
the sander, not push down.

L iR e B S T e AH_ e
T & BELT
_r%‘!,N}DER_F
BEND
CLAMP
WORKPIECE
TO BENCH NOTE:
WEAR A DUST
MASK AND
HEARING
DRAPE PROTECTION
BELT SANDER
CORD OVER
SHOULDER
ShopNotes No. 7




SAND ACROSS SURFACE. Now,
sand the entire surface across the
grain, refer to Step 3. Move the
sander up and back at a slight
angle — like a long, tall “W.”

In order to sand to the edge of
the workpiece, you'll need to ex-
tend the sander past the edge.
That’s because the platen (the met-
al plate the belt rides on) is only
four to five inches long — not the
full length of the sander, see Fig 2.

The tricky part is knowing
where this platen starts and
stops. To give yourself a visual
reference, try putting strips of
tape on the top of the sander to
mark the location of the platen,
see Figs. 2 and 2a.

LENGTH
OF PLATEN

TR

ST

MASKING
TAPETO

LOCATION
OF PLATEN

SANDING SURFACE \_

i |

1]

SAND WITH GRAIN. Now load
on a fresh 80 grit belt and sand
the entire surface with the grain,
refer to Step 4. The goal is to
remove the cross grain scratches.

When the scratches are gone,
switch to a 120 grit belt and keep
sanding. The idea is to leave finer
scratches that can be removed
with a finish sander or by hand.

/— \ MARK HIGH SPOTS WITH PENCIL

LIGHT
HELPS
LOCATE
HIGHS

5 P R R R R U L e e

T I . N S O P P B AND
S = 3 LOWS

= = Tl 3,

( b / "G 3 _,"-/ \“

REMOVE
HIGH SPOTS
ONLY

KEEP
e SANDER
JEeis e MOVING

Step 1: Mark High Spots. Hold a straightedge
across the workpiece. Then mark the high spots.
Repeat every 2" for the length of the workpiece.

Step 2: Remove High Spots. Hold the sander 90°
fo the grain and gently move the sander back and
forth over the marks. Don't stop in any one place.

N

1 / e /| WORKPIECE |

I
f
L
o
|

SN N

v O R
(;ﬁ{w’ BELT SANDER

BENCH

SAND WITH GRAIN TO
REMOVE CROSS
GRAIN SCRATCHES

Step 3: Sand Across the Grain. Working right to
leftin a: long "W pattern, move sander forward (or
backward) and slightly sideways at the same time.

No. 7

Step 4: Sand With the Grain. Switch to a finer grit
sanding belt. Then remove all of the cross grain
scralches by sanding with the grain.
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The..déa} of the decade. That’s
what a friend of mine
thought when he bought a rusted
table saw at a local farm auction.
But after surveying the corroded
top, I wasn't so sure.

To get a better look at the con-
dition of the table, we removed
the dirt and loose rust with a wire
brush, see photo A. This revealed
a coat of surface rust. And I sus-
pected some pitting underneath.

Like many rusty tools, the ta-
ble looked worse than it actually
was. Still, restoring it to a usable
condition would require a combi-
nation of chemical rust removers,
abrasives, and some old-fash-
ioned elbow grease.

CHEMICAL REMOVERS. We de-
cided to try the easy way first —
a chemical remover. A trip to the
hardware store turned up two
types of removers for dealing
with rust. Some neutralized the

A. Remove Loose Rust. To get a better look at the

rust and dried to a paintable sur-
face like the primer coat on a car.
Others dissolved the rust.

RUST DISSOLVER. Not wanting
to paint the top, we settled on a
rust dissolver, One commonly avail-
able typeis Naval Jelly. Although
it looks like something you'd take
for a queasy stomach, Naval Jelly
is anything but medicinal.

The key ingredient is phospho-
ric acid which is carried in a pink
slime. This solution is easy to apply.
Just brush it on and let it sit for ten
minutes. Note: Be sure to weareye
protection and rubber gloves.

Now comes the messy part —
wiping it off with wet rags. This
not only leaves a pile of dirty rags
to dispose of, but the amount of
rust removed is disappointing.

STRIPPING PAD. To speed up
the process, I spread on another
coat of Naval Jelly and worked it
in with a coarse furniture strip-

B. Rub in Chemical with Stripping Pad. A combi-

"TECHNIQUE

B Rust
Removal

Rusty tools don’t need to gather
dust. A few rust removal products
restore them to a usable condition.

ping pad, see Photo B. (I buy these
pads at the local hardware store.)
The reason the pads work is be-
cause they’re made of fibers that
stick out like a shaggy beard. Soin
addition to hitting the high spots,
they also work the chemical into
the pitted areas tolift the rust out.
The combination of the pads
and the Naval Jelly removed
most of the rust. But the Naval
Jelly left behind a protective
coating that’s a battleship gray
color. Not the polished look you
expect on a machined surface. To
return it to its “original” polished
surface, [ sanded the top.
SANDING THE TOP. The key is
to avoid creating an uneven sur-
face by applying too much pres-
sure in one place and not enough
in another.
One way to do this is to use a
shop-built surface sander, see
photo C. The one I built is a piece

condition of the top, a wire brush is used to remove  nation of a chemical dissoiver like Naval Jelly and
a furniture stripping pad removes the rest of the rust.

most of the dirt and loose rust.

12
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of particleboard with
plastic laminate glued
to the top and bottom to
ensure a flat surface. A
piece of Wet-or-Dry sili-
con carbide paper is
glued to the laminate.
Note: To make the pa-
per easy to remove, I

TECHNIQUE

air away from the tool.
This can be done in a
couple of ways.

WAX. For years I've
used ordinary floor
wax. It’'s inexpensive
and easy to apply. Just
wipe on a thin layer of
wax, let it dry, and buff

use a spray-on adhesive it to a hard film.

like 3M’s Spray Mount. SPRAY-ON COATINGS.
To use the sander, Recently I tried a spray-

start with a piece of 220 on coating. (I used Top-

grit paper. Then spray on Cote, but there are

a lubricant (like WD-40)
and sand in even strokes
across the top. By using

several other products
available.) It works by
penetrating into the

progressively finer grits, C. Sand the Top. Use a simple shop-built surface  pores of the metal to seal

you can polish the top to  sander and a lubricant like WD-40 to restore the out moisture.

a mirror surface. table top to its “original” polished surface. Although it costs
PROTECTION more than wax, Top-

most overnight. Allit takes fora
rusty haze to develop is two
things: moisture and air.

To protect the top from rust,
you need to seal moisture and

Cote is easier to apply. After
spraying the surface, I found that
it evaporates quickly and leaves
a light gray film that’s easy to
buff out.

There’s only one drawback. A
shiny top is an open invitation to
rust. And with the humidity
here in Iowa, it can appear al-

New Products

There’s nothing exciting about re-
moving rust. But there are a couple
of new products that can make the
job a little easier.

WONDERBAR. One of them is the
Wonderbar. (I found it while I was
flipping through a tool catalog, see
page 31 for sources.) This is a small
block of rubber that you rub across
a rusty surface like you'd erase a
pencil mark.

What makes it work are small par-
ticles of silicon carbide that are em-
bedded throughout the block. As the

rubber wears away, new particles are
exposed. So you're always working
with a fresh abrasive surface.

