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what you need to know about respirators.

mastering the table saw
Table Saw Pattern Cutting & & d

ﬂgm Need help making hard-to-cut, identical parts?
The secret is pattern cutting on the table saw.

great gear
Miter Saw Upgrade — Laser Guides 46
ﬂgm For accurately lining up a cut on your miter

saw, you can't beat a laser.
ultimate garage
Precision Parking Systems 48
ﬂﬁm Stop your car at the same spot — every time.

All you need is a high-tech parking system.

Q&A 50

Sources 51

www.ShopNotes.com

Cutoffs

In this issue, we have several projects that

you work. First off, there’s the sharpening sta-

can make a big improvement in the way

tion that appears on page 16. It features plenty
of storage and an easy-to-clean worksurface.
But what really sets this project apart is the
sliding top. Just pull it to the side to access an
inset tub for storing and cleaning waterstones.

The shop-built spindle sander on page 32 is
another great addition to your shop. It fits onto
your drill press and uses extra-long, 55"
sleeves. And the adjustable worksurface allows
you to get the most out of each sleeve.

But it doesn’t take a big project to make a big
difference in the way you work. If you're
looking for a couple of quick projects, be sure to
check out the article on upgrading a Japanese
hand saw on page 28. And the sharpening
stone holder on page 24 makes it easier to geta

sharp edge on all your tools.
HELP WANTED

We're looking for someone to join our editorial
team. This is a full-time, staff position here in
Des Moines, lowa. So if you're an experienced
woodworker, interested in writing, and would
like to share your knowledge with others, I
would like to hear from you.

Send a resume highlighting your experience
to: HR, August Home Publishing, 2200 Grand
Ave., Des Moines, 1A 50312. Or visit our web-
site at www.AugustHome.com for more infor-

mation about this position.

W This symbol lets you

know there's more infor-
60 E,’}’T’-R’XS mation available online at
www.ShopNotes.com
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Get more wood-
working tips free.

Visit us on the Web at
ShopNotes.com
Sign up to receive a

free shop tip by
email every week.

Tips for
Your Shop

W/ FLAT WASHER
ADJUSTS BRAKE

Shop-Built Mobile Tool Base

My shop is small, so I need to be able
to easily move my power tools. But
manufactured tool bases are a bit
more than my budget allows.

5o I built a mobile tool base out of
some scrap stock. All hardware can
be found at any home improvement
center or hardware store. And it
goes together quickly and easily.

First you'll want to measure the
base of the tool it’s going to support.
And then cut the four 2 x 4's so they
fit these dimensions.

2" HINGE

3" FIXED
CASTER

The base frame is made by simply
making half-laps at each comner, like
you see in the illustration below.
The half-lap joints make a strong
level support surface for the tool.

Since it's important to lock the
mobile base in position when I use
the tool, I made a simple brake by
mounting a pair of hinges at one
end of the base and attaching a

NOTE: LAG BOLTS
ARE USED TO
SECURELY FASTEN
THESE POWER TOOL
SUPPORT LEGS TO
THE MOBILE BASE.
ATTACHMENTS VARY
ROM TOOL TO TOOL)

brake piece. This way the brake
piece can drop down and make full
contact the caster wheels.

The brake adjustment is nothing
more than a hole drilled through one
end of the base and the hinged 2 x 4.
A T-nut, threaded rod, and star
knob (see illustration side view
below) were added to complete the
adjustment assembly. Then by tight-
ening the knob, the wooden brake is
pulled against the caster wheels
with enough force to keep the
wheels locked in place.

Finally, I used lag scaews to
attached the tool securely to the
base. Just be sure it’s securly fas-
tened before you try to move it.

Now it’s a snap to move. A few
twists of the knob is all it takes to
release the brake. And then, after [
move it to where I want it, I can
eastily lock the brake in place again.

Guy Gerrard
Orlando, Florida

=

BASE

SIDE VIEW
CROSS SECTION

\\ BRAKE

CONTACTS
CASTER WHEEL
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Simple Dowel Pin Cutting Jig

To use the jig, first cut a kerf in the
block at the desired length of the dowel.
Next, pass the dowel into the hole.
Position it flush with the end of the hole
and make a cut. Then you can quickly
push it through again to cut the next
dowel pin to the same exact length.

I made blocks to accommodate sev-
eral dowel sizes. That way I'm ready to
size dowel pins when the need arises.

Len Urban
Rancho Mirage, California

Cutting multiple short dowel pins can be
tedious work. So I made a simple dowel
pin cutting jig to speed things up.

This jig only takes a few minutes to
make and set up on your table saw.
Then it’s easy to quickly cut dowels to
equal length without measuring.

It's simply a block of wood with a
hole drilled through it the same size as
the dowel to be cut (see drawing
below). The block is then clamped to an
auxillary fence on the miter gauge.

LENGTH OF
DOWEL PIN

% ~
l DOWEL ;
j
KERF ]
OF DOWEL I RONT VIEW

Submit Your Tips
If you have an original shop tip, we would like to hear from you and con-
sider publishing your tip in one or more of our publications. Just write
down your tip and mail it to: ShopNotes, Tips for Your Shop, 2200 Grand
Avenue, Des Moines, lowa 50312. Please include your name, address, and
daytime phone number (in case we have any questions). If you would like,
FAX it to us at 515-282-6741 or send us an email message at: shop-
notes@shopnotes.com. We will pay up to $200 if
we publish your tip.

The Winner!

Congratulations to Guy Gerrard of Orlando, Florida.
His tip on making a shop-built mobile tool base
was selected as winner of the Porter-Cable router
just like the one shown at the right. His mobile tool
base is easy to build and uses readily
available, inexpensive materials.

To find out how you could win a Porter-
Cable router just check out the informa-
tion above. Your tip might just be a winner.
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Adjustable
Outfeed Roller

I like to use outfeed support when
working with long stock. The
problem is the support is never in
the place I need it.

So I built an adjustable outfeed N
roller, like you see in the photo at
the left, and attached it to a small,
roll-around shop cabinet.

The adjustment arm is simply
two pieces of 2 x 4 stock sized to fit

the side of the cabinet (see illustra- 5742
tion at right). A steel pin on one 09
piece glides in a groove on other <" FLAT

WASHER
!

piece for stability. And a carriage
bolt with a knob locks the roller

Waymart, Pennsylvania

Yo' - 28 x V"

PRESS-IN
THREADED KRURLED _ '
| ’fo” Measuring the width for drawer

bottoms can be a challenge. I usu-
aLly measure several times just to
make sure [ get it right.

Then I made the
simple drawer gauge
shown in the photo below.
Now, I don’t have to worry about
the “numbers.” The gauge always
shows me the exact distance.

Yo' x V2" - &"
ALUMINUM
— TELESCOPING
ARM

- #6 x V2" Fh 4 . . ~
WOODSCREW .It s made frqm two pieces of alu
/’ minum angle joined together by a

small wood block (see end view at
left). The telescoping arms are two
%@ pieces of flat aluminum bar stock

ANGLE
(V6" THICK)

N

END VIEW

/

KNURLED

-— PRESS-IN
THREADED

STABILITY

WwOOoD
END PLUG

ROLLER
:I END SUPPORT
T v
Qil SIDE VIEW
CROSS SECTION

A

STEEL ROD

\ ROLLER
LSUF’F’ORT
BASE

VERTICAL
ADJU;‘;TMENT

~

ul T

14" - 20 x 3"
— CARRIAGE BOLT

YERTICAL BACK
15 MOUNTED TO

support at the desired height. 1 “323}5%232{5}?

[ made the roller using a steel /{
rod and a section of PVC pipe with !
the ends capped. Then I secured it \ /
to the top of the adjustment arm. \ e

Now, I have outfeed support ! i
where [ need it. And it drops down B /)
out of the way when not ir. use. NOTE: vi- STEEL »

Augie Michko HOLE SLIDES (
INGROOVE FOR .~ L/

/ T

v g

Telescoping Drawer Gauge

set side by side. A knurled knob,
pressed-in threaded insert, and a

penny sets and adjusts the arms.
It's easy to use the gauge to set
up your table saw for the cut. Just
slide the measuring rods until each
arm touches the bottom of the
groove in the drawer sides. Then
tighten the knob to secure the arms.
Next place the end of one arm
against the blade and the other arm
against your rip fence. Lock the
fence in position and make the cut.
Robert Fox

Albany, Oregon

INSERT
KNOB /4

PENNY
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Pull-Out
Storage Case

[ never seem to have enough
storage space in my shop. This is
especially the case when it comes
to screws, fasteners, and other
odds and ends. Things I need close
at hand but dont use every day.

So, to store these and other small
iterns, I built a pull-out storage case,
like you see in the photo at right.
The case is large enough to hold a
couple of small plastic storage cabi-
nets with lots of drawers (the kind
you find at hardware stores and
home centers). 1 also added a few
shelves to store other items.

Since I wanted to be able to
move the case, I placed it on wheels
{(see inset at right). A handle
attached to the side lets me
simply pull it out to get to the
items I need and then push it
back out of the way again. ) vk men

The case fits nicely against the i
wall next to my workbench. It RIDES IN
worked so well that I built a 2% ?JTGEQOQE_
couple more cases and rolled 2% 4 STOCK
them next to one another. Now I
have lots of storage in a space
that would have gone to waste.

Arnold Johnsen
Brooklyn Center, Minnesota

{
- #8 x 1%" Fh
WOODSCREW

NOTE: 10¥, 5IDES. BOTTOM,
AND SHELVES ARE %" STOCK

- 6"-DIA. WHEEL

A To secure wood plugs, David Richards of Rochester, MN, A Ken Munkel of Des Moines, 1A, applies 2" masking
uses the same finish he plans to use on the project. Just tape to his table saw or router table fence whenever he
dip the plug into the finish and insert it in place. It's fast  needs to increase the width of his dado cuts by "just a hair.”
and you won’t see any glue lines. The tape can be quickly removed after the cut.

www.ShopNotes.com 7
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get a grip on

Multi-Segmented

Collets

Often overlooked, this
router component
plays an important role.

One of the key parts of any router
is the mechanism that holds the bit
in place — the collet. It’s easy to
change router bits without even giv-
ing this part a second thought. But
once the bit slips or is hard to get in
orout, it's sure to get your attention.

How it Works. The illustration
above shows you how a typical
collet works. As you can see, it's a
tapered sleeve that’s precisely
machined to fit in a socket in the
end of the arbor. Then as you

Split Collet

Note: Fillet of Bit
Should Not Touc
Top of Collet

Collet Nut
Locks Collet
in Arbor

Router Arbor
Accepts Collet
and Bit

tighten the nut that fits on the end
of the arbor, the collet squeezes the
shank of the bit and holds it firmly
in place. This means that anything
that interferes with these parts (like
debris and burrts) affects how well
the collet holds onto the bit.

You'll find that most collets
work in a similar manner. But some
collets are made just a little bit dif-
ferent than others.

Split Arbor
Collet Nut

Collet Nut

Collet Squeezes
Bit Shank

Collet Types. Two of

the routers shown in the
photo below have split collets.
You'll see them with single splits or
multiple segment splits.

As arule, more segments tend to
grip the bit more uniformly. But the
greatest advantage of this type of
collet is that if it wears out, it's easy
to take it out and replace it with a
completely new one.

The other type of collet you'll see
is like the one on the router in the
upper right in the phote below.
This collet is machined right into
the router arbor or motor shaft.
You'll usually find these on less
expensive routers. The problem
with this one is that when the collet
becomes damaged or wears out,
youw'll have to replace the entire
router and not just the collet.

Collet Sizes. You'll usually find
collets in either V4" or ¥4" diameters
to match the shank of the bit. Some
manufacturers will ship routers
with both sizes or with a 14" collet
and include a Y4" reducer.

Both sizes get the job done. But1
like to use the larger %,"-dia. size
because it has a lot more surface
area to grab onto the bit.
Whichever size you use, you'll find
there are a few things you need to
know before you're ready to put
the bit into the collet.

ShopNotes No. 81
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Bit Installation. For the collet to
securely grip the bit, you’ll want to
get as much of the bit shank in the
collet as you can. But be sure you
don’t put it in too far. If it goes in as
far as the curve in the fillet at the
top of the shank, the collet won’t be
able to grip the shank tightly and
the bit is likely to slip.

Sometimes you can install the bit
properly and it still slips in the
collet. That's when you need to
make sure the collet and the bit are
clean and free of defects.

Keep it Clean. Because of its
location, wood chips and sawdust
can get lodged in the collet. When
this happens the collet can’t get a
firm hold on the bit. So the solution

L e

A Thread Lubrication. Lubricating
the arbor threads makes it easier
to loosen and tighten the collet nut.

Collet
Wrenches

It takes two wrenches to loosen and
tighten the collet on my router. One
wrench prevents the spindle from
turning while the other (shown in
red in photo) turns the collet nut.

So the way I make bit changes is
like you see in the photos at right.
With this method, one hand is all I
need to make the change.