GRITS. Wonderbars are available
in fine, medium, and coarse grits. The
fine grit can be used to polish tar-
nished surfaces like the sole of a
plane, see photo above left. For heav-
ier rust, the coarser grits are handy
as “spot removers.”

RIVET CLEANING DISC. Another
product a friend at an auto parts sup-
ply house told me about is a rivet
cleaning dise, see photo above right.

It’s manufactured by the 3M Com-
pany to remove rust from around riv-
ets without grinding down the head of
the rivet. But this “soft” abrasive fea-
ture makes it a good rust removal tool
for the shop as well.

The rivet cleaner consists of a stack
of flexible abragive discs. The discs
are held together with a spindle that
threads onto an arbor, Note: The ar-
bor is sold separately.

To use the rivet cleaner, just chuck
the arbor in a hand-held drill. Even
with the relatively slow speed of a port-
able drill, the disc removes heavy rust
and leaves a polished surface behind.

No.7
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< Jacobs: One of the
most common chucks
on the market. It fea-

tures ball bearing con-

struction, and offers
one of the best grips
for changing bits.

<4 Makita: Alithough this
chuck doesn’t use ball
bearing construction, it
has one of the smoothest
opening and closing ac-
tions of any of the chucks
we tested.

<« Panasonic: The most
expensive of the chucks
we tested, it has a
unique ratchet system to
help grip the bit. And it
fully opens or closes in
just four revolutions.

<1 Sears: The least ex-
pensive of the keyless
chucks we shop-tested,
this chuck offers ball
bearing  construction,
and the best grip for
changing bits.

T00L REVIEW

Kevyless
Chucks

How can you change a drill bit
without a key? Replace your old
chuck with a keyless chuck.

Where’s that chuck key? I
set it down here some-
where... Sound familiar? Well,
there’s finally a solution to this —
keyless chucks. Now you can re-
place your old drill chuck with a
keyless chuck. And never have to
search for your key again.

FOUR MODELS

We shop-tested four commonly
available replacement chucks: Ja-
cobs, Makita, Panasonic, and
Sears, see photos at left. Prices
ranged from a low of $11.98
(Sears) to $29.95 (Panasonic).
(See page 31 for sources.)

The keyless chucks featured
here will fit most 14" or 34" drills
(both battery powered and elec-
tric) with a 34" - 10/24 thread.

(See the box on page 15 for re-
placement directions.) They're
not designed for hammer drills or
for use on a drill press.

WORK THE SAME. All of the
chucks work basically the same
way. You hold the base of the
chuck with one hand, and spin the
outer body of the chuck with the
other, see photo above. This
causes the jaws to move up or
down to grip or release a bit. The
amazing thing is a keyless chuck
actually holds the bit tighter than
a conventional chuck and key.

TEETH PER INCH

So how does a keyless chuck hold
a bit so tight? The secret has to
do with the threaded jaws inside
the chuck, see Section View.

SECTION YIEW

BEARINGS ALLOW
OUTER BODY TO SPIN

ADJUSTMENT
RING

CHUCK BASE

AS OUTER BODY ROTATES,

THREADS OF ADJUSTMENT

RING CAUSE THREADED
JAWS TO MOVE

ShopNotes
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There are two sets of matching
threads: one on the jaws, and the
other set inside the adjustment
ring, see Section View. As the
chuek is turned, the threads on
the ring engage those on the jaws
causing them to open or close.

DOUBLE THE TEETH. The big
difference is most keyless chucks
have about twice as many teeth
per inch than their keyed coun-
terparts. Increasing the number
of teeth like this gives you a me-
chanical advantage.

That is, a large movement
(turning the chuck one full revo-
lution) results in a small move-
ment (the jaws move about 146").
In effect, you're mechanically in-
creasing your own strength.

DIFFERENGCES

All the chucks we tested were
well made. But there were some
differences in construction.
BALL BEARINGS. Two of the
chucks (Jacobs and Sears) fea-
tured ball bearing construction.
These chucks have anice, smooth
action as they’re opened or closed.
RATCHET. The Panasonic how-
ever, is notably different — it fully
opens or closes in fewer revolu-
tions than the others (four com-

TOOL REVIEW

A One of the important differ-
ences between the chucks we
tested is how far the jaws extend.

pared with twenty). To do this
they cut fewer threads on the
jaws, not more.

Then to regain the mechanical
advantage, they added a ratchet
system that clicks as you turn it.
(But we found the ratchet did too
good of a job of holding the bit —
we often had difficulty loosening
the chuck to remove the bit.)

THE GRIP. One difference I no-
ticed right away was the grip
each chuck offered. The large
outer bodies of the Jacobs and
Sears provided the best grip. The
Makita and Panasonic have a
smaller base and outer body that
1 found difficult to grip.

Removing a Drill Chuck

A On some models the jaws
don't extend out enough to grip a
short driver bit (or Vix bit).

JAW EXTENSION. Another dif-
ference was how far the jaws ex-
tend past the chuck. Three of the
chucks (Makita, Sears, and Pana-
sonic) were almost identical.

But the jaws on the Jacobs
chuck were different. They didn’t
extend past the top of the chuck
even when fully closed. This
makes it difficult to use a short
stubby bit, see drawings above.

RECOMMENDATION. As I said,
all the chucks are well made. But
for the money, you can’t beat the
Sears keyless chuck. It has an ex-
cellent grip, good jaw extension,
ball bearing construction, and it’s
the least expensive.

TURN CLOCKWISE
TO REMOVE SCREW

REVERSE THREAD
SCREW

SHARP BLOW
TO CHUCK KEY
LOOSENS CHUCK

FIRST
REMOVE
SCREW

WRENCH

A To remove a chuck, unplug drill
and open jaws. Then remove reverse key. Rap it sharply with a hammer to
thread screw by turning clockwise.

A The nextstep istoinsertthe chuck A To remove a keyless chuck,

No. 7
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tighten an allen wrench in the jaws.
loosen chuck. Then remove by hand.  Then rap the wrench with a hammer.
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Workbench

v A traditional bench that’s sturdy <2

A traditional work-
bench. Something
‘ every woodworker wants, but
- seldom gets around to making — usu-
- ally because they’re a lot of work to
“ build, and buying one is expensive.
The idea behind this workbench
> was to make it sturdy, yet easy to

build. The challenge was to take
the three basic parts — the base, top, and vises, and
come up with simple ways to build them.

THE BASE. On a traditional bench, the base is big
and heavy. The weight is good. It helps create a
stable foundation for the top. But the size can make
the bench difficult to move or store. To solve this

A. Knock-Down System: A nut cap-
tured in a cross dowel makes a sim-
ple but effective knock-down system.

16 ShopNotes

v and easy to make. This workbench

features a knock-down base
and optional vises.

problem, I used a unique shop-made system that
lets you knock down the base into separate pieces,
see photo A.

THE TOP. Just like the base, the tops on most
traditional benches are glued up from large pieces
of hardwood. Not only are these “slabs” a challenge
to glue up, they’re also difficult to get flat. So I took
a different approach. I started with a double layer
of plywood for strength. Then to get the same clas-
siclook, I glued on hardwood strips to the plywood.

To make the top even simpler, you can replace the
wood strips with two layers of Masonite, see photo
B. This way when the bench shows signs of wear,
the top layer of Masonite can be easily replaced.

OPTIONS. You can use the bench without vises as
a sturdy assembly table or work surface. Or you can
add vises and make it more versatile. There are two
ways to do this.

You could buy a metal woodworking vise and bolt
it to the top. Or you can build one or two shop-made
vises, see photo C. They’re solid, inexpensive, and
easy to make. (For more on this, see page 23.)

B. Replaceable Top: The top layer of ~ C. Optional Vise: A sturdy vise com- .
Masonite is held in place with carpet
tape so you can replace it.

bines with a simple round dog system
to make clamping a workpiece easy.
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FRONT VISE
SEE PAGE 23)

SPACER BLOCK
NOT REQUIRED IF
VISE 5 INSTALLED

LEG "

STRETCHER

Material List

Base

A Arms (2) 3z x2 -25
B Feet (2) 32 x B2 - 25
C lLegs (4) Sl2x3-26V4
D Stretchers (2) 194 x5-42

E Spacer Blocks (*) 1Vax3V2-5
Top

F Top Pieces (2)

G Top Strips (15)

H End Aprons (2)

I Fr/Bk. Aprons (2)
J Splines

* see text

Vo x 112 - 59

22V2 x 5854 - ¥4 ply

134 x 3z - 2212
134 x 32 - 62Va
Va4 x 1 - 16 Lineal Feet

1"-DIA.
DOWEL

e X 5"
HEX HEAD BOLT

® FooT

END VISE
(SEE PAGE 27)

HaFdware List

® (15) No. & x 114"
Fh Woodscrews

® (4)38"x5"

Hex Head Bolts

® (4) 38" Washers
® (4) 38" Nuts

® (4)1"x 3Y2" Dowel
@ (4) 12" x1" Dowel

Cutting Diagram

134" x 8" - 96" (11 BD. FT.)

134" x 8" - 60" (7 BD. FT.)

No. 7

1 E[EPZ B
o ; I H E E/ B
27z T i Z 7,
154" x 10" - 96" (13 BD. FT.) 134" x 7" - 60" (& BD. FT.)
7 c
G A c
e ) A “ Z
194" x 612" - 96" (9 BD, F1.) NOTE:
: D | % J ALS0 REQUIRED:
= s = ' x 48" - 96" PLYWOOD
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I began work on the bench by
building the base. It consists of
two side assemblies connected by
a pair of stretchers, see Fig. 1.

SIDE ASSEMBLIES

Each side assembly is made up of
an arm (A) that supports the
bench top. And a foot (B) that
rests on the floor. Then these two
pieces are connected with two
legs (C), see Fig. 1.

ARMS & FEET. Both the arms
and the feet are made by gluing
up two pieces of 8/4 (134"-thick)
stock. The length of both piecesis
25" — the only difference is their
height (width), see Fig. 2. The
arm is 2" high and the foot is 312"
high. To soften the corners of
these pieces, I cut abevel on each
end, see Fig. 2a.

MORTISES. To make the side
assemblies as strong as possible,
the arms and feet are connected
to the legs with mortise and
tenon joints, see Fig. 1. The mor-
tises in the arms and feet are the
same size and same distance from
each end, see Fig. 2a.

To make these mortises, T used
a 1"-dia. Forstner bit in a drill
press to remove most of the
waste. Then I squared up the
sides of the mortise with a chisel.

RELIEF. After cutting the mor-
tises, a relief is cut in the bottom
of each foot (B). An easy way to
do this is to clamp the feet to-
gether and drill 1"-dia. holes for
the start and stop points, see Fig.
3. Then, unclamp the feet and cut
out the waste on the band saw.

LEGS. Now that you've com-
pleted the feet, the next stepis to
make the four legs (C). These
pieces are glued up from 8/4 stock
and are cut to a finished length of
2614", see Fig. 4. (Note the loca-
tion of the glue line.)

TENONS. After cutting the legs
to length, tenons are cut on both
ends. The tenons are 114" long
and sized to fit the mortises you

18

n i -
( 1" DOWEL

LEG

Bt
WASHER

" v 5"
HEX HEAD
BOLT

NOTE:
BOTH SIPE ASSEMBLIES

ARE IDENTICAL
_ FOOT
2 CENTER 1" -WIDE
MORTISE

NOTE: GLUE UP BLANKS
FROM 134"-THICK STOCK I

i

MORTISE DETAIL
fe— 3"—)-—-(—21/2"4»]

RO T

5 FIRST: CLAMP FEET TOGETHER
AND DRILL 1"-DiA, HOLE

SECOND:
= UNCLAMP FEET
= AND cUT
RELIEF

cut earlier in the arms and feet,
see Figs. 4 and 4a.

Before gluing the legs in place,
there are a couple more things to
do. The first is to cut mortises for
the stretchers that are added

ShopNotes

later, see Figs. 4 and 4b. Second,
you'll need to drill counterbored
holes for connecting the stretch-
ers to the legs, see Fig. 4b.

SIDE ASSEMBLY. Finally, sand
all the sharp edges of the arms,

No. 7
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feet, and legs. Then glue up the
two side assemblies.

STRETCHERS

The two stretchers (D) that con-
nect the side assemblies are also
made of 8/4 stock, see Fig. 5.
Short tenons are cut on the ends
to fit the mortises in the legs, see
Fig. ba.

KNOCK-DOWN SYSTEM. The se-
cret to holding the stretchers in
place is a unique knock-down sys-
tem. It allows me to disassemble
the base when I need to move or
store it, refer to Figs. 1 and 1la.
Then quickly assemble and tighten
it to form a solid base again.

CROSS DOWEL. The heart of the
knock-down system is a cross
dowel that fits in the stretchers,
see Fig. 5. A notch in the dowel
“captures” a nut and prevents it
from spinning when the bolt is
tightened, refer to Photo A on
page 16 and Fig. 7.

NOTCH. To locate this notch,
dry clamp the base together and
insert a 5"long dowel in the
stretcher, see Fig. ba. Then drill
a hole into the stretcher and
through the dowel, see Fig. 6.

At the same time, make a mark
on the dowel flush with the bot-
tom of the stretcher (so you can
cut it to length later), see Fig. 6.

CUT NOTCH. Now it’'s just a
matter of cutting the notch, see
Fig. 7a. To do thig, I made two
saw cuts, then cleaned out the
waste with a chisel.

J:wé 1
“ ? 5 ren (b : T\
£ CUTTENONS | ¥ °—3 |—34g"
Lec [ L
i 'l e —
SECOND: %‘ ¥ +
cut
MORTISES o "
K,- t | 1"\i
; MORTISE FOR
(" | TENON DETAL Z.) 26" S
N W o [
S TENON
.Y =
112 A
] /
(
e e e
N Y, | )
|
2 e (3. 2

SECOND:

FIRST: cur TENON5/1
ON ENDS .

DRILL 1"-DIA, HOLES
FOR CROSS DOWELS

k‘_vzu

~i'

1" HOLE FOR

STRETCHER

.

<—15/4"—>l

is made, cut the dowel to its fin-
ished length. Then, since it'll be
difficult to rotate the dowel (and
position the nut) after it’s cut to
length, I cut a slot in the bottom,

a screwdriver in the glot and turn
the dowel.