Since I am using only one hand,
it keeps me from slamming my
knuckles together when the nut
breaks free. And I'm less likely to
over tighten the collet.

www.ShopNotes.com

is to keep the end of the arbor and
the collet clean and free of debris.

First, you'll need to loosen the
collet nut and remove the collet
from the arbor. You may need to
remove a snap ring to separate the
collet from the nut.

Then clean out the inside and
outside of the collet as well as the
end of the arbor. I like to use a brass
gun-cleaning brush or a nylon
brush so I don’t scratch the metal
surfaces (see photo above right).

Now is also a good time to check
the inside of the collet and look for
any burrs or abrasions. If present,
they can interfere with the ability of
the collet to grip the bit securely.
Small burrs can be carefully

A Burr Removal. Small burrs inside
the collet can be carefully removed
using a small, half-round file.

A Loosen Collet. Place one wrench
(red handile) on the left side and the
other wrench to its right. Then
squeeze the wrenches together.

removed with a small half-round

file, like you see in the photo below.

Once you're sure everything is
clean and smooth, you can put the
collet back in the router. At this
point [ like to add a small amount
of white lithium grease to the arbor
threads to help the nut tum
smoothly. But don’t apply any to
the inside of the collet. It might
cause the bit to slip.

Finally, give the the shank of the
bit a quick once-over before you
put it in the collet. I like to keep a
little steel wool handy to help me
out here. It works great for
removing any rust, resin, or small
burrs you might find on the shank.
That way the collet has a smooth
surface to grab onto.

Replace the Collet. Sometimes
you’ll do all these things and the bit
still slips. That’s usually a sign it’s
time to get rid of the old collet and
replace it with a new one. 4

A Tighten Collet. Position one
wrench (red handle) on the right
side with the other wrench to its
left. Then squeeze with one hand.

9

-4 Clean the
Collet. Gently push
a brass wire or
nylon brush
through the
opening to remove
debris from the
collet.
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Mobile

The right casters can add
versatility to any shop.

B | When I design a project that
includes casters, I put a lot of
thought into what kind of caster to
use. There’s more to casters than
just finding the lowest price at the
neighborhood hardware store.

Types of Casters. Casters come
in two basic types: fixed and
swivel. The fixed caster (sometimes
called “rigid”) is really quite
Smele If you look at the left photo,

- you can see that it's
essentially a wheel on
an axle, which is riv-
eted to a pair of
“horns,” or side brac-
Kets. The brackets are
attached to a mounting
plate so you can fasten
the caster to your
project. There’s not
much to the wheel
either. It simply rolls
forward and back-
ward, just like the rear
wheels of your car do.

The other type is called a swivel
caster, which is a big upgrade over
the fixed. It has the same basic setup,
except that a ring of ball bearings is
sandwiched between the wheel
assembly and the mounting plate
(see photo at right). Those bearings
allow it to rotate 360°, improving
maneuverability quite a bit.

Locking Swivel. With swivel
casters, you can move your projects
and tool stands around the shop
with ease. But what do you do to

A Fixed Caster.
Fixed casters
only roll forward
ana backward,
but provide
good stability.

10

prevent ¥
them from
rolling once
they're where %
you want them?
If you look at the
lower photos again,

you'll see a butterfly-shaped
lever on the side of the wheel.

The lever is actually a cam-style
compression brake. Pressing the
“ON” side down causes the housing
to squeeze against the wheel, pre-
venting the wheel from rolling.
Stepping on the opposite end of the
wing releases the wheel. In the
“locked” position, the caster can still
swivel, but it can’t roll. So, while this
caster is “officially” a locking
swivel, that’s a bit of a stretch.

These two types of casters have
been the shop standard for years.
Then, a better design came along.

Double-Locking Swivel. A caster

Locking Caster. »
The cam-style
compression
brake stops the
wheel from rolling,
but still allows the
caster to swivel.

with a double-locknot only prevents

the wheel from

rolling, but also
stops it from
swiveling.

The way this

caster works is pretty
interesting. The first thing
you'll notice is that the brake lever
has been moved behind and on top
of the wheel (photo above). Now, if
you peek underneath the lever
(photo on opposite page) while
pressing down on it, you'll see the
brake shoe come in contact with
the wheel to stop it from rolling.

If you look at the front of the
wheel while pressing the lever,
you'll see the swivel brake shoe
slide in and mesh with the bearing
retainer ring that has “teeth” cut
into it. This is the mechanism that
prevents the caster from rotating.

ShopNotes No. 81



Brake
Lever

Roller

Axle Nut .
Bearings

‘334

Swivel
Brake Shoe

: Wheel Brake
"~ Shoe

. - Axle Bolt -~

Roller ‘
Bearing 4 < h\
a ./~ Roller
Wheel Bearing

What [ like about this caster is how easy it works.
With just a tap of your toe, you can prevent the wheel
from rolling and the swivel from rotating, resulting in
a truly locked caster that’s as stable as any fixed stand
in my shop. Another quick tap with your toe releases
the brake and swivel, and it's ready to move.

Other things that set these casters apart is the
variety of sizes and materials available. For example, I
like to use larger wheels, like the big red one on the
opposite page, because they roll and steer easier than
smaller wheels do. Plus, they don't get stuck on small
debris and scratch my shop floor. I also like casters
with wheels that turn on roller bearings, like the one
above. The wheels seem to last longer and roll more
smoothly than wheels without bearings.

Configurations. Now that you understand the
basics, you might be wondering which casters to use
where. What you'll find is that different combinations
and configurations produce surprisingly different
results when you're frying to move stuff around. In the
past, I always stuck a pair of swivels in the front and a
pair of fixed in the back (think back to your car). But this
setup wasn't always the best. The box on the right
shows different setups ['ve found useful over the years,
along with the advantages and disadvantages of each.

S0, you see, casters aren't just wheels you stick on
the bottom of a tool or stand. You need to think about
what you want them to do, and get the right casters in
the right combination to do the job right. €

www.ShopNotes.com

Picking coster combinations
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This setup is what most people are
familiar with — it steers like the family
car does. It provides good stability, and
it’s easy to keep straight as you push it
across your shop. It’s not the best setup,
though, when you have to maneuver in
tight spaces and “parallel park.”

PROS: Drives like you're used to
CONS: Needs room to maneuver

I [l] 2Fixed § 8 2 Swivel

4

............

Although this arrangement looks odd,
it's how a lot of home center lumber
carts are configured. It provides a tight
turning radius and is fairly stable.
Center the load over the fixed casters for
the best maneuverability and stability. It
tends to “rock” along the center fixed
casters on uneven surfaces and loads.

PROS: Good turning and stability
CONS: Tends to rock back and forth

QQOS 4 Swivel

v

If you have a crowded shop, this may be
the best setup for you. It has a really
tight turning radius, sort of like a swivel
office chair. You can spin it 360° and
change directions instantly. It’s not good
for longer distances because it’s hard to
get all the swivel casters heading in the
same direction at the same time.

PROS: Good for tight spaces
CONS: Hard to keep straight

Here’s the tricycle version of caster
setups. It works great moving light
loads around in tight spaces. It's not
very stable, however, and can tip over
easily if you turn too sharply and there’s
too much weight over the swivel caster.
Be careful on uneven floors too.

PROS: Light loads in tight spaces
CONS: Less stable, easy to tip over

11



A
You can count on v

twist bits to get the

drilling job done — if you have the right bit.

If there’s one thing I have a ot of in
my shop, it's twist bits. That's
because they’re inexpensive, come
in so many sizes, and will drill a
hole in almost any kind of material.
They're truly the jack-of-all trades
when it comes to drilling a hole.
Although I use them all the time,
I don’t usually think about what a
complex tool they really are. Their

e 4
A Plain Point. You'll find this is the
maost common point on twist bits.
It's difficult to center and wanders
easily as you begin to drill.

12

design makes them both versatile
and easy to use. It's worth taking a
little time for a closer look.

How They Work. If you look
closely at the twist bit drawing on
the opposite page, you’ll notice
that the tip of the bit has a sharp
chisel edge or web running across
the point. And the leading edge of
this web forms a sharp cutting lip.

A Split Point. The tip is split at the
center. This makes starting the hole
easier and keeps the bit from
wandering as drilling begins.

What this means is that as the
point of the bit penetrates, the
chisel edge of the web bites into the
materjal and the cutting lips begin
to scoop out the waste — making
chips. These chips are then chan-
neled into the flutes along the side
of the bit and carried to the top of
the hole where they re ejected.

Once the hole is started, the side
of the bit goes to work. The sharp-
edged margin, that runs along the
land of the bit, acts like a scraper
and reams the hole to size.

As you might guess, the bit point
is quite important when it comes to
drilling. So it deserves some real
consideration whenever you go
about choosing a twist bit.

Point Angle. One thing that isn’t
always obvious is that twist bits
don’t all have the same point
shape. Some are more angled than
others. So you'll want to match the
angle at the point of the bit to the
material you’ll be drilling.

If you're going to be drilling in
softer materials like wood and
plastic, point angles (see illustration
at right) ranging from 60° to 118°
work well. But if you're going to be
drilling both wood and soft metals,
like brass, look for all-purpose bits
that are ground to 118° And for
harder metals, such as steel, you'll
want to use flatter bits having a
point angle of 135° to 143°.

Point Types. One problem you'll
find when using twist bits is that

A Pilot Tip Design. The pointed tip
starts drilling on contact without
wandering. It also won't lock-up
when it breaks through the hole.
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High-Speed Steel
The most common
general-purpose bit

Black-Oxide Coated

Coated to reduce heat
buildup during drilling

they tend to skate around as you
begin drilling. The result is often a
hole that’s slightly off-target and a
scratched drilling surface. This is
especially the case when using
twist bits in a hand drill.

To solve this problem, special bit
points (see photos on page 12) have
been developed. They're designed
to make it easier to start the hole
and reduce bit wanderning. They
work well in wood, plastic, and

BIT ANATOMY

POINT ANGLE

LIP

LAND

FLUTE

www.ShopNotes.com
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Titanium-Nitride Coated
Coating increases bit hardness
and reduces friction

soft metals, but sometimes any
type of bit will need a little help.

Drilling Techniques. If you
don’t have one of these specially
tipped bits, you can always use a
center punch before starting to drill
the hole (see margin at right). This
makes a small “dimple” in the
materjal that helps the drill bit get
started in the right spot.

And when drilling larger holes,
it's often helpful to start with a
smaller bit first. The smaller hole
then centers the larger bit easier
and prevents it from wandering as
you begin to drill.

Bit Composition. Most twist bits
are made of high-speed steel which
stays sharp longer than carbon tool
steel. Plus, it stay sharp and retains
it’s hardness at high temperatures.

While this is important, the main
thing you'll notice is that twist bits
come in a varjety of colors (see
photo above). These colors are a
result of coatings applied to the bit.

Bit Coatings. These coatings are
applied to the bit to give it better
performance. Two of the coatings

TOP YIEW

CUTTING LIP

SPLIT POINT

you'll run across most often are
black oxide and titanium nitride.

Black Bits. Black-colored bits
are coated with black oxide. Since
heat significantly reduces the life
of the bit, black oxide is applied to
the bit to reduce heat buildup —
especially during extended drilling.
So less heat buildup means that the
bit will last longer.

Titanium Bits. Titanium-rutride
coated bits are easily identified by
their  bright, gold
color. This coating
increases the hard-
ness of the bit and
serves as a lubricant
for the bif as well.

Either of these coat-
ings is a good idea if
you frequently drill
metal. But they don’t
offer you any real
advantage if all you're
drilling is wood and
other soft materials.

Alloy Bit. One type
of metal that requires a special bit
for effective drilling is stainless
steel. You'll need to use a bit made
of cobalt to get the best results
(right bit at top of page).

The reason for this is the cobalt
alloy. It's highly heat resistant. So
it's able to stand up to the heat that
comes with drilling in stainless
steel. The heat generated would
quickly dull most bits.

As you can see there’s more to
twist bits than meets the eye. The
key is to match the bit to the
drilling job you have to do. 4

13

Cobalt Bit

Used for drilling
stainless steel

A Center Punch.
Use a punch to
make a starting
point for the bit.
This makes it
easier to start the
hole and keep the
bit from wandering.



Shortcuts

Routing a
Perfect Opening

M | To fit the plastic tub into the top of
the sharpening station on page 16,
you have to cut a large hole in the
sub-top. After all the work on the
sharpening station, getting a perfect
fit the first time is important.

The key to getting it right is to
use a template to cut the hole, like
you see in the drawing at right.
This way, you can fine-tune the fit
of the template before you cut the
opening in the sharpening station.

Make the Template. To create
the template, 1 started by
I

using the top of

T -
i e —

OUTSIDE

FRONT\ T EDGE OF

EDGE OF | 4, SUB-TOP
SUB-TOP | e _

THIRD: saND

AND FILE
OPENING TO
FIT TUB

| SECOND:
| FLIP TUB AND
TRACE OUTLINE
THEN CUT A SLIGHTLY
SMALLER OPENING

FIRST: cut

TEMPLATE TO
EQUAL HALF THE
5IZE OF SUB-TOP
(SEE ART ABOVE)

DOOR
STILE

Set screw

- adjusts side-to-

AR side position
(Figure 2)

THIED: rOUT
AROUND TEMPLATE
AS SHOWN —~

d.