ASSEMBLY. Finally, assemble
the base by first threading the
bolts into the cross dowels. Then

KERF DOWEL. Once the notch see Fig. Ta. This way [ caninsert tighten down the bolts.
7 -
6 a.
FIRST: STRETCHER iz STRETCHER
INSERT DOWEL
NOTCH
. IN STRETCHER {j\ DAL
i 3 T L 38" WASHER TO FIT
i S T /8" NUT
Y o\ - }: }
L S % =T A\ fat] *
i N = o o (3
L SPADE BIT | ; = Dla
SECOND: prILL ! WEL CUT SLOT
INTO STRETCHER A T By 5" \v\:TH
AND THROUGH HIRD: ; HEX HEAD BOLT CUT DOWEL HAND
THE DOWEL MARK DOWEL FLUSH WITH \__SAW
= STRETCHER
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A sturdy, stable »

top is easy to 8 | re— h155/4"_”"‘_’35/4"_’“‘_‘53/“"ﬁ (7:!2055 SECTION
make when you T_l ® N T
build it up from ot TOF PIECES — @ 4
Bl u
several layers. s S (3 DTH[CK wao?o)
Al GLUE AND SCREW
TOP PIECES TOGETHER

L. o o
13/ J F— 58%4"

With the base complete, the next | g
step is to build the top. It’s built M PR S TN
up by first gluing and screwing

two plywood top pieces (F) to-
gether, see Fig. 8. Then, hard-
wood strips are glued to the
plywood, see Fig. 9.

Note: Instead of hardwood
strips, you can use a double layer
of Masonite, see photo B on page
16. The first layer is screwed to the
plywood. The second (top) layer is | TOP STRIPS
carpet-taped in place. This allows Oatx1t - 59TLONG)
it to be replaced as needed.

STRIPS. To cut the fop strips LAST STRIP
(G), start with a clear (no knots) DL S
blank of 114"-thick hardwood.
Then cut 14"-thick strips off the
edge, see Fig. 9a.

TEST FIT. To make sure all of
the strips fit tight together, it’s a
good idea to test fit them before
gluing them in place. Note: The
strips are cut long so they hang
over the ends, see Fig. 9.

ADHESIVE. After you've fit all
the strips, the next stepis to glue
them to the top. The only unusual ;;.E,fg ?NHP?','\%E
thingis the glue I used — construc-
tion adhesive (such as PL400).

I did this for two reasons.
First, since the strips will move
with seagonal changes in humid-
ity, I needed an adhesive that was
extremely strong, but still flex-
ible. Second, to glue and position
all the strips at onee, Thad to have
an adhesive that had plenty of
assembly time before it set up.

TRIM STRIPS. Afterletting the
strips dry overnight, run a flush
trim bit in a hand-held router
around the top, see Fig. 11.

GRAIN RUNS |-
VERTICAL
ON STRIPS

RIP STRIPS FROM EDGE
OF 112"-THICK BLANK

CLAMP FIRST STRIP
FLUSH TO EDGE
OF TOP

B

’ TOP STRIP

U\ b

FLUsH ([T
TRIM BIT

.
Gﬁ; B

TOP FIECES

TRIM STRIPS FLUSH
WITH EDGE OF TOP

S
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The Aprons

A The aprons are attached to the
top with a spline and groove joint.
These splines also lock the cor-
ners of the aprons together.

All that’s left to complete the top
is to add the aprons, see Fig. 12.
The aprons wrap around the top
and cover the plywood edges.
They also form the back jaw of
the shop-made vises on page 23.

CUT APRONS. All of the aprons
are cut from 13/4"-thick stock and
are 314" wide. The end aprons (H)
are cut to match the width of the
top (2212"). The front and back
aprons (1) are cut to match the
length of the top plus the thickness
of the two end aprons (6214").

SPLINE & GROOVE. To join the
aprons to the top, and to “lock”
the corners of the aprons to-
gether, [ used a spline and groove
joint, see Fig. 12.

GROOVES. The first step to
making this joint is to rout a
groove around the edge of the
top, see Figs. 13 and 13a.

Then a matching groove is
routed on the inside face of the
apron pieces (H,I). Note: To lock
the top corners of the aprons to-
gether, this groove “wraps
around” the top ends of the end
aprons (H), see Fig. 14.

To lock the bottom corner of
the aprons together, I routed an-
other groove across the lower
ends of the end aprons (H), see
Fig. 14. Then a matching stopped
groove is routed near the bottom
edge of the front and back aprons
(I), see Fig. 15.

No. 7

BACK AFPRON

(124" x 312" - 6214™)

%?
B

ALL APRONS ARE CUT

FROM 13/4"-THICK STOCK

SPLINES
(1"™-WIDE)

FRONT APRON
(154" x 312" - G2V4")

SPLINES. After the grooves
are routed, 1"-wide hardwood
splines (J) are cut to fit in the
grooves, see Figs. 14 and 15.

Before gluing the splines and
aprons to the top, there are a cou-
ple of things to consider. First, if
you're adding one (or two) of the

shop-made vises shown on page
23, the aprons need to be drilled
before they're glued to the top.
Second, if you have a Masonite
top, lift off the top layer before
gluing on the aprons. If you don’t,
the top layer will be glued to the
aprons and won’t be removable.
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Ass

With the top complete, there’s one
more step before assembling the
bench. That’s to glue spacer blocks
tothe arms of the base, see Fig. 16.

SPACER BLOCKS. The spacer
blocks allow you to adjust the
working height of the bench. At
the same time, they provide clear-
ance for the vises shown on page
23. In my case, the blocks are 114"-
high (thick). This makes the work-
ing height of the bench 34".

You'll need four spacer blocks
(E) (three if you've installed the
shop-made front vise), see Fig. 16.
After you've cut the bloeks to size,
glue them to the top of the arms.

DOWEL PINS. The topisheld to
the base with four dowel pins.
These pins fit in holes drilled in
the front and back aprons (I) and
in the spacer blocks (E).

Locating the holes in the
aprons is easy. Start by flipping
the top upside down. Then drill
1%"-dia. holes, 9" in from each end
of the front and back aprons, see
Figs. 17 and 17a.

To Iocate the matching holes in
the spacer blocks, I used dowel
centers, see Fig. 17a. (These are
just round metal inserts with
sharp points. They’re available at
most hardware stores.)

DOWEL CENTER. Insert a dowel
center in each apron hole. Then
flip the base upside down and po-
sition it so it’s centered from end-
to-end and from front-to-back. To
transfer the hole locations, sim-
ply tap on the base.

Then flip the base right side up
and drill the holes. Next, insert
the dowel pins and set the top on
the bagse, see Fig. 18.

FINISH. The only thing leftis to
apply a finish to the bench. I
wanted a finish that was durable
and easy to maintain. Polyure-
thane is durable, but it can erack
under heavy use. So T went with
an oil finish. T rubbed in two coats
of tung oil. Then buffed the bench
to a nice sheen.
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FEATURE PROJ

o Shop-Made

Vise

This vise combines a massive wood
face and a double row of dog holes to
provide two separate clamping options.

If there’s one feature that changes a workbench
from a simple table into a real woodworking tool,
it’s a vise. So when we set about building the bench
in this issue, the question naturally came up about
the kind of vise it should have.

After looking at several manufactured vises, it
was obvious that an inexpensive vise with all the
features we wanted just wasn’t available. That’s
when we decided to build our own shop-made ver-
sion, see photo.

CLAMPING OPTIONS. This vise provides two dif-
ferent clamping options. A massive wood face
clamps work against the front of the bench. And
there are two rows of dog holes (with shop-made
dogs to go with them) that allow large projects to

be clamped on the benchtop.

TWO VISES. To make the bench more versatile, I
added a second vise to the other end. (For informa-
tion on building this vise, refer to page 27.) Al-
though both vises are designed to complement the
ShopNotes bench, with a few modifications either
of them ean be added to an existing workbench.

MATERIALS. All it takes is a vise screw and a few
basic materials. The main component is a 2114"-
long vise screw that I bought from a tool catalog.
(See page 31 for sources of hardware.)

The metal rods that guide the face of the vise are
cut from sections of black iron pipe that I picked up
at the hardware store. And the wood parts of the
vise are made from 84 (134"-thick) hard maple.

GUIDE
RAIL

EXPLODED
VIEW

o

. BENCHTOP  —

. ASBEMBLY 57 Hardware

® (1) Vs - dia. x 21V4" L

Materials List

194" x 112" - 18"

A Keeper Strip (1)

B Face (two pieces) 1%4"x5"-18"(rgh.)

C Guide Block (1) 134" x 3" - 10V2"

D  Brace Blocks (2) 134" x 2%8" (rgh.) - 10V2"
E Brace FPlate (1) 7 x 10Vz" - Fa" plywood

F  Spacer Blocks (2) 134"x3"-2V4"

G Guide Rails (2) flaix 28 wazl o8

H Handle (1) 1"-dia. Dowel - 14"

! Cap(2) 1V2"% 1%2" - 12"

Note: Parts cut from (1) 134" x 5V2" - 86"-long piece.

Vise Screw L4
® (2)Va"x42"LagSerews ©
® (6) Va"x 3" Lag Screws  ®
® (8) #12 x1%2" Fh Screws
® (6) #56x 14" Fh Screws  ®
® (4) 2" Concrete Nails ®

(4) 3" Concrete Nails
(2)%4"1.D.x24" Iron Fipe
(8) V4" Flat Washers
(2) #6 x ¥4" Fh Wood-

screws (Brass)

(6)#10x2V2"Fh Screws

(2) 1"-dia. O-Rings

KEEPER
STRIP

4" 5 3"
LAG
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Front Vise

FEATURE PROJECT

KEEPER
STRIP

i

~.

V4" % B
LAG
LREY WASHER )
b N (¢ ™
: DRILL1-DIA.  KEEPER : s DRILL (7a"-DIA. HOLE
x5 COUNTERBORE  STRIF APRON i 5'—e—4"—» -~ op vise sCREW
f f 12" DEEP %# B4 i Bl * -
: 1 2 Bal 1 Rl b
| AL o e | [y
Ve 2 l‘_ 33/4_"_>| 11_35/4’4 ou * R ‘{4_ F/ 171" z e
<€ 18" - DRILL STOPFED HOLES CUT OR SAND 134" RADIUS THEN
¢ ) \__TO MATCH GUIDE RODS GLUE PIECES TOGETHER  /

A nail and a
scrap block lets
you file an equal
amount off both
the edges of a
spade bit.

This shop-made vise is modeled
after a traditional woodworking
vise, With this type of vise a large
wood face forms the front jaw.
And the apron of the bench acts
as the back jaw, see Fig. 1.

If you plan on adding vises to
the workbench shown on page 16,
it’s easier to work on the aprons
before they're glued to the bench
top. For an existing bench that
doesn’t have aprons, you'll need
to make an apron. (For more on
this, refer to page 21.)

Note: To allow clearance for
the moving parts of the vise, the
apron should extend at least 114"
below the benchtop, see Fig. 1a.

KEEPER STRIP. Once the apron
is complete, a keeper strip (A) is
added to the bottom edge of the
front apron. The purpose of the
strip is to support two metal guide
rods that are added later. To make
it easy to install the vise, the
keeper strip is attached with six
lag screws (no glue), see Fig. 1b.

FACE. With the keeper strip in
place, the vise face (B) is built up
from two pieces of 8/4 (13/4"-thick)
stock, see Fig. 1¢. To give the vise
a traditional look, I cut the out-
side piece shorter and rounded

24

the corners before gluing the
pieces together, see Fig. 1c.

At this point, all that’s needed
is a way to clamp the face tightly
against the apron. That’s where
the vise screw and guide rods

come in. The vise screw provides
the clamping pressure while the
rods keep the jaws aligned.

The key is to get the holes in
the face to align with the holes in
the apron. To do this, I made a

MASONITE

NOTE:

5 USE 18"

/| DRILL BIT TO
~ |MARK HOLES

-KEEPER M /'
STRIP -,
‘\ e ’}E

il

: #
78

2

J
L9

DRILL
#12x 112" 2Va"-DIA.

[Fh WOOD- |4 E FOR
SCREW | visE NUT

| TO GUIDE BLOCK

NOTE: UsSE MODIFIED
SPADE BIT TO DRILL
HOLES FOR

SCREW VISE NUT GUIDE RODS

TEMPLATE

FIRST: MARK
AND DRILL HOLES
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FEATURE PROJECT

template that has 14"-dia. holes to
mark the centerpoints of the vise
screw and guide rods, see Fig. 2.
By cutting the template the
same length as the face and add-
ing a Masonite lip to the bottom,
all you have to do is hold the ends
flush to mark the holes. (I used a
brad point bit, see Fig. 2a.)
DRILL HOLES. Drilling a 114"-
dia. hole through the apron and
the face for the vise screw is easy.
The tricky part is drilling the
holes for the guide rods so they
slide smoothly without any “slop.”
GUIDE RODS. The problem is
the guide rods are made from 3/4"
iron pipe and the outside diame-
ter of this pipe is slightly more
than 1146". The solution is to file
a 114" spade bit to the correct
size, see margin tip on page 24,
CARRIAGE. After drilling the
holes, the two-part carriage is
added. A guide block (C) supports
the guide rods and houses a nut
that’s part of the vise screw, see
Fig. 8. And two brace blocks (D),

4 2"-LONG 1
CoﬁgiETE (a, BRACE CENTER NAIL )
" PLA
34"-PLYWOOD _101a" 7 i / el

|
NOTE:

RABBETS V4"-DEEP

(24" LONG)

CARRIAGE
ASSEMBLY

)‘0/#5)( 144" Fh .
WOODSCREW
° BRACE
CUT 134" WIDE > ’ PLATE

T T T 7 Ta”
o et =l L i L
=0 el & "f:
£ \GUIDE ROD iy

2!
: DRILL - A ]
Y A4 ustDiA. T g D
4 - 7 |PILOTHOLES| ~.- %
N

BRACE BLE)CIS/

keep the guide rods parallel to each
other as the vise is tightened.
Here again, I used the tem-
plate to loeate the holes. The only
difference is the blocks are
shorter than the template. So
you'll need to center the template
on the length of the blocks.
After drilling the holes, the