£ i

e~

SRR IR B

WASTE it
Yo" PATTERN BIT -

(\v FIRST: USE CARPET

TAPE TO ATTACH
TEMPLATE OVER
suB-TOP

A

= SECOND: DRILL p{:
STARTER HOLE, THEN CUT OUT |
OPENING SLIGHTLY SMALLER | F

the tub to trace an outline on a
piece of hardboard. The hardboard
is sized to match the depth of the
sub-top, but it’s only half as wide.

Once you've traced the outline,
drill a starter hole near an inside
corner. Then you can use a jig saw
to remove most of the waste,
staying just inside the layout line
you traced off the tub.

At this point, creating a perfect
fit is just a matter of sanding and
filing the inside edge of the
template. Be sure to check
your progress until the tub just
fits into the opening.

Cutting the Opening. With the
template complete, you're ready to

cut the opening. This starts with
locating the template flush with the
front, back, and left side of the sub-
top, like you see in the drawing
above. Then you can trace around
the inside edge to transfer the loca-
tion of the opening to the sub-top.

The next step is to drill a starter
hole and remove the waste by cut-
ting just inside the layout line.
Once that’s complete, you can use
carpet tape to attach the template
to the line you traced earlier.

Now all that's left is to rout clock-
wise around the template with a
router and pattern bit, as shown
above. This will leave a clean
opening that fits the tub perfectly.

Adjusting a European
Face Frame Hinge

I vsed a unique hinge on the
doors of the sharpening station —
a/g"-overlay European hinge, like
the one shown at left. Unlike most
European hinges, this one is
designed for use on a face frame.

The part of the hinge that attaches
to the door fits into a large coun-
terbore in the door stile. And the
cabinet side of the hinge mounts
to the edge of the face frame.

As you mount the hinge to the
face frame, be sure the door is cen-
tered over the opening as close as

possible. Then screw through the
center of the slot to mount the
hinge. Once you have both hinges
in place, you're ready to fine-tune
the position of the door.

The photo at left and the draw-
ings at right will give you all the
information you'll need to adjust
the position of each door. Start by
adjusting the door for clearance
(Figure 1), then make sure each
door is level, as in Figure 2. Finally,
just double-check the vertical posi-
tion, as illustrated in Figure 3.
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Making Spindle
Sander Inserts

The spindle sander on page 32 fea-
tures a custom-fit insert for each
sanding drum. Each insert is sized
to fit around the drum with a little
clearance for dust extraction. The
hard part is getting each insert to fit
snug in the opening in the table top.

To accomplish this, I set up to cut
all the sanding drum openings
first. Then [ used a few scrap
blanks to fine-tune the outside
diameter for a snug fit.

Make the Blanks. The first step
is to cut the inserts and scrap blanks
to size from 4" hardboard, as
shown in the drawing below. Then,
set up an auxiliary table on your
drill press with a fence and a stop
block, as in the photo.

FIRST: cut

6" x " BLANKS
FROM 15"
HARDBOARD

You'll want to position every-
thing to roughly center the blank
under your circle cutter. To make
sure you put the blank back the
same way for cutting the insert
free, make a small ‘X’ in one corner

of each blank. Then, drill a hole

SECOND: cLAMP BLANK

TO DRILL PRESS TABLE
(BAME SETUP AS PHOTO
ABOVE) AND CUT OUT
/ ALL'INSIDE HOLES

MARK TR T

~— THIRD: USE CARPET TAPE
AND CLAMP TO SECURE BLANKS AS

BEFORE THEN CUT ALL INSERTS TO
FINAL SIZE (SEE PHOTO ABOVE)

Circle/'wheel
cutter

S

X "_/
~ Carpet tape
secures insert

" i
o

in each blank about 15" larger than
each size sanding drum.

With the holes for the drums cut,
you're ready to cut the inserts free.
Here’s where you use the test
blanks to fine-tune the circle cutter.

Once the test insert fits,
you can reinstall each
blank and cut the
inserts to size. €A

< Sanding
Drum Inserts.
Hardboard inserts
are customized for each
sanding drum and then cut
to fit the opening in the

top of the table.

TOP SECTION VIEW E TOP SECTION VIEW H
“““““““ | ADJUST
5 POBTIONTO LEVEL NG
FRAME
s \ TOP OF DOOR
~ _FACE AR N SA A \
FRAME <\N\l‘ AHHHMH \ ~SET SCREW ~ ; = NS ]
\ \ , 2
CAM a
N " NOTE: | sEcTIONVIEW 9"
HING =]
ALLOWS ml

CAM ADJUSTS DOOR 10 BE .
FACE OF ADJUSTED
DOOR VERTICALLY
IN OR OUT ‘
TO PROVIDE et \
CLEARANCE N\, o
WHEN OPENING N0
AND CLOSING
D

A Door Clearance. A cam installed in
the hinge mount allows you to move the
face of the door in and out to provide
clearance to open and close the door.

A The Last Step. Next, you'll need to adjust the
large door so it aligns with the top edge of the
upper drawer. Finally, adjust the small door so
its bottorn edge matches the large door.

A Side to Side. Now, adjust the side-
to-side position of the door. Since each
hinge adjusts separately, it makes quick
work of leveling the top of the door.
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station W|II kee‘py your sh

For me, sharpening tools is a little

like going to the dentist — even
though I know I should doit, I
tend to put it off for as long as I
can. And I think one of the main
reasons for this is that I don’t want
to have to stop in the middle of
building a project, clear off my
bench, and drag out my sharp-

16

gives you a dedicated sharpening
area that's ready to go at a
moment’s notice.

So what makes this cabinet a
“sharpening” station? First, it has
plenty of storage for all your
sharpening tools — sharpening

cirksurface, this
lies ready for action.

stones, jigs — even a grinder. But
more important, it features a
sliding top that opens to reveal a
drop-in plastic tub. You can fill

_the tub with water and use it with

your waterstones — just like a
sink. Then simply empty out the
tub and slide the top closed when
you‘re done sharpening.
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PLASTIC
STORAGE CONTAINER BACK PANEL ALSO

FITS IN SUB-TOF, ACTS AS A SPLASH GUARD

I “"éﬁi é‘,’!?.f.ﬁ gOR 5 (SEE PHOTO AT LEFT)

-
View Details \ (
OVERALL DIMENSIONS:
22%"D x 36"W x 442"H

PLASTIC LAMINATE
WORKSURFACE
IS EASY TO
KEEP CLEAN

TOP SLIDES
ON

HARDWOOD ——
RAILS- -

—

DOOR 7
FRAMES
ARE
CONSTRUCTED
WITH STUB
TENON AND
GROOVE
JOINERY

SASH
PULL

BUMPERS
CUSHION DOORS
AND DRAWERS

Sliding Top. One
side of the top
slides open,
revealing a plastic

container that EXTRAS

serves as a “sink.”

www.ShopNotes.com 17

/

CASE IS
ASSEMBLED

WITH SCREWS
AND FINISH
WASHERS

To download afree

m cutting diagram for the
(o)) ALV Sharpening Station, go to:



6 B

SLIDE RAIL

SUPPORT || |
(2" x 2" -158%") ||

SIDE |
(20%" % 31%™)

BOTTOM
(20" x 30%")

start with the

R
({—)' ‘.l, (i(

#8 x 12" Fh

:
DIVIDER
(20%" x 28Y%")

WOODSCREW

Case

Aside from the unusual design of
the sliding top (more on this later),
the rest of the sharpening station is
really just a basic cabinet. It starts
off as a plywood case with a face
frame and a sub-top covered with
laminate. Later, you'll add the
sliding top, doors, and drawers.
Plywood Case. To make the
case, I started by cutting the sides,

divider, bottom, and sub-top out of
34" plywood. The case is assembled
with simple joinery (rabbets and
dadoes) and some screws, You can
see how these pieces fit together in
detail " above. But before you
assemble the case, there are a
couple of details to take care of.

If you take a look at the drawing
above, you'll notice that the divider

// .

Template for Shelf Pins _+ —

When it came to drilling the shelf
pin holes, my drill press simply
didn't have the capacity. So
instead, I drilled the holes after the
case was assembled, using a tem-
plate and a hand-held drill.

The template is just a piece of
plywood with two rows of evenly
spaced holes (see drawing at right).
To use the template, simply place it
against the side of the case, flush
with the front edge. After drilling
the first two rows of holes, slide the
template flush to the back of the
case and drill the third row. Then
repeat the process on the divider.

18
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and left side are notched in the
upper corners. This is to provide
clearance for the rails that will
attach the sliding top to the case.
You can cut these notches on the
table saw or with a jig saw.

The other thing you'll need to do
is drill some countersunk holes in
the right-hand side of the sub-top
for attaching the fixed top that will
be added later (Figure la). It's
easier to drill these holes now,
before the case is assembled. When
this is done, you can go ahead and
glue and screw the case together.

Slide Rail Supports. With the
case assembled, the next step is to
add a couple of slide rail supports.
These are nothing more than a pair
of hardwood pieces that will sup-
port the rails of the sliding top.
They’re cut to fit between the
divider and the left side, as shown
in Figure 1. Then they're simply
screwed in place, as illustrated in
Figures ib and lc.

Sub-top Laminate. Another
detail to take care of at this point is
to apply plastic laminate over the
sub-top and top edges of the sides.
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[ cut the laminate slightly over-
sized, and then just flush-trimmed
it after it was glued down. Shop
Note: You'll need to remove the
screws and finish washers on the
case sides to flush trim the ends.

After the laminate is in place,
you can cut out the opening for the
plastic tub with a jig saw. (For more
on this, see page 14.)

Shelf Pin Holes. Before moving
on to the back and face frame, you
can drill three sets of shelf pin holes
in the left side and divider of the
case. This will provide plenty of
support for the deep shelf added
later. The box on the opposite page
will show you how.

ADD A BACK & FACE FRAME

Once you've completed the cutout,
all you have left to do is make a
back and a face frame (Figure 2).
And atfter this is done, you'll add a
base to complete the case.

The Back. The back couldn’t be
much simpler. It's just a large piece
of plywood with some hardwood
edging on the top and sides. | made
the back taller than the rest of the
case for a couple of reasons. First, it
creates a “backsplash,” just like
you'd see in a kitchen or bathroom.
And second, it provides a ledge for
attaching a worklight.

Face Frame. The face frame is
pretty straightforward to build. It
consists of two rails and three stiles
— all joined with half laps. (For
more on cutting half laps, you can
read the article on page 26.)

The real trick in making the face
frame is to size it correctly. The

FIGURE
NOTE: 10 cuT ouT
OPENING, SEE p14
FACE FRAME

3,.RA.“' -
(A"x 2" -32") L

)

,/
< <a
1( M o ~

j:k"

FACE FRAME

I

BACK EDGING
(3" % %" - 32")

YIEW

L o

BACK EDGING
(34" x %" - 40"

TOP |}

STILE -
@ x 2" 3w (| I
‘ | #8x 1" Fh
J ( [ [ woopscrew
A FACE FRAME { ‘\ - {
o STLE H e i
(%a" x ") 1‘! : . N \
: C. E(® o d. o :
Bt ‘ == ezl i\ ®
5 | N
S { it |8 | le ‘/
| o B & i
) &5 17\ 15\\ > \ amitq’
< N . |
T B / |
€ b ALIGN ) \\ pae= :
- L WITH g i
/®;‘ il g | Gl ot
® | DIVIDER \ R‘ T ——a
Lo FACE FRAME FACE FRAME |- s o |
B RAIL oneSTE | N ¥ § !
o e 3" x 2" - B2" a"x 2" - 3" o S x 1¥" Fh —
TOPVIEW ) o ) k e WOODSCREW

overall size of the frame should
match the front of the case, minus
the Jaminate on top. But you also
want to pay close attention to the
location of the center stile. It should
be positioned so that the right edge
is flush with the face of the divider,
as shown in Figure 2b.

Adding the Base. The last step
lo complete the case is to add a
base. As you can see in Figure 3,

(34" x 5" - 194™)

I BASE SIDE
® |

]

this is nothing more than a front,
back and two sides that are joined
together with tongue and dado
joints. The only tricky thing about
making the base is sizing it so that
it fits into the recess in the bottom
of the case. To do this, I cut the front
and back of the base first, sizing the
pieces to fit between the sides of
the case. (It’s a lot easier to do this
with the case flipped upside

down.) Then after cutting
™ dadoes in the ends of
these pieces, [ set them in

[ place in the bottom of the

!
I
"

B mﬁ:;@ case and measured for the
)_‘:x,lm» length of the base sides.
/\* e After cutting a tongue
e et X on each end of the base
5 sides, you can glue the
)i ® base up and screw it in
: \;_ J place to the sides of the
BASE BACK T case (Figure 3a). Now
(34" x 6" - 30%") /
you're ready to move on
I to making the sliding top.
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(" x 2" - 31%")

adding the
Tops

The sliding top is what really
makes this project interesting. If
you take a look at Figure 4
below, you can see how it
works. The top is actually
made up of two halves. The
left half is attached to a pair of
wood rails. These rails fit into the
“pockets” between the sub-top and
the case back and face frame. The
rails slide back and forth in these
pockets, allowing you to open and
close this half of the top. The right
half of the top is fixed in place.
Sliding Rails. Instead of starting
right out constructing the tops, I
began by making the rails. Since
the rails are the pieces that allow
the top to slide, I wanted to focus
on getting them to fit in the case
just right. Once this is done, you
can make and add the tops.

: GLUE
LAMINATE TO RAILS
BEFORE ASSEMBLY

#B8x 3" Fh |
WOODSCREW

e

END VIEW

The rails are nothing
more than a couple of
pieces of hardwood with plastic
laminate on the top edge. You'll
want to plane the the rails carefully
so that they slide smoothly in the
pockets of the case. Then you can
apply the laminate to the top edge
of each rail. The top of the rails
should be flush with the sub-top.

I I OVERVIEW

To prevent the

sliding rails from

being pulled all the way

out of the case, a short

dowel pin is installed near the

end of each rail to serve as a stop.

After drilling a hole in each rail for

these pins, you can place the rails

in the case and install the dowel
pins from the inside.

d.

¢

Va' x 114" Yo -
DOWEL PIN

b

- ROUT
¥ CHAMFER
ON FRONT AND
OQUTSIDE EDGE
OF TOP

.

IE
|
Sl
i

————————
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Rail System.
The sliding top
rides on a pair of
hardwood raifs
that nest in
‘pockets” in

the case.

The Tops. With the rails com-
plete, you can tum your attention to
making the tops. If you take a Jook
at Figures 5 and 6, you'll see that the
two tops are similar Both are a
made up of a plywood panel with
strips of plywood glued along the
front and back edges. This assembly
is then surrounded with hardwood
edging and covered with laminate.
But there are a couple of differences
to note between the two tops.

First, you’ll notice that the strips
of plywood on the underside of the
sliding top (Figure 5) are narrower
than the strips used on the fixed
top (Figure 6). This creates the

EDGING
(34" x 2%" - 18")

clearance needed for the top to
slide past the tub. This is also the
reason for the long cutout on the
inside edging of the sliding top.
After laminating and cham-
fering both tops, they can be added
to the case. The sliding top is

Materials & Hardware

1 (16%2" x 20" - %! Ply.)

TOP PANEL

/SLIDING
TOP SPACERS

(V2" x 16Y2" - %" Ply.)

PLASTIC
LAMINATE

TOP SPACERS
(2%" x 16%" - %" Ply.)

mounted to the rails. And the fixed
top is screwed directly to the case,
using the countersunk screw holes
that you drilled in the sub-top
before the case was assembled.
Now you're ready for the drawers.

e,
TOP SIDE

EDGING
(6" x 2%" - 20")

NOTE: CUT OPENING
/"IN INSIDE EDGING PIECE

/‘\_/ TO CLEAR YOUR

TUB WITH LID

TOP SIDE

EDGING
(%" x 24" - 20")

Case Sides (2)

Case Divider (1)

Case Bottom (1)

Case Sub-Top (1)

Slide Rail Supports (2)
Case Back (1)

Back Edging

Face Frame Rails (2)
Face Frame Stiles (3)
Base Front/Back (2)
Base Sides (2)

Sliding Top Rails {2)
Top Panels {2)

Sliding Top Spacers (4)
Fixed Top Spacers (4)
Top Front/Back Edging (4)
Top Side Edging (4)
Drawer Fronts/Backs (8)
Drawer Sides (8)
Drawer Bottoms (4)
Drawer Filler Panel (1)
Filler Panel Spacers (2)
False Fronts (4)

S<KCHLIOTOZIFA- " IOTMTMON® >
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20V, x 314 - ¥4 Ply.
20V, x 28Y5 - ¥4 Ply.
20V4 x 30%4 - ¥4 Ply.
18Y4 x 30%4 - ¥4 Ply.
Yax2-1504

304 x 40 - ¥4 Ply.
Y x ¥4 -120 (rgh))
Y4x2-32
Yax2-31WVa

Y4 x5-30V
Yax5-19%
Yax2-31

164 x 20 - ¥4 Ply.
14 x 16%4 - ¥, Ply.
2V4 x 16% - ¥4 Ply.
3/4)(2]/4-18

Yy x 2V - 20
Vox 2 -1

Y x2¥y - 20

WA x19%, - ¥ Ply.
1245 x 20V, - ¥4 Ply.
Vax2-1204

Yax 3 -13Y,

X  Shelf (1}

Y Shelf Edging (1)

Z Large/Small Door Rails (4)
AA Large Door Stiles (2)

BB Large Door Panel (1)

CC Smalt Door Stiles (2)

DD Small Door Panel (1)

* (44) #8 x 14" Fh Woodscrews
« (16) #8 Finish Washers

« (6) #8 x 14" Fh Woodscrews
« (6) #8 x 3" Fh Woodscrews

* (8) #8 x 1" Fh Woodscrews

« (4) #8 x 1¥4" Fh Woodscrews
« (2) 4" x 1%4" Dowel Pin

« (4 pr.) 20" ¥%-Extension Metal Drawer Slides w/screws
* (4} ¥3" Overlay Face Frame Hinges w/screws
» (6) 4" Sash Pulls w/screws

« (6) V4" Shelf Supports

» (12) Soft Stem Bumpers

* (1) 4' x 4’ Sheet Plastic Laminate

« (1) Plastic Tub

« (1) Flexible-Arm Lamp (optionat)
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154 x 19V - ¥4 Ply.

YaxYy-15
Yax2-10%
Yix2-28

10V x 24% - V4 Ply.

Yax2-15

1005 x ¥4 - V4 Ply.
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making the

Drawers

At this point, the case is more or less
complete. All you have to do now
to finish the sharpening station is
add the drawers and doors. Let’s
start with the drawers.

Simple Drawers. [f you take a
look at Figure 7, you'll see that

there’s nothing complicated about
the drawers. Each one is made up
of a front, back, and two sides,
joined with simple tongue and
dado joints. A groove on the
inside face of each piece holds a
plywood drawer bottom. Finally,
a hardwood false front is added
to each drawer.

Orne feature that makes building
the drawers go quickly is that

Filling in the Space

In order to create a flat surface that is flush

with the edge of the face frame, I added a
DRAWER 5 filler pajnel Fo vthe right side of the case. »
FILLER PANEL P4 The filler is just a plywood panel cut to fit
Q/>/ e between the face frame and the back of the
case. A pair of hardwood blocks are planed to
@\ BEN fit and then sandwiched between the filler
e FILLER ‘ panel and the side of the case. This brings the
o1 [FANEL | | anel flush with
s (‘/2559'652'%&) : @ s L“_'\: I fhe inside edge of
d WOODSEREW i [L‘ \J ! the face frame.
- '/1\9\!- : Once this filler
@ '\i ‘: panel is screwed in
oo ey ' place, you can
5 e install the drawer
slides and add the
TOP VIEW drawers to the case.

N .~ FALSE FRONT
NS R ORI
_ \\\1/,

DRAWER BACK ' T
(%" x 2% - 17 TOP VIEW
DRAWER SIDE
(2" x 2% - 20%) x L, |
| )
SIDE VIEW % 2
—— 3
DRAWER ‘
FRONT 'i‘ aEte
#8 x 1" Fh W \
WOODSCREW - y [19%
0 | |
/g . / J !
./‘/ // ‘ —f | ’
16 |
: / v \/ 1 !
- A /:% /”/\ ; ‘
CENTER 20" 4 4 / |
| oy EXTENSION -, iy‘?\\// @ ||
| DRAWER SLIDE 7 aash PULL y N\ | /
/\ FLUSH AT END A :Z/ W/SCREWS

they're all the same size. So you
can make them in assembly-line
fashion, cutting out the parts first
and then working on the joinery.

Another thing about the
drawers that deserves mention is
how they’re mounted in the case.
Each drawer travels on a pair of
Ys-extension metal drawer slides.
These drawer slides are designed
to be mounted on the inside faces
of the case side and divider flush
with the face frame.

But if you take look inside the
case, you'll see that the outer stile
of the face frame overlaps the
right side panel of the case. So in
order to provide a flush surface
for mounting the drawer slides,
you'll have to add a filler panel to
the inside of the case. For more on
this, see the box at left.

Add False Fronts. After all the
drawers are assembled and
mounted on their metal drawer
slides, you can go ahead and add
the false fronts. Waiting to add the
false fronts until after the drawers
are in the case means you can
“tweak” the false fronts so that you
end up with perfectly even gaps
(/s") between each drawer.
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a pair of

Doors

Believe it or not, you're just about
finished building the project. All
that's left is to add a shelf and a
couple of doors.

A Basic Shelf. As you can see in
Figure 8, there’s not much to
making the shelf. It's just a ply-
wood panel with a piece of hard-
wood edging glued to the front. It
rests solidly on six shelf supports.

Adding Doors. Compared to the
shelf, the overlay doors are a little
more involved — but they're not all
that difficult. Aside from their size,
the two frame and panel doors are
identical. The rails and stiles of the
frames are joined with stub tenons
and grooves. These frame pieces
surround a plywood panel. For
more on making the doors, take a
look at the box at right.

Attach the Hardware. The last
step in completing the station is to
add the hardware. The doors are
mounted to the case with con-
cealed, European-style hinges.
These hinges are self-closing and
allow you to open the doors up to
105° so that you have better access
to the contents. For more on
mounting and adjusting these
hinges, turn to page 14.
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DOOR RAIL
("% 2" - 10%")

DOOR STILE —
(4" x 2" - 28%) il

|
| LARGE

| DOOR PANEL
! (10%2" x 243" -
; %" Ply.)

SASH

PULL
w/SCREWS

/ %
& DOOR
BUMPER

Next, I added a pull to each door
and drawer. Then to cushion the
doors and drawers as they close, 1
added some soft bumpers.

To protect the sharpening station
from spilled water (while using
waterstones), I applied three coats
of varnish to all the wood surfaces.

" DOOR RAIL
(3" x 2" -10'%2")

NOTE: cut ALL
TENONS & GROOVES
AS SHOWN [N BOX

B

p
el -
f DOOR 7#)‘/ /ﬂ/ / } DRAWER
e =
& TOP YIEW

SMALL
DOOR PANEL
(107" x 134" -
1" Ply.)

DOOR STILE
LOW (%" x 2" - 15")

DOOR RAIL
(4" % 2" - 10%")

This helps to seal out any moisture.

Then you can load it up with all

your sharpening supplies and get

started on putting razor-sharp o
edges on all your tools. a il

Frame & Panel Doors //

The frame and panel doors of the sharpening sta-
tion are assembled with stub tenon and groove ‘ }
joinery. To make these joints, I started with the ' 3
grooves. I cut the grooves to match the thickness of P
the %" plywood panels. Then I sized the stub i
tenons on the ends of the rails to fit snugly in the flot
grooves. But there’s one more thing to be aware of.

Since 14" plywood is usually less than a %" thick,
I couldn’t cut the grooves with a dado blade.
Instead, I used a standard (¥5"-kerf) saw blade to
do the job. In order to do this, I cut each groove in
two passes, flipping the workpiece end for end
between passes to keep the groove centered on the

thickness of the workpiece.

-~
K:;jggéiﬁ RAIL
| Z \

STILE

PLYWOOD
PANEL -

|

CUT ALL GROOVES & TENONS
SAME THICKNESS AS " PLYWOOD

CROSS SECTION

b

\
l \
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Stone

Holder s

-

If you've ever tried to do any
sharpening on top of your work-
bench, you probably know how
frustrating it can be. First, with the
sharpening stone sitting on the sur-
face of the bench, there’s just not
enough knuckle room to sharpen
comfortably. Then there’s the mess
it creates. And most annoying of
all, I feel like I'm chasing the stone
all over the bench as it slides
around while I'm sharpening.
Fortunately, this sharpening
stone holder solves all those prob-
lems. The stone rests on a wide
platform and is held in place by a
simple system of wedges and
cleats. Flutes in the platform catch
any slury that may run off the
stone, keeping your workbench
from getting messy. And a pair of

24

~
- >

s 3
B

|
- A
W

P

This adjustable stone holder
will keep your sharpening

stone steady as a rock.

supports lift the platform and stone
up off your workbench to a more
comfortable working height.
Platform. To make the stone
holder, I started with the platform.
As you can see in the
drawing on the oppo-
site  page, this s
nothing more than a
piece of hardwood. The
flutes are made on the
router table, using a
core box bit. Then two
rows of holes are
drilled in the platform
to hold an adjustable
cleat that is added later.
Add the Supports.
The platform rests on a
pair of L-shaped sup-
ports. As the drawing

on the opposite page shows, there’s
not much to making the supports.
Each one is made up of two pieces
— a vertical leg and a horizontal
foot. The feet allow you to clamp

! ]

A Wedges Hold the Stone Tight. A pair of
wedges hold the sharpening stone tightly
against an adjustable cleat at the other end.
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#8 x 1" Fh
WOODSCREW
__FIXED
WEDGE

Yo' x %"
DOWEL
PIN
CHAMFER
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#6 x 112" Fh
WOODSCREW

NOTE: DOWEL PINS
) NOT CENTERED ON WIDTH

OF CLEAT
PLATFORM
(%" x 4%2" - 16")

#8 x 12" Fh
WOODSCREW

SIDE VIEW

—>{ Vo —
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§
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|F=mer=

NOTE: USE 3"-DIA.
CORE BOX BIT TO

KOUT FLUTES L ot ﬁ %he|
IN PLATFORM T R
o ‘m > | - ® avy,
LEG ~ - ]
(%" f 1‘9on 4%") (%" % 2%" - 42") j % T T
OF TIONAL: END VIEW

HOLE FOR LOCKING PIN —

(SEE INSET PHOTO BELOW) (PLATFORM ONLY)

the stone holder to the top of your After making the cleat, I cut the Finish. Finally, to seal the wood

bench. And a rabbet cut along the
top edge of each leg holds the plat-
form. Once the supports are assem-
bled, they can be glued and
screwed to the platform.