SPACER

BLOCK
(137" x 3" - 24"

;. 3"-LONG
A. COoNCRETE
KEEPER NAIL

STRIF - T AT
=

’ . EAGE

Va"-DIA.
~HOLES

\APRON/ MOUNTING FLANGE)

FIRST: GLUE
SPACER BLOCKS TO
GUIDE BLOCK
ASSEMBLY <
ROD O | SECOND: priLL
g COUNTERBORED
E&Ek Slde SHANK HOLES AND
TO ATTACH VISE ATTACH GUIDE BLOCK
TO BENCHTOP
SECOND:

DRAW FACE TIGHT
AGAINST APRON

FIRST:
APPLY CON-
STRUCTION ADHESIVE
TO HOLES IN FACE AND

INSERT GUIDE RODS

No.7

ShopNotes

vise nut is screwed in place, see
Fig. 3. Then the bottom edges of
the brace blocks are trimmed off
to clear the base of the bench.
ASSEMBLY. Now it’s just amat-
ter of cutting the guide rods to
gize (24") and sliding them through
the holes in the blocks, see Fig. 4.
Then a brace plate (E) with two
shallow rabbets is glued and
screwed to the brace blocks.
PINS. To keep the rods from slid-
ing out of the brace blocks, they're
“pinned” in place, see Fig. 4a. (I
drilled pilot holes and then drove
in hardened steel concrete nails.)
ATTACH VISE. Next, the keeper
strip is removed and two spacer
blocks (F) are glued to the guide
block, see Fig. 5. Then, with the
spacers snug against the apron,
counterbored holes are drilled in
the guide block and lag screws are
used to fasten it to the benchtop.
INSTALL FACE. At this point,
the face can be installed by apply-
ing some construction adhesive
(PL 400} in the holes and slipping
them over the guide rods. As be-
fore, the rods are pinned after
drawing the face tight against
the bench with pipe clamps, see
Figs. 6 and 6a.
Finally, the vise screw is
threaded into the nut and the
mounting flange screwed in place.
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A wooden hand-
screw supports
the sides of the
cap when arill-
ing the hole for

the handle.

Front Vise (con't.)

Before flipping the benchtop
over, the last step is to install a
pair of guide rails (G), see Fig. 7.

These rails solve a common
problem of most vises — the ten-
dency of one end of the vise to
rack or “toe in” when a workpiece
is tightened in the opposite end.
This uneven clamping pressure
can cause a workpiece toslip. And
it eventually enlarges the guide
rod holes in the face.

To solve the problem, the rails
“harness” the rods so they can’t
move from side to side. This
keeps the vise face parallel to the
edge of the bench.

INSTALL RAILS. To make this
work, the rails are cut to fit be-
tween the front and back aprons.
Then, they're fastened to the
benchtop. An easy way to locate
the rails is to mark the path of the
brace plate () on the benchtop
with the vise in the open and
closed position, see Fig. 7. Then
serew the rails to the top using
the lines as a reference.

BENCH DOGS & HANDLE

At this point, the vise can be used
to clamp a workpiece against the
edge of the bench. But to clamp
work flat on the top, I added a
bench dog system.

This system has two basic com-
ponents: holes and bench dogs.
First, two rows of holes are
drilled across the benchtop and
the top edge of the face, see Fig.

FEATURE PROJECT

GUIDE RAIL

7

SECOND:
SCREW GUIDE RAILS

TO BENCHTOF USING
LINES AS A REFERENCE

FIRST: MARK LOCATION
OF BRACE PLATE ON BENCHTOP
IN OPEN AND CLOSED POSITION

DRILL
S4"-DIA.
HOLES
THROUGH TOP
AND VISE FACE
FOR BENCH DOGS

CENTER

HOLES
ON

ZTHICKNESS
OF FACE

8. As the vise is tightened, work
iz clamped between stops or
“dogs” that fit in the holes.

BENCH DOGS. The dogs can
either be made of metal or wood.
(For sources of brass dogs, see
page 31.) To make wood dogs, all
it takes is a 3/4"-dia. dowel.

The dowel is ripped offcenter
on the bandsaw, see Fig. 9a. Then,
atapered “flat”is filed on both ends
of the thick piece.

After trimming the thin piece

to length and gluing the pieces
together, the bottom flat creates
a “spring” that holds the dog in
place. And the top flat forces
work down onto the bench as the
vise is tightened.

HANDLE. To complete the vise,
I added a handle (H) and two
caps (I). The handleis just a piece
of 1"-dia. dowel, see Fig. 10. And
the caps are beveled wood blocks
with holes drilled in the center,
see Fig. 10a.

FIRST: rIP 34" DOWEL

= HANDLE
9 | onsaNDsaw = e 10 ® SECOND: a
' ﬂ i‘— 7 5 CUT BLOCKS .
B L~
SECOND: — r‘] Ve
FILE TAPERED I H
FLAT ON TOP LN &
AND BOTTOM
OF THICK PIECE NOTE: =
g+ FILE Yig"
THIRD; TAPER < L
TRIM THIN PIECE ON BOTH »
TO LENGTH AND || ENDS ¥ Dg’ﬁ? 5 " -
GLUE FIECES = L il #6 x 94" Fh
eyl THROUGH WOODSCREW
war |l CAP (BRASS)
1. NOTE: CUT 716" BEVEL
BeRING ACFaAS ON CORNERS OF

__

SHOCK ABSORBER

>

e 112" SQUARE BLANK

_/
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End Vie

FEATURE PROJECT

. The end vise is built the same
way as the front vise. It’s just
longer. As a result, you'll need to
change the size of a few parts, see
Materials List.

FACE. The most noticeable dif-
ference is the length of the face
(26" in my case). It spans the
width of the benchtop which al-
lows you to clamp longer work.

KEEPER STRIP. Increasing the
length of the face also requires a
longer keeper strip. Like the
front vise, it combines with the
apron to form the back jaw. But
because the side apron fits be-
tween the front and back aprons,
the keeper strip extends 134"
(the thickness of the aprons) on
each end, see Fig. 11.

HOLE LOCATION. Another dif-
ference is the location of the holes
for the guide rods. To distribute
the clamping pressure evenly,the
guide rods are farther away from
the vise screw.

CARRIAGE. With the rods far-
ther apart, the guide block and
brace blocks also need to be longer,
see Fig. 12. And, to make the
brace blocks morerigid, the brace
plate is larger.

GUIDE RODS. But alarge brace
plate reduces the maximum
opening of the vige —if'the guide
rods are the same length as the
rods on the front vise. To create
the same size opening as the front
vise, the guide rods are 30" long.