Wedge & Cleat System. The last
part of the stone holder to make is
the wedge and cleat system that
holds the stone in place. The prin-
ciple behind this is about as basic as
it gets. At one end of the stone, an
adjustable cleat serves as a stop.
Then at the other end, a pair of
opposing wedges are used to hold
the stone tightly against the cleat.

The adjustable cleat is nothing
more than a narrow piece of hard-
wood with a couple of dowel pins
that fit into the holes in the plat-
form. But the thing to note here is
that the dowel pins aren’t centered
on the width of the cleat (see Side
View drawing above). This way,
you can get two different cleat
positions out of each pair of holes
by simply turning the cleat around.
This allows you to accommodate
sharpening stones ranging from 6"
to more than 10" in length.

www.ShopNotes.com

two hardwood wedges. The fixed
wedge gets screwed to the top of the
platform, as shown. The adjustable
wedge just fits in between the stone
and the fixed wedge.

A Sharpening Station. To use the stone holder with
the sharpening station featured on page 16, | drilled
a hole at each end of the holder to fit over a couple
of steel pins mounted in the top of the station.

and protect the stone holder from
the water and inevitable slurry that
is created while sharpening, I
brushed on three coats of an out-
door, spar varnish. 4
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perfect

Half Laps

on the table saw

Versatile, strong, and easy.

Half laps are the ultimate
no-fuss table saw joint.

WIDE
SHOULDERS

A Rock-Solid. Wide
shoulders and lots of
gluing surface make a
half lap a tough, all-
purpose joint.

Half laps are high on my top ten joint
list. For cabinet face frames, doors,
case web frames, or any place you
need a strong, rigid frame, half laps
can take on the job. But the best thing
about half-lap joints is that cutting
them doesn’t require any tricky
setups or a lot of fussy work. All you
need to cut perfect-fitting half laps in
a short amount of time is a table saw
and a dado blade.

Just Like it Sounds. A half lap
joint looks just like you’d expect.
Half the thickness of each work-
piece is cut away so that the two
pieces overlap with flush faces. As
you see in the lower left drawing,

LARGE CHEEK
SURFACE

26

NOTE: usE
TEST PIECES TO
SET BLADE HEIGHT

PIECE SAME
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FLUSH
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/_ NOTE:
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START BY
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=

g ]

you get a large amount of gluing
surface and the deep shoulders
keep the joint square and rigid.
The Goals. There are two things
you want to get right when cutting
half laps. First, to end up with per-
fectly flush faces, the depth of the
cuts needs to be on the money.
Next, when the joint is assembled,
the frame pieces should be square
with the outside edges flush. This
simply means the cheeks of the
joint have to be cut to the right
length and with square shoulders.

SETTING UP

Whern it comes to half laps, the key
to success is to keep things in order.
And the first task is to cut all the
parts to size. If you get this done all
at once, you can set up the saw for
cutting the joinery and not waste
time switching back and forth from
one setup to another.

When you're sizing the parts for
a halflap frame, keep a couple
things in mind. First, to end up
with equal halves and flush faces,
all your stock has to be the same
thickness. And next, remember
that since each half of the jointhas a
full overlap, all the parts of a half

lap frame run full length. This
makes sizing the parts foolproof.

Once your parts are cut and
stacked, you can set up for half laps
by simply installing a wide, stack
dado on the table saw and a fresh
auxiliary fence on the miter gauge
to back up the cuts.

Find the Depth. When I'm ready
to start on the joinery, I set the
workpieces aside for a bit. First, I
use a couple of cutoffs that are the
exact thickness of my workpieces
to adjust the blade height. Figure 1
above shows how this works.

Make a quick “halfway point”
mark on each piece and then set the
dado blade a little bit below the
mark. After you make a cut across
the end of each piece, simply
overlap them to check the result.

Raise the blade slightly and
repeat the process until the faces fit
flush, as in Figure la. Remember
that since you're cutting both
pieces, the blade adjustment is
doubled, so take it in tiny steps.

And be sure to keep firm down-
ward pressure on the pieces as you
make the cuts. You don’t want the
workpiece to ride up on the blade
and give you a false test result.
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Cut the Cheeks. At this point,
you can set aside the test pieces and
turn to the actual workpieces. With
the depth set, the only trick now is
to cut the cheeks of the joint square
and to the right length.

An easy way to get this
done is shown in Figure 2
at left. The miter gauge and
auxiliary fence will ensure
a clean, square shoulder
while the rip fence acts as a
stop to help you cut the joints
to the right length.

First, set the rip fence so that
the :distance from the outside
edge of the blade to the fence is
about 1¢" shy of the final cheek
length. Then pick up one of the
workpieces and make your first
pass, as shown in Figure 2a. Slide
the workpiece back and main-
taining steady downward, start
nibbling away the waste from the
end, as shown in Figure 2b.

Test Fit. When all the waste has
been turmed to saw dust, do a quick
test by lapping the workpiece over
its mating piece. Since the fence

In the Middle:
Half Lap

A More Clamps.
Assembling a half-lap

help of a few extra clamps.

isn’t set to cut the cheek to final
length, the end won’t be flush. But
now it's easy see how far to cut
back the shoulder for a perfect fit.
Just sneak up on the final cheek
length by adjusting the fence away
from the blade until the fit is flush.

Now that you've used the first
piece to fine tune the setup, you
can go ahead and cut the
remaining joints. When all the
pieces are equal width, this one
setup will do the job.

frame is easy with the

The Glueup. The only catch to
half laps is that gluing up the frame
requires a few extra clamps. On a
half-lap joint, neither piece is “cap-
tured,” so this means you need to
clamp the pieces in all directions.
The photo above shows this clearly.

First, loosely clamp across the
frame both ways. Next, apply a
short clamp over the joint to pull
the cheeks together. Tighten all the
clamps, check for square, and that’s
it. A perfect half-lap frame. 4

D,

LINES ON FENCE MARK
POSITION OF
DADO BLADE

'

THIRD: sNEAK uP
ON SHOULDER LINES FOR
SNUG FIT

7

/
FIRST: MAKE cuUT 10
INSIDE OF SHOULDER LINE

‘ AUX. FENCE

SECOND: REMOVE WASTE
THROUGH CENTER

T-Joint. »

~_

‘ [ E D ﬁ | &~ AT SHOULDER

l l AUX. FENCE Half laps are a
| great way to create a
LEAVEWASTE | Strong joint in the middle

of a rail or stile.

Half laps are also a great way to
join two pieces together in a T-joint,
as shown in the drawing at right.
To do this, the half lap on the
end of the first piece goes just the
same. Then lay this half lap over
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the mating piece to mark a layout
of the other half of the joint.

To cut this part of the joint, I
don’t use the rip fence. It would be
too far from the blade to make a
reliable stop. Instead, you can mark

the lines of the dado blade cut on
the auxiliary fence to act as your
guides. With this extra help, you
can simply follow the steps in the
drawings above to complete a
snug-fitting joint.
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fine tools
japanese pr

SaW Handle P ,,«a..**

Upgrad

All it takes to dress up the
handle of your Japanese
saw is a few hard-
wood scraps
and a

little time.

s

There's no doubt about it.
I really like the way my
Japanese saw works. The razor-
sharp blade cuts quickly on the pull
stroke and leaves a narrow ketf. And
it leaves a smoothly cut surface that's
perfect for precise joinery.

The saw has all the makings of a
high-quality tool — except for the
handle, that is. So 1 decided to dress
-it up with a new one that looks as
good as the saw cuts, like you see
in the photo above.

28

What I
like the best
about this project
is it doesn’t take a lot
of time and it’s a good
way to use up some
hardwood scraps 1 had
squirreled away. 1 made my handle
from contrasting woods, but feel free
to use this technique to make a
handle any way you like.

The type of Japanese saw I used is
called a dozuki, or back saw. These
saws have a steel back that supports
the thin blade. The back can run the
full length of the blade or just part
way, like the one you see here. This
handle design will work great with
both types of saw.

In the original handle, the blade
and back slip into a pocket cut in the
softwood handle. They're held in
place by a retaining screw. To make
the new handle, you'll need to pull
out both the blade and back.

Sandwich. The drawings on the
opposite page give you a pretty
good idea about how I made the
handle. It’s a sandwich made from
a pair of sides or cheeks glued to a
center spine. But there are a few
details I'd like to point out.

Spine. The first
detail is the spine. It's
the most important piece
of the handle. So I took a little
extra care to make sure everything
was just right before moving on.

I made the spine from a piece of
hardwood. And the reason is
simple. For the screw that holds the
blade and back in place, you'll need
to “tap” threads in the spine. In
softer wood, the threads will likely
strip out rather quickly.

After selecting the material for
the spine, the next thing to look at is
its thickness. The thickness of the
spine should be a perfect match to
that of the saw back, as shown in
the End View on the opposite page.
Ifit’s too thin, sliding the saw blade
and back into place could cause the
handle to split. If the spine is too
thick, the blade and back won't fit
snugly and theyll fall out easily.

At this point, the width of the
spine isn’t critical. To make the
handle easier to shape later on, I
made it extra-wide (about 14").

There’s just one final detail to
note on the spine. And that is a
notch that gets cut in one end. Once
the cheeks are glued in place, this
notch forms the pocket where the
blade and back will rest. I used the
saw back as a pattern to lay out the
notch on the spine, as shown in the
Side View on the opposite page.

Cheeks. Once you have these
details taken care of, making the
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FIGURE BEVELED
BLOCK

>
5l

NOTE: cuT PARTS
EXTRA-WIDE
gorz SHAPING, SPINE
EE BOX BELOW
> 4

rest of the
handle is a snap.
The only other parts to
make are the cheeks. And
as I mentioned earlier, you can
make these any way you choose. |
made each cheek out of three parts
— a long side with contrasting

CUT NOTCH TO

beveled blocks glued on each end, FIT SAW BLADE RETAINING
i i i SECURES BLADE
as illustrated in Figure 1. Here (SEE SIDE VIEW) CURES BL.

again, like the spine, 1 left the IN HANDLE
cheeks extra-wide for shaping.

Retaining Screw. Before moving
on to shaping the handle, there’s
one thing left to do. I drilled the FIGURE
hole for the retaining screw in the B

spine while the blank was still

END VIEW
CROSS SECTION

RETAINING (D
SCREW

DRILL
uare. Thi 5 1 1 SCREW HOLE
sq. re. This makes it a lot easier to REW HO CHEEK
drill an accurate hole. The blade SHAPING BANDLE

, (SEE BOX BELOW)
and back come in handy here as a

guide for locating the hole posi- —>

tion, as you can see in Figure 2. ASE TS OF SAGINESS s ‘/ Yan
This pilot hole should be a little D Ry OOITION THICKNESS OF SAW BACK RADIUS

smaller than the screw so that it

can cut threads in the spine. Once

this is done, you can shape the SIDE VIEW

handle. The box below gives you CROSS SECTION

the details you need.

After applying a few
coats of finish (I used
spray lacquer), you're
ready to put your N ;{7‘/ S :
“new” fine tool W ! USE SAW BACK

TO LAY OUT
to use. ﬁ NOTCH IN SPINE

Curved for Comfort

HOLE FOR RETAINING SCREW [——WAETE

To make the new saw handle more comfortable to use, workpiece. You'll notice I'm working with an extra-
I cut a slight curve on the long edges. As you canseein  wide blank. This makes it easier to get an even curve on
the drawing above, I didn’t take much off, but it’'s  both sides with no flat spots. After cutting the curves, I
enough to give the handle a sure, easy grip. The cutsare  sanded them smooth before routing a %" roundover,
made at the band saw, after first laying them outonthe  as shown in the End View above.
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Technique

Cutting a large, circular hole is a
challenge. You can try to find a
Forstner bit the right size. But if you
have more than a couple different
sizes to drill, that can get expensive.
And it's impossible to find a
Forstner bit any larger than 4". The
solution — a simple circle cutter.
How It Works. As you can see
in the photo above, a circle cutter,

. quick work of cutting
holes or disks of just
about any size.