INSTALLATION. After cutting

FRONT .-":';
APRON : v
KEEPER
STRIP |
o
Va" FLAT
WASHER

Ya" x 3" LAG SCREW

BACK

<~ _APRON

/] —

TEMFLATE IS
26" LONG

END APRON

L

s

KEEPER STRIP 43
‘ SO Hardware
*l 78" }-Fz"a--qidr'/a'*»;«—' 5| Va'x 3"
LAG ® (1) 1Ve"-dia. x 214" Vise
SCREW
/ Screw
A R ® (4)Va"x4V2" Lag Screws
M&t@!" 13’5 Llét ® (8) V4" x 3" Lag Screws
y = e % ® (8) #12 x 1V2" Fh Screws
AA Keeper Strip (1) 134" x 112" - 26 ® (10) #6 x 1V4" Fh Screws
BB Face (two pleces) 134" x 5" -26" (rgh.) ® (4) 2" Concrete Nails
cc Guide Block (U 1";/4"4‘( 3" - 15V2“ ® (4) 3" Concrete Nails
DD Brace Blocks (2) 134" x 2%8" (rgh.) - 18V2" ® (2) 34" L.D. x 30" Black
EE Brace Flate (1) 13" x 18Y2" - 94" Plywood iron Plpe
FF 5pacer Blocks (2) 1‘3/4“)( 3” o 6" ® (12) V4u Ffat Washers
GG Guide Rails (2) e x 2" - 4414" ® (2) #6x ¥4" Fh Wood-
HH Handle (1) "-dia. Dowel - 14" screws (Brass)
11 Cap(2) 12" x 12" - 112" ® (8) #10x 2Y2" Fh Screws
Note: Farts cut from (1) 134" x 92" - 96" piece. ® (2)1"-dia. O-Rings

B]

the rods to length, the end vise is
installed the same way as the
front vise. But the guide rails
that “track” the brace blocks are
longer. I cut them to fit between
the guide rail of the front vise and

the end apron, see Fig. 13.

DOG HOLES. One final changeis
the dogholes. They’re still 7" apart.
But they run down the length of
the bench to allow you to clamp
larger projects.

1 2 BRACE PLATE 13
o (34" PLYWOOD) F@.‘ # 1477.. gttt
< CONCRETE T B e[+ # =% S &
§T° FBxUL NAIL - == ‘ BLOCK e @@) 21;/ e = =
S~ WOODSCREW Bt R B o
| B> E‘/, W || | cuipE rRAL e
: \"? : \@ O |(112" x 2" - 44Vs") E
i : ] BRACE SPACER m
NOTE: 1 le] SCREW BLOCK ELE)C}( =
DRILL HOLES d 1\>@ “ LOCATIONS {124"x34%6™)
THEN TRIM TO b i - -
" GUIDE RODS i Eo
; . FINAL WIDTH OF 2 =~ hn e L e —d —== =
BRACE BLOCK N
(134" x 238" (rgh.) - 1812") 7 e 14" el 14wl 120"
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TIPS & TECHNIQUES AR i

Shop Solutions

Dowel Cuttmg Jig

B Here’s a simple jig that makes
cutting dowels easy. It's just a
block with grooves that are sized
to accept 14", 34", and 14"-dia.
dowels, see Hig. 1.

To keep the dowels from
bouncing out of the grooves, I
used 14"-thick Masonite for the
top. And used another piece of
Masonite as a stop to set the

length of the dowels, see Fig. 2.
To cut dowels, first clamp the
jig to your radial arm saw. Then
get the stop strip to the dowel
length you want, see Fig. 2. After
you've cut the dowel, slide the
strip out of the way and push the

dowel through.

Andrew R. Swaney Jr.
Fredericksburg, Virginia

1 | Firs:
CUT GROOVES TO
FIT DOWELS

SCRAP BLOCK

S~

2

SLOTS DETERMINE

V&" MASONITE

on

SECOND:
GLUE ON TOP

V8" MASONITE

LENGTH OF DOWELS

e,

STOP

I

TO CUT OFF DOWEL, ALIGN
BLADE TO THIS KERF ONLY

5h0p-Made Bench Clamp

B When you plane or sand a
board, it’s a good idea to clamp it
down. The problem is the clamps
get in the way. My solution is to
use a pipe clamp and a few pieces
of hardware.

The idea is to mount the eclamp
to the side of the bench top. To do
this, I used eye bolts and threaded
inserts, see drawing. (The inserts
allow me to quickly remove the
clamp.) Then, to allow clearance for
the jaws, I added two spacers.

Since I wanted to be able to
work the entire surface of a 1£"-
thick workpiece without hitting
the jaws, I positioned the clamp
so the jaws are no more than 38"
above the bench top, see Fig. a.

Bob Easler
Des Moines, Iowa
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TIPS & TECHNIQUES

Rlp Fence Alignment Gauge

1 MNOTE: cro5S BAR AND SUPPORT
BLOCK ARE CUT FROM
15"-THICK STOCK

CUT RUNNER TO FIT

TABLE TOFP

MITER GAUGE SLOT =
3 (s
(a #8xYa"Fh  Sig"x V4" WING NUT Y
*  WOODSCREW  MACHINE
SUPPORT SCREW 56"
SLIDING - A
BLOGKs, | cronamag WASHER
A Y- e e ek
s [? gty =
¥ 3 - =
# g %"‘\: RUNNER
A g

B I've had a recurring problem
with my table saw. When ripping
a board, it often binds. The prob-
lem was my rip fence doesn’t lock
down parallel to the saw blade. So
to solve this, I made an alignment
gauge that allows me to quickly
check that the fence is parallel to
the blade before I make a cut.
CROSSBAR. The heart of the
gauge is a sliding crossbar that
checks if the fence is parallel to
the blade, see Fig. 1. To make
sure the crosshar remains per-
pendicular to the blade and fence
during alignment, I screwed a

Glue Brush Tip

B Recently, I went to glue up a
project and realized I was out of
glue brushes. Instead of driving
to the hardware store, I decided
to try an old tooth brush.

It worked great. The bristles
pushed the glue around well. And
the brush was wide enough to
cover the entire edge in one pass.

Ken Ross
Grove City, Ohio

No.7

support block to a runner that
fits the miter gauge slot.

SET-UP. To use the alignment
gauge, first set the distance you
want between the fence and
blade. (Set and check this dis-
tance by measuring between the
blade and fence.) Then lock the
fence in place.

ADJUST CROSSBAR. Next, set
the runner in the miter gauge slot
and slide the gauge forward until
the sliding crossbar just touches
the blade, see Fig. 2. Now slide
the erogsbar over until it butts up
against the rip fence and tighten

| | SECOND:
USE GAUGE'
TO CHECK
FRONT AND
‘BACK OF
FENCEl

o |

ISe=======cc=cum)

FIRST: b 4

BUTT CROSS BAR
AGAINST FENCE
AND TIGHTEN

| WING NUT

THIRD: !
ADJUST FENCE IF
NECESSARY

down the wing nut.

Once the gauge is set up, you
can use it to make sure the fence
is parallel to the blade. To do this,
slide the runner towards the
front end of the fence, see Fig. 2.

If the crossbar binds, tap the
fence away from the blade. But if
you see daylight between the
fence and crossbar, then just tap
the fence towards the blade.

After the front end of the rip
fence is set, check the other end
in the same manner, see Fig. 2.

Milton L. Stover
Sarasola, Florida

ShopNotes

If you'd likeé to share original solu-
tions to problems you've faced, send
them to: ShopNotes, Attn.: Shop So-
lutmns, 2200 Grand Ave.,, Des
Moines, IA 50312. £E g
-~ We'll pay up to $200 depending on.
- "the published length. Send an expla-
nation along with a photo or sketch.
Include a daytime phone number so
we can call you if we have questions.
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What’s the dif-
ference between
a board foot
and a square
foot? It has to
do with the
thickness.