; getting great results with @

Circle Cutter

or wing cutter as it's sometimes
called, looks quite a bit different
from most other drill bits. And it
works differently as well. You can
see what I'm talking about in the
left drawing below.

Instead of a cutting edge that
removes all the waste to form a hole,
a circle cutter only cuts a narrow, cir-

cular groove through the workpiece.

|

Q00000

NOTE: CIRCLE AND T .
© WHEEL CUTTER SHOWN © [ NOTE:ruP
CUTTING - I CUTTING ~ FOR END
A HOLE \(LL/ ] BEVELED A DISK \JU -
; | | EDGEOF = [~ '
[ ! CUTTER [peu [
. .| FACES » = b
k :1' ® j o FILOIT BIT l: — o = N b:
I | — Ly ; . - tJ
yor e / o] cen,
E7 {4 AWAY FROM
K 1/ [, % PILOTBIT | |
= | [ Y P L L -
‘ ’ U N %{ 1
| WASTE t ‘* | l | WASTE
| 5 | [ ) ]
w &
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To do this, there’s a cutter attached
to the end of an adjustable arm.
It’s the arm that allows you to set
the cutter for a wide range of sizes
(see photo on opposite page and
refer to sources on page 51). Note:
Circle cutters have a maximum
depth of cut of about %,".

Holes & Wheels. There is one
thing I should mention at this point.
When you're shopping for a circle
cutter, you'll find two types, like the
ones at the top of the opposite page.

The cutter on the left does a good
job cutting holes. But if you need to
cut both holes and disks (or
wheels), you'll want to consider
the circle cutter on the right.

You might be asking yourself, “If I
cut a hole, doesn’t that leave me
with a disk once I'm done?” That’s
true, but the disk will have a rough
edge and ridge of waste on the
bottom that isn’t completely cut free.
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CIRCLE
CUTTER
(1%" - 773" Holes)

Double Cutter. Toavoid
this problem, the circle
cutter at the far right has
two cutting edges. With
the bevel facing in (left
drawing on opposite page), you
can cut a hole with a smooth edge.
And if you flip the cutter end for
end (right drawing), you can cut a
disk that’s just as smooth.

Sure, you can use a single-edged
cutter to make a wheel. Just be pre-
pared for a rougher edge that
needs a little extra sanding.

USING A CIRCLE CUTTER

Using a circle cutter seems simple
enough — adjust the arm so the
cutter matches the size of the hole
(or disk) you want and start cut-
ting. But there are a few things
you’ll want to keep in mind.

For starters, always use a circle
cutter in a drill press. It just isn’t safe
to use one in a hand-held drill. Then
to minimize vibration and stress on
the cutter, set the pilot bit so it enters
the workpiece before the cutter (left
drawing on opposite page).

Never use a circle cutter
with a hand-held drill

Set the drill press to 500
RPM, or less if possible

Avoid loose fitting clothing
and always wear protec-
tive goggles

Securely tighten the set
screws for the pilot bit,
cutter, and adjustable arm

Clamp workpiece securely
to the drill press table

Make sure the pilot bit
engages workpiece first

Make a test cut to check
circle size, then readjust
the cutter as required
Sharpen cutter often (see
box at right)
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Heavy-duty
shank

of hole

178
pilot bit
stabilizes
circle
cutter

Single-edged
cutter
works best for
cutting holes

Then before you start to make a
cut, check to see that your drill press
is set to its lowest speed. Speeds
above 500 RPM cause the cutter to
vibrate more, resulting in a rougher
cut. Plus, the heat that results will
dull the cutter more quickly.

I've never found the scale on a
circle cutter to be very accurate (if it
has a scale at all). So once you have
the cutter set, make a test cut. This
way, you can fine tune the setting.

minimizes vibration

Scale provides
for rough sizing

CIRCLE &
WHEEL CUTTER
(1%" - 634" Holes,
(%" - 64" Disks)

Hollow housing

provides protection

from other sharp
edge of cutter

Sliding arm used /
to aqjust size of
hole or disk .
Set screws
used to lock
arm, pilot bit, Flat relief seats
and cutter in cutter for cuttin
place smaller holes or disks
Two cutting
For a few more handy tips to help edges
for cutting
you get better results, check out the smooth
box at the lower left. holes and
disks

Sharpening a Cutter. But those
tips won't be of much use if the
cutter you're using is dull. To learn
more about how to sharpen a
cutter, take a look at the box below.

Once the cutter is sharp, you'll
find that using a circle cutter to
make a hole or disk of just about
any size will be a snap.ﬁ

Getting a Better Edge:
Sharpening the Cutter

Although it’s called a circle
cutter, the actual process is
really a scraping action.
This generates a lot of heat
and can dull a cutter very
quickly — and forcing the
cutter to work by applying
more pressure with the drill
press isn’t the answer.

Instead, it’s better to keep
the cutter in tip-top shape.
The nice thing is it doesn’t
take a lot of work to do this.

The important thing is to
think of the cutter just like
you would a chisel. The cut-
ting edge is formed by the
back and bevel coming

together in a nice sharp
edge. So the first thing to do
is flatten the back of the
cutter (left photo).

Once the back is flat, all
that’s left to do is hone the
bevel. I do this by drawing
the cutter toward me, as in
the right photo.

A Flatten & Hone. The first step in
sharpening the blade of a circle cutter is to
flatten the back (left photo). Once that's

complete, you can hone the bevel. | find it
works best to do this by holding it flat against
the stone and drawing it back (right photo).
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best-buil
igs & fixtures

adjustable §
Splndle ;;;‘
Sander 4

Turm your

drill press into

a heavy-duty
sander for smooth-
INng curved edges.

B | Anything that makes the task of
sanding even remotely bearable is
a plus in my book. And that’s a
good reason to take a look at the
spindle sander shown at right.
As you can see, this spindle
sander clamps to the table of
your drill press. The table of
the spindle sander adjusts up
and down so you can make full
use of a set of tall (54") sanding
sleeves. The sleeves fit over shop-
made drums that are powered by
the drill press. All you have todo is
slip the top of the drum into the
chuck and lock it in place.
And for the really nice feature —
you won’t have to worry about
stirring up a lot of sanding dust.
There’s a dust port on the back side
of the base for hooking up the hose
of your shop vacuum.
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Materials

A Baseplate (1) 9 x10 - ¥4 Ply.
B  Base Front/Back (2) 8746 x 6 - ¥4 Ply.
C BaseEnds(2) 346 x 6 - ¥4 Ply.
D Bearing Support {1}  2V4x 2% - ¥ Ply.
E  Table Front/Back (2) 10 x 6 - ¥ Ply.
F  Table Ends (2) 5x 6 - ¥4 Ply.
G Dust Port (i) 3Va x 3V - ¥4 Ply.
H Top(l) 12x16 - % Ply.
I TableInserts (5) 4%, x 4%, - Va Hdbd.
) ¥4"-Dia. Drum Cores (6) ¥4 x ¥, - ¥ MDF
K  1"-Dia. Drum Cores (6) 1x1-¥% MDF
L 1%4"-Dia. Drum Cores (6)1% x 12 - ¥4 MDF
M  2"-Dia. Drum Cores (6)  2x 2 - ¥, MDF
N  3"-Dia. Drum Cores (6) 3x3-¥% MDF

Hardware

« (12) #8 x 114" Fh Woodscrews
. (2) %6" T-Nuts

" UP AND DOWN
« (2) %" x 1V4" Fender Washers TO MAKE
« (2) %" x 1" Studded Knobs FULLUSEOF
SLEEVE

« (1} 14" Flange Bearing

* (5) ¥4"-20 x 7%4" Threaded Rods

« (5) ¥4"-20 Coupling Nuts

«(5) 4"-20 x 14" O.D. x V4" Threaded Nylon Spacers
« (6) V4" x 1" Fender Washers

« (4) V4" Flat Washers

* (1) 12" x 16" Plastic Laminate

« (1) 12" x 12" Neoprene Rubber (V4" Thick)

ADJUST RUBBER
COUPLING NUT DISKS EXPAND
TO REMOVYE OR >  TO HOLD
HOLD SANDING SANDING

SLEEVE SLEEVE

IN PLACE

SANDER
WORKS
WITH ANY

SIZE DRILL

PRESS

SIDE VIEW CROSS SECTION
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ADJUSTS

TO DRILL PRESS
TABLE

D%II.TSP%?S v‘ -
CHUCK 10 DRIV iew Details
OVERALL DIMENSIONS:

12"D x 16"W x 7%2"H (TOP LOWERED)

12"D x 16"W x 11%*H (TOP RAISED)

SHOP-MADE
TARE-CUSTON DRUMS AGCEPT
FiT TO EACH 5'/2"-LONG
SANDING SANDING
DRUM SLEEVES

LARGE
LAMINATED
TOP PROVIDES

M

WORKSURFACE

STUDDED
KNOB LOCKS TOP
IN POSITION

SHOP YACUUM
HOOK upP
ENSURES
DUST-FREE
OPERATION

FLANGE
BEARING
SUPPORTS
BOTTOM
END OF
SANDING
DRUM

PLYWOOD
BASE CLAMPS
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PARTS ARE
%" PLYWOOD

building the‘

Base & Table

The great thing about this spindle
sander is how easy it is to build.
Figure 1 gives you a good idea of
the overall assembly. To allow you
to use the entire length of the
sanding drum, the table on the
base is adjustable (see photo).
Note: The base is sized for sanding
sleeves that are 5Y%;" long.

Start with the Base. The base is
nothing more than a plywood box
attached to a baseplate. The back
piece is notched to allow for dust
removal. (More on this later.) And a
couple T-nuts installed in the ends
accept the studded knobs that lock
the table in place.

Install the Bearing Support.
The last part of the base to add is a
support for the bearing that the

II IIFIGlJRE

%DIA. | ]
HOLE o
o |
kit
(57/E"TlxD6") i ? | BA.CK
‘| (B%he"x6")

A v
. #8 x V2" Fh

sanding drums will fit into. The
bearing provides solid support
when you press a workpiece against
the sanding drum. You can see how
this works in Figures 2 and 2a.

Ye' x 1" “he"-18 x 14"
FENDER — KNOB
WASHER
ﬁ\/«:)@ SI1ZE HOLE
T TO FIT
"~ VACUUM

HOSE

©)

DUST PORT
(B%" x 3%4")

The Table Frame is Next. Now
you can turn your attention to the
table frame that fits over the base
(Top View below). What's impor-
tant here is to size frame so it slides
easily over the base.

To ensure a sliding fit, I sized the
parts (and joinery) for the table
frame so the inside dimensions
were 16" larger than the outside
dimensions of the base frame.

As you do this, it's a good idea to
clamp everything together and test
the fit until everything is just right.
Before gluing the frame together,
there are a couple more things to do.

To allow the height of the table to
be adjusted, you'll need to cut a slot
in each end piece (Figure 1). Then,
for the dust to pass through, you'll
need to drill a hole in the back piece
that lines up with the notch cut ear-
lier in the base. This hole is sized to

TABLE
FRAME

Ve
BASEPLATE
(5" % 10

Y |
Ly

TOP VIEW

LR

WOO??CREW

ShopNotes No. 81




T R R LA

fit the end of your shop vacuum
hose. After assembling the table,
you can add a dust port with a
matching hole (Figure 1).

Add the Top. All that's left to
complete the table is to add the top
you see in Figure 3. After cutting
the top to size, the next step is to
add a rabbetted opening to sup-
port the sanding drum inserts.

To do this, you'll need to drill a
hole in the top that’s centered side to
side. But to provide more working
room at the front of the top, the hole
is positioned closer to the back
(Figure 3). (For more on drilling
large holes, tum to page 30.)

Once you have the hole drilled,
you can screw the top in place. To
provide a smooth worksusface, I
added some plastic laminate and
then chamfered the edge, as dlus-
trated in Figure 3b.

Supporting the Insert. The next
step is to create the ledge that the
sanding drum insert rests on. T used
a rabbeting bit to create a 1, -wide

El FIGURE

BEARING

SUPPORT
(2%" x 2%6")

; 4
-~ 2" 1.D. FLANGE a.

NOTE: 10 sEE
HOW BEARING
WILL BE USED,
#8 x 172" Fh REFER TO PAGE 36
WOODSCREW

BEARING

(SEE SOURCES —l . - SIZE HOLE
ON PAGE 51) FOR BEARING

ledge. Note: You'll need to drill an
access hole through the laminate
for the bit. And be sure to adjust the
cutting depth to match the thick-
ness of the hardboard you plan to
use for the inserts.

All that's left at this point is to
make the hardboard inserts, like
you see in the photo at right. For
more on this, turn to page 15.

0
%" HARDBOARD
SANDING DRUM INSERT
(SEE PHOTO AT RIGHT
AND PAGE 15)

T PLASTIC
LAMINATE

#8& x 12" Fh
WOODSCREW

TOP
(12" x 16" - %" PLY.)

]
il
i

A Custom-Fit Inserts. To provide solid support for the
workpiece and ensure good dust collection, you'll need to
custom fit each insert to the table and sanding drum. To learn
more about how to do this, turn to page 15.

a N
MATCH THICKNESS
OF INSERTS
!
i o7k
S t
NS

L 5 J

45°
CHAMFER
BIT
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Layered

A Solid Support. To
support the bottorn
of the sanding
drum, the nylon
spacer fits intoc a
flange bearing.

Y%"-20 x 12" O.D. \

§anding Drums*

With the base and table of the
spindle sander complete, all that’s
left to do is make the drums that
the sanding sleeves fit over.

Sanding sleeves come in all sorts
of sizes, lengths, and grits. (For
sources of sanding sleeves, turn to
page 51.) In the photo above, you
can see the set of five sizes I made.
The drawing below shows how a
sanding drum goes together.

Layer by Layer. The drum is
really nothing more than a “layer
cake” formed by alternating MDF
disks and rubber gaskets. The key
to how wel the sanding drum
works is the rubber gaskets.

After the sanding sleeve is
slipped over the drum assembly,
you tighten the coupling nut at the
top. This squeezes the MDF disks

RUBBER
GASKET

CORE
(%" MDF)

NOTE:
USE 4" WASHERS INSTEAD OF FENDER
WASHERS FOR THE %" AND 1" SANDING DRUMS

NYLON SPACER NN
(2" LONG) FENDER
WASHER
36

(J. K, L, M, AND N} MADE FROM
%" MDF AND FIVE GASKETS MADE
FROM %"-THICKNEOPRENE RUBBER

against the gaskets just enough to
make them bulge slightly. They
press against the inside of the
sanding sleeve to lock it in place, as
in the detail below.

Setting Up for Sanding. There
isn’t much to setting the spindle
sander up for sanding. You simply
slip the coupling nut into the
chuck of your drill press and
tighten it down. Then, to support
the bottom end of the sanding
drum, simply raise your drill press
table until the nylon spacer at the
bottom of the sanding drum slips
into the bearing in the base, like
you see in the margin photo at left.

SANDING SLEEYE

NOTE:
EACH SANDING DRUM
CONSISTS OF SIX CORE PARTS

¥V Sanding Drums. Sanding sleeves come in a
wide range of diameters, lengths, and grits. The
57 "-long set shown below consists of a 3°, 2",
15", 1" and % -dia. sleeve for handling

just about any task.

After locking the drill press table
in place and clamping the base of
the spindle sander to it, you're
ready to sand. As I mentioned
before, you can make full use of the
sanding sleeve by simply loosening
the knobs on the table and adjusting
it up or down as necessary.

For the step-by-step process for
building a sanding drum, take a
look at the opposite page. It'll cover
everything you need to know to
make each sanding drum.

¥a"-20
ey COUPLING NUT
FENDER ~
WASHER

"
THREADED ROD
(772" LONG)

TIGHTENING
COUPLING NUT
COMPRESSES

RUBBER
GASKETS
AGAINST
SANDING
SLEEYE
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Step-by-Step
Drum
Assembly

The first step in making a sanding
drum is to cut a set of MDF disks to
form the core. You'll need six disks
for each 5%4"-long sanding sleeve.

MDF Core. For an easy fit, | used
a circle cutter to size the MDF disks
so they just slipped inside the
sanding sleeve (top left photo
below). For more on using a circle
cutter, turn to page 30.

Working with Rubber. The next
step is to cut a set of rubber gaskets.
I found it almost impossible to cut
perfectly circular gaskets from the
Y4"-thick neoprene rubber material
I used. (For sources, see page 51).
So instead, I cut oversized squares
and then punched a hole for the
drive shaft in the center of each

gasket (top right photo below).

-

A Size the Disks. The first step i

n building

Assembly. To assemble the
drum, cut a piece of %" threaded
rod to length (74"). Then use epoxy
to glue a single MDF disk and
washer in place, leaving room for
the nylon spacer (lower left photo).

The rest of the drum goes
together by gluing alternating layers
of MDF and rubber gaskets. Just be
sure you don't glue these to the

<

a sanding drum A The Gaskets are Next. After cutting squares

drive shaft. This way, when you
tighten the coupling nut, the “loose”
MDF disks and gaskets will com-
press without any problem.

After adding a washer and cou-
pling nut at the top, you're ready to
trim the gaskets flush. To do this, I
“snugged up” the coupling nut just
a bit and then used a sharp chisel,
like you see in the photo above. -3

assernbly is to use a circle cutter to size the MDF disks so they — of rubber to size, create a hole for the drive shaft
with a hollow steel punch.

just slip inside the sanding sleeve.

¢
B
N

% ronln s

»

A Assembile the Drum. To assemble the drum, startby A One Layer ata Time. Next, build up the assembly by

gluing a washer and MDF disk in place near the end  alternating the rubber gaskets with the MDF disks and

of the drive shaft. Then screw the nylon spacer in place.

www.ShopNotes.com

gluing thern together with contact cement,
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Trim the
Gaskets.

A sharp chisel
makes quick work
of trimming the
gaskets flush with
the core of the
sanding drum.
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Getting
onnected

There's more

to getting air from
your Compressor to
an air tool than you
might think.

Getting your first air compressor
and air tool is exciting. But inall the
excitement, you mught not give
oy Hose much thought to a couple key
. o ) things that really affect how much
7 s you enjoy using your cOmpressor.
. And that’s the air hose and fittings
that actually move the air from the
compressor to the tool.

An Inexpensive Start. The most
visible part of that connection is the
air hose. And it's probably the thing
you’ll wrestle with the most — liter-
ally. Especially if you buy a com-
pressor kit and the hose they throw
in is like the blue hose at left.

This inexpensive hose is made
from polyvinyl chloride (PVC) —
the same kind of material you'll
find in inexpensive garden hoses

PVC Hose
Nylon Recoil

¢ >
'

4 \

Rubber Hose

and other plastics. It’s low-cost and
tough as nails. You can drag it
around the shop and give it quite a
bit of abuse without worrying
about damaging it.

But there’s one drawback. No
matter how neatly you try to roll it
out, it has a “memory” that makes
it want to coil right back up. And
in cold weather, it gets so stiff that
using it is a big hassle.

The Recoil Advantage. One
hose you should consider adding
to your system is the yellow, nylon
recoil hose shown at left. This hose
relies on its memory to do it’s job.

A recoil hose Jooks like a giant
spring. And it's this “spring”
memory that makes a recoil hose
self-retracting. This keeps it out of
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the way when don’t need it. But it
easily uncoils when you do. (I have
mine hanging over my workbench.)

One thing to be aware of is that a
recoil hose won’t stretch out com-
pletely. At best, it'll probably stretch
a little over half its length. Pull
much more and you'll likely kink it.

Upgrade to Rubber. Like a PVC
hose, a rubber hose (red hose on
opposite page) is tough and
durable. But there is an important
difference. A rubber hose tends to
lay out straighter and stay that
way — even in cold weather. A
rubber hose will cost a little more,
but it's worth it to me.

In a woodworking shop, a rubber
hose will probably last forever. But
if you ever have to replace a hose (or
just decide you need to add to your
collection), check out the box below
for the latest in air hoses.

How Long? Something I haven't
mentioned yet is what length hose to
buy. Air hoses range from 10' to over
100'. You'll need to choose a hose that
reaches anywhere you need air. But

what’s new:

it's best to go with a short hose if at all
possible. It's a whole lot lighter to
haul around and it won't get tangled
up underfoot as much.

But don’t be tempted to move
your compressor closer and hook up
an extension cord. This just makes
the compressor motor work harder.
Instead, leave the compressor where
it’s at and use the right length hose.

Along the same lines, %" (1.D.)
hoses work just fine for most air
tools. But if you plan to use a real air
hog, like a sander, or need to run a
hose more than 50', go with a 33" or
larger hose. This will keep the air
pressure from dropping too much.

Fixing a Hose. Almost any hose
can spring a Jeak — usually right in
the middle of something important.
Fortunately, repairing a hose doesn’t
take much work. All you need is an
inexpensive repair kit (see right).

Final Connections. Once you
have a hose, all that’s left to
gel are the fittings that con-
nect things together. Turn
the page to learn more.

Buying a Better Hose

A Hose End Repair. A
barbed-end fitting and
hose clamp make
quick work of repairing

the end of a hose.

A Joining the Middle. For fixing the
middle of a hose, a double-barbed coupler
and a pair of hose clamps are all you'll need.

A Clean Fix. A barbed-end
fitting and threaded ferrule
make for a clean hose
end repair. ¥

If you're thinking about replacing a hose
or two (or you're just starting out), you
might want to give the FLEXEEL hose
shown below some serious considera-
tion. (For sources, see page 51). Now,
you might be wondering what makes
this new hose so much better.

Well, for starters, it's about half the
weight of a rubber hose. Now that
might not seem like a big deal, but
hauling a heavy hose around or coiling
it up to store can be a hassle. And don’t
think the light weight means light duty.
This hose is

g,
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made from reinforced polyurethane. So
it's almost impossible to kink and it's
virtually crush-proof. Since the hose is
translucent, you can actually see the
braiding that reinforces the hose.

Plus, you don’t have to worry too
much about the “memory” that most
hoses seem to have. With the FLEXEEL
you can “release” most of the memory
by pulling on the hose until it “crackles.”
I know. It sounds strange, but it works.
And in cold weather, the hose stays just
as flexible and easy to work with.

Of course, there are a couple down-
sides. The hose costs more (about
double) than a rubber hose. And a hot
ember or ash can damage the hose by
melting through it. So it’s not good for
any area where welding or other
“hot” jobs are going on. Even so,
repair is quick and clean, as
shown in the photos at right.

Smooth Repair. You won't catch
anything on the coupler and
threaded ferrules that
connect these two
hose sections. ¥



the right

The other half of connecting your
compressor to an air tool is the fit-
tings. Sure, you could connect the
hose straight to the compressor and
tool. But that’s not a good idea.
For starters, it “locks” every-
thing together. So changing over to
another air tool is a hassle. But the
bigger reason not to do this is the

(Industrial)  tool will always be pressurized —
which isn’t safe.

ﬁ’};’;" Quick Disconnects. Instead,

you'll want to invest in quick-

disconnect fittings — plugs and

N ‘ couplers. A quick disconnect
A T(Ti ru-Flate/
Autormotive)

makes it fast and easy to change
m.‘:%_a

™Y s

A M

from one tool to another, yet still
ensures a leak-free system.
A plug (photos at left) is the male

end of the connection. It slips into a

\\fema]e coupler (margin on oppo-
o site page) and locks into place.
PLUGS

A Lincoln The important thing to know is
that a plug is a straight-through
(hollow) fitting. Air flows through
one end of the fitting and back out

Fittings for air

the other end. And it’s important
that a plug does this.

This way, whatever has a plug
on it won't remain pressurized
once you disconnect the air hose.
That’s the reason you should
always install a plug in cach air
tool you have. (For making sure
you have air-tight fittings, check
out the box below.)

So if you inadvertently pull the
trigger on a nailer as you pick it up
to put it away, you won't need to
worry about firing one last brad
somewhere you hadn’t intended to.

Selecting a Plug. You would
think that selecting a plug would
be simple. Any hardware or tool
store will carry them — lots of
them. And that’s the problem.

With all the sizes, names, and
letter designations out there, it can
get pretty confusing. I use V4" fit-
tings for my system. But just like
hoses, you can use bigger fittings to
allow for more air flow.

As for the names and letter des-
ignations, the main thing to keep in

air-tight connections:

Keeping It Leak-Free

The best fitting and coupler there is
won't be of much use if air leaks
out where they connect to a tool or
hose. To create a tight seal, you
have a couple options.

If you've ever done any work
with galvanized or black pipe, you
probably have a can of pipe joint
compound (photo at left) in your
cabinet. And it works fine for
sealing threads (right photo). But
it can be a bit messy.

That's why 1 like to use
Teflon tape (lower left photo).
Simply wrap it around the
threads clockwise and you're
good to go (far right photo).

* lubricates asd !“,
threaded connect!

* Lubrica y s8**
% v SengTiones

Joint Compound.

A couple dabs of

Jjoint compound will

sealthe threads

p when you screw
\ the fitting in place. |

mind here is that most of this came
about from the original designers
of the “interchanges.”

So what exactly is an inter-
change? It's really nothing more
than the external design of the plug
and the internal design of the cou-
pler it connects to. This is really
easy to see on the plug, as the
margin photos show.

And why so many? Originally,
each manufacturer came up with
their own design — essentially
forcing you to always buy their
“system.” But these days, you'l
find that many manufacturers make
some version of each design. So this
really isn’t an issue any more.