Board
Footage

B Some lumber stores tag the price

of each piece of wood. Others don’t.

When they’re not labeled, how can
1 calculate the cost of the wood?

Mark Benda

Forest City, lowa

The price of hardwoods is usually
calculated in dollars per board
foot. So in order to determine the
cost of the wood, you'll first need
to calculate the number of board
feet in each piece.

BOARD FEET. A board foot is a
volume measurement that in-
cludes thickness and width as
well as length, see drawing be-
low. This means two boards of the
same thickness can be different
length and widths and still have
the same board footage.

CALCULATIONS. To determine
the board feet in a piece of lum-
ber, start by measuring the piece
in inches (not feet), and convert
the fractions to the next inch. For
example, 514" becomes 6", and 4
feet 354" (5194") becomes 52"

In figuring board feet, any-
thing less than 1"-thick is figured

LUMBERYARD

at the full rough dimen-
sion. For example, 34"-
thick or 13/16"-thick stock
is figured as 1"-thick.

After finding the dimensions,
multiply the thickness of the piece
times the width times the length.
Say you've got a 34"-thick board
that’s 514" wide and 96" long.

To determine the board feet,
start by multiplying 1" x 6" x 96".
This gives you a total of 576
square inches. Now divide the to-
tal by 144 (the number of square
inches in a board foot). In the ex-
ample, this would be 4 board feet.

COSTS

Once you know the number of
board feet, multiply that number
times the cost per board foot to
get the cost of the board. To get
the total cost for a project, just
multiply the total board footage
by the cost per board foot.

For example, the workbench
on page 16 uses about 50 board
feet of 8/4 (134"-thick) stock. We
paid $2.50 per board foot for ma-
ple. So the hardwood costs $125.

THICK LUMBER. Also, be aware
that thick stock may cost more per
board foot. It’s best to calculate the
board feet of 34" stock separately
from the thicker stock.

THIN LUMBER. Thin lumber can
also get confusing. Remember
that any board less than 1" thick
is figured as if it was 1" thick.

This means that a 14"-thick
board could be listed as having
the same number of board feet as
a 34"-thick board that’s the same
width and length — even though
the 14" board actually has less
volume of lumber in it.

To eliminate the confusion, the
standard practice is to list lumber
that’s 14"-thick or less in square
feet, not board feet.

Basically, this means you pay
more for less wood. The reason s,
most lumber dealers have to start
with thick stock. Then pay to
have it surfaced or resawn to
make thinner stock.

-lllx 3")( 16” 5
SE e 1 BOARD

NOTE:
ANYTHING LESS
THAN 1" THICK IS
FIGURED AS 1"
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TWO BOARDS THAT
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 Lumber Questions?
Identifying, selecting, and
- buying materials for your
workshop projects can be a
hit confusing. St
If you have any questions
_ about lumber or other pro-

- ject materials, send them
to: ShopNotes, Attn: Lum-
beryard, 2200 Grand Ave.,
Des Moines, A 50312,

Please include a daytime
phone number so we can
call you if necessary.
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Sources

ShopNotes Project Supplies is of-
fering some of the hardware and
supplies needed for the projects
in this issue.

We've also put together alist of
other mail order sources that
have the same or similar hard-
ware and supplies.

RAISED PANEL JIG

We're offering a hardware kit for
the Raised Panel Jig shown on
page 4. The kit includes all hard-
ware (screws, bolts, and washers)
necessary to build this project.
(You'll need to supply the wood
and the 14"-thick Masonite.)

In addition to the hardware,
we're gupplying two pre-cut 16"-
long steel rods. (This type of rod
is ugually available at local hard-
ware stores and building cen-
ters.) Also included are a finger
guard and special wing nuts.

The finger guard is manufac-
tured to our specifications from
optic orange Plexiglas. It comes
pre-cut and ready to install.

Finally, to provide abetter grip
(and more leverage), we've in-
cluded large plastic wing nuts in
the hardware kit.

S6807-100 Raised Panel Jig
Hardware

 MAIL ORDER SOURCES

Similar hardware and supplies may be found in the

VISE SCREW

ShopNotes Project Supplies is of-
fering the vise screw that we
used to make the shop-made
vises in this issue, see photo
above. (One vise screw is re-
quired for each vise.)

This vise screw has an overall
length of 2114". Each screw
comes with a matching vise nut.
(You'll need to supply your own
mounting screws, rubber O-
rings, and handle.)

Note: After we built the Work-
bench shown on page 16, the

manufacturer changed the color
of the mounting flange and the
vise nut from blue to black.

This vise screw is also available
from another mail order source
listed below,

S1303-1115 ShopNotes Vise
BSEPOW st $34.95 ea.

BRASS BENCH DOGS

One way to improve the versatil-
ity of any workbench is to add
bench dogs. An easy way to do
this is to drill 34"-dia. holes and
use round bench dogs. You can
make your own bench dogs, refer
to page 26. Or you can purchase
metal bench dogs.

ShopNotes Project Supplies is
offering bench dogs made from
solid brass, so they're less likely
to nick your plane blades or chis-
els. The face of each dog is angled
to force the workpiece down on
the bench and cross-hatched for a
better grip, see photo above,

Note: To get the bench dogs to
slide smoothly in the holes, I used
a dowel wrapped with sandpaper
to enlarge the hole slightly.

For other mail order sources of
brass bench dogs, see list below.

S1301-618 Round Brass
Bench Dogs (1 pair)......... $19.95

ORDER INFORMATION

following catalogs. Please call each company for a catalog
or for ordering information.

Bridge City Tools Sears Woodcraft
800-253-3332 800-366-3000 800-225-1153
Wonderbar Keyless Chucks Keyless Chucks, Brass

Garrett Wade Trend-Lines Bench Dogs
800-221-2942 800-767-9999 The Woodworkers’
Wonderbar, Brass Keyless Chucks Store
Bench Dogs Veritas 612-428-2199

Highland Hardware 800-667-2986 Keyless Chucks, Brass
800-241-6748 Vise Screw, Brass Bench Dogs
Wonderbar, Brass Bench Dogs ‘Woodworker’s Supply
Bench Dogs 800-645-9292

Keyless Chucks, Brass
Bench Dogs
No.7 ShopNotes

BY MAIL

To order by mail, use the
form enclosed with a current
issue. The order form in-
cludes information on han-
dling and shipping charges,
and sales tax. Send your mail
order to:

ShopNotes
Project Supplies
P.O. Box 842
Des Moines, 1A 50304

BY PHONE

For fastest service use our
Toll Free order line. Open
Monday through Friday, 7:00
AM to 7:00 PM Central Time.

Before calling, have your
VISA, MasterCard, or Dis-
cover Card ready.

1-800-444-7527

Note: Prices subject to change
after Mareh 1,1993.
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Scenes From the Shop
Before power tools, cabinetmakers relied on their one shown above). The cuiler of the plane was ground

plamnes to raise the center portion of a panel. They often  to the desired profile and the sole of the plane stopped
used a panel raising plane, or a molding plane (likethe the blade from cutting as the final profile was reached.
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