What's more important to
understand is that the designs are
rarely interchangeable (more on
this later). So it's important to
choose one design and stick with it
when you go about selecting both
your piugs and couplers.

COUPLERS

Unlike the plug, the coupler is a
single-shutoff fitting. An internal
valve shuts off flow on the pressur-
ized side of the system when the
plug is removed. This way, all that
pressurized air isn't lost.

Teflon Tape. A cotiple
clackwise wraps of Teflon

lape is a clean and
easy way to seal
any fitting.

&
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As you might expect, the com-
pressor will have a coupler
installed. So that means you'll need
to install a plug on one end of the
hose (to mate to the compressor)
and a coupler at the other end (to
connect to the tool}.

Choosing a Coupler. Once
you've decided on a plug design,
you've simplified the process of
choosing a coupler — just match the
size and design. Some couplers will
have the design stamped on the
sleeve (far right photo). So matching
it up shouldn’t be a problemn.

If it doesn’t, just slip the plug
into the coupler and make sure it
connects firmly. (There’s nothing

accessorize:

A Stay Connected. Some couplers (left) can
disconnect if you catch the edge of the sleeve.
A drag ring (right) or raised edge prevents this.

more frustrating than getting back
to the shop and finding out the
plug and coupler don't mate when
you really need them to.)

To make the connection, most
couplers require you to hold the
hose in place with one hand and
pull the sleeve back. Then you
push the plug in with your other
hand and release the sleeve to lock
the plug in place. It's almost as bad
as trying to pat your head and rub
your stomach at the same time.

The Push Alternative. That's
why I like push-to-connect cou-
plers. Instead of pulling back on the
sleeve, you just push the plug into
the coupler until it locks. Quick,
simple, and a lot less
hassle. To disconnect
either type, just pull
back on the sleeve and
the plug “pops” free.

I mentioned earlier
about sticking to one
plug type. If you want
more flexibility, you can
use a universal coupler
(see photo above). With
it, the three major plug
designs — the A, M,
and T — will all lock in
place securely.

Adding Flexibility

Swivel Connector
w/Flow Control

!

T\
2 | s

Rotating
Ball Swivel
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A hose and a couple fittings will
get air from your compressor to

Standard Coupler. With a
standard coupler, pull back
ihe sleeve to connect
the plug. V¥

A Universal Coupler.
This universal coupler has
a push-to-connect slegve.

Avoid the Disconnect. Most
couplers can disconnect if you catch
the edge of the coupler as you drag
it around. This isn't something you
want happening in the middle of a
task like spraying on a finish. A
drag ring, as in the photo at left pre-
vents this from happening.

Final Details. Hoses, plugs, and
couplers are the key to a smoothing
running compressed air system.
And once you're set up, your com-
pressed air system will work just
fine. But there is one last thing you
might want to add — and that’s a
swivel fitting. To find out more,
check out the box below. A

once it’s connected to the air
hose, it always feels like there’s

your air tool. But there is one
accessory I think you might want
to take a look at. And that's a
swivel fitting, like the ones at left.

One of the annoying things
about using an air tool is that

Rotating Double-
Ball Swivel

a big weight hanging off the
back end. Even a small change
in the position of the tool forces
you to swing the hose right
along with the tool.

To solve this problem, I've
added a swivel fitting to the end
of most of my air tools. There
are all kinds of styles, like you
see at right. But each one is
designed to allow you to change
the position of the tool (within a
small range) without the air
hose feeling like it's a big drag
on the end of the tool.
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breathe right for

e
Finishing

Finishing

a project safely

IS just as Important as
operating your tools safely.

¥V Respirators.
Choose one for fit
and comfort. The
three different
styles shown offer
similar protection
(see photos above
and below),

Air Outflow
Valve

The work youdo in the shop puts a
number of different things into the
the air. And some of these materials
can pose health risks if you don’t
properly protect yourself.

I use respiratory masks for two
types of health hazards — dust and
harmful vapors. And a different
mask design is needed to guard
against each these hazards.

Types of Protection. Dust and
sawdust floating in the air require
the most basic type of filter. Jt's
nothing more than a thin cloth-like
material. And it works like putting

Adjustment
Straps

42

Filter \
Cartridges T

a handkerchief over your nose and
mouth on a dusty day.

But when chemicals are present,
you need something different. That's
because chemicals often exist in the
form of mists or vapors. And
depending on the finishing material

Face Piece

Air Outflow
Valve

or solvent being used, the risks can
range from minimal to serious. So
this is where you'll need to use a
good respirator mask.

TWO-STAGE PROTECTION

Most respirators, like those shown in
the photos at left, provide two stages
of protection. The first stage consists
of a pre-filter that captures larger
particles, like pigments and dust. It
prevents them from clogging up the
filter used in the next stage.
The second stage of protection is
a small cartridge like you see in the
illustration at the top of the next
page. It's filled with small
pieces of activated charcoal.
Activated Charcoal. This
material is simply burned
wood (carbon) that's been
treated with a high concen-
tration of oxygen. Treating it
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with oxygen opens up millions of
tiny pores in the pieces of charcoal.
These pores play the important role
of filtering out chemicals.

Activated charcoal is used
because it's good at attracting
organic (carbon-based) impurities.
So when they pass next to the sur-
face of the charcoal, they bond to it
and become trapped in the pores in
the charcoal. Once all the porous
binding sites are filled, the charcoal
filter stops working. That’s when it
needs to be replaced.

But there are many chemicals that
aren't attracted to the charcoal —so
they pass right on through. That’s
why you want to make sure you
choose the right cartridge for the job.

CHOOSING A CARTRIDGE

When choosing a cartridge, it's
always important to read the label
on the finish you’ll be using. That
way you’ll know which gases,
vapors, or chemicals the respirator
cartridge needs to filter out.

The cartridge used for most fin-
ishing tasks should be rated for
organic vapors and gases, lacquers,
paints, and enamels. You'll find these
black cartridges at most paint stores
and home improvement centers (see
color code chart at right).

Be Aware. These cartridges may
not provide adequate protection
from things like ammonia that’s
commonly used in wood fuming.
Also, some furnifure strippers and
finishes contain methyl chloride,
which may not be filtered out by this
respirator cartridge.

You should also be cautious when
using urethane finishes. These com-
pounds are odorless. So they may
not be detected if the filter becomes
saturated or the respirator leaks.

If you're going to be using one of
these finishes, your safest bet is to
contact the manufacturers directly.
They’ll be able to recommend the
specific cartridge you'll need for the
finish or solvent you're working
with, But even if you have the right
cartridge, you still won't be pro-
tected unless the respirator fits on
your face correctly.
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CARTRIDGE CROSS SECTION

Charcoal
filters

Outer cover
holds pre-filter
in place

k/_",:

UNFILTERED
AIR

Pre-filter
removes larger
pigment and
dust particles

A Filter Cartridge. Air enters through a pre-filter where large pigment and dust
particles are taken out. It then passes through carbon filters and activated

charcoal to remove the chemicals before entering the mask.

THE RIGHT FIT

The first thing you’ll need to do is
adjust the straps so that the face
piece fits snugly on your face (an
almost impossible task if you have
facial hair). Be sure it doesn’t leak
around the face piece and that you
can breathe in and out easily.

You shouldn’t smell finishing
odors while wearing the respirator.
If you do, first try readjusting the
mask. If the odor persists, you may
need to replace the cartridge. And
if that doesn’t solve the problem,
consider replacing the respirator.

Proper Care. A respirator should
last you a long time. But you must

maintain it and store it properly to
ensure that it always works right.

It only takes a little bit of time to
keep your respirator in good shape.
First, remove the cartridges and
give the mask a good washing with
mild soap after each use. It's impor-
tant to rinse the mask thoroughly so
that any detergent residue is
removed. That way it won’t harm
the mask or irritate your skin the
next time you use it.

Finally, dry it off completely. Then
store it in a plastic bag away from
temperature extremes, moisture, and
vapors (remember how it works).
That way it’s ready to go the next
time you need to use it.

Cartridge Color

Filter cartridge

FILTERED AIR
INTO MASK

Activated
charcoal

Coding

All manufacturers use the same color
coding for cartridge protection. You
should change the cartridge any time
you taste or smell a substance, or if
your throat or respiratory system
becomes irritated.

Organic Vapors BLACK

Organic Vapors/Acid Gas  YELLOW

Acid Gas WHITE

Ammonia Gas GREEN

Particulate HEPA(P100) W2 l€A=aRra

Not for gas and/or vapors

=
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Table Saw

S t,irélp.-no’rch results with

Pattern Cutting

Have you ever faced the task of mak-
ing multiple copies of an odd-shaped
workpiece and not had any idea how
to get the job done? So you stand
staring at a pile of wood and hope
that a sudden inspiration will pro-
vide the solution. Well it could be
that the answer you're looking for is
the table saw trick of pattern cutting.

This technique allows you to
duplicate straight-edged work-

DADO IN
UPRIGHT

END YIEW
(CROSS SECTION)

NOTE: cLAMP
PATTERN CUTTING
FENCE TO RIP
FENCE

GUIDE ARM

FOR WASTE
TO FALL
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pieces on the table saw accurately
and quickly. The large dividers and
shelves of a corner cupboard, as
shown in the photo above, are a
good example. But any hard-to-cut
workpiece with straight sides is fair
game for pattern cutting.

The Secret. The thought of pat-
tern cutting on the table saw might
sound a bit odd. But just think of it
as template routing on the table
saw. If you take a look at the
drawing at left, you'll get the idea.

You start by clamping a simple
pattern-cutting fence to the rip
fence of your table saw. The hori-
zontal arm of the fence is aligned
directly above the blade of the saw
to act as a “rub” guide. A pattern
attached to the workpiece follows
the edge of the guide arm to “steer”
the workpiece past the blade. The
result is a flush cut that creates a
perfect copy of the pattern. The
advantage to this technique is that
all you need is a master pattern and
one simple setup.

A Flush with the Blade. A square
can take some of the guesswork
out of adjusting the fence.

The Fence. The first item on the
pattern-cutting  “checklist” is the
guide fence. If you take a close look
at the photo above and the
drawing at left, you'll be able to put
one together pretty easily. So I'll
just give you a few pointers.

It's a good idea to make the fence
about the same length as your rip
fence. I like the long, steady guide
surface this gives me. And when
I'm pattern cutting, if’s usually on
¥%,"-thick stock. So the guide arm is
attached to the upright about about
7/4" from the bottom.

The cutoffs from the workpieces
will fall harmlessly between the
upright and the saw blade. Usually
these will only be narrow strips.
But even so, you need plenty of
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room for them. A 4"-wide guide
arm creates the space you'll need.
Finally, notice the window just
opposite the blade. This lets me see
when I need to do a little house-
keeping and clean out the cutoffs.
The Pattern. Next comes the pat-
tern. This should be made to the
exact size and shape of the parts
you want to duplicate. Plywood or
MDF works great. Keep in mind
that once you make the pattern, the
hard work is over, so take the time
to get it right. Extra time here will
be more than made up for later on.

SETTING UP

With the fence and the pattern in
hand, you're ready to get set up.
When you install the fence on the
saw, the edge of the guide arm
needs to be directly above the out-
side edge of the blade. A square
helps get it close (inset photo at
left). But I like to start out with the
blade set a little behind the edge of
the guide arm and then readjust it
after a test cut. Hitting it dead-on
may take a little trial and error.
With the fence in place, I don’t
start cutting on the table saw right
away. First [ make a quick trip to

Square
an Edge

Sometimes, all you need to do is
cut one straight, square edge across
the end of a panel. But manhan-
dling a large panel through the saw
guided by the miter gauge can be a
challenge at best. But as you see in
the photo at right, the pattern cut-
ting fence and a straight cleat will
help you get the job done.

Just set up the fence as you
would for a pattern cut. Then
carpet tape or tack the cleat to the
workpiece with the straight edge
right on the line of the cut. As you
feed the panel into the blade, the
cleat rides along the guide arm and
the result is a straight, square cut.
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the band saw to

rough cut the

workpieces.  If

you only have to

trim off a little

bit of waste, the

cuts go easier

and you won't
have to clean out the cut-
offs quite as often.

There are several ways to fasten
the pattern to the workpiece. If you
don’t want to leave any marks, a
few strips of carpet tape will do the
job, as shown in the drawing
above. When the workpieces are
especially large or have a face that
won't show, I'll tack or screw the
pattern in place. But regardless of
the method you use, make sure the
attachment is good and solid.

MAKING THE CUT

Making the cut is pretty routine.
Butt the pattern firmly against the
guide arm well in front of the blade
and then slide it forward. If the
feed is stiff, some wax on the pat-
tern and guide will help.

Feeding the pattern and work-
piece along the guide arm may be a
little awkward at first. If the pattern

SURE WORKPIECE
D PA

=

NOTE: MAKE

ARE oL
1 e
ATTACHED i

wanders
away from the
fence and the cut isn't
smooth and straight, don’t worry —
all you need to do is make a second
pass. Remember, with the fence in
place, you can’t cut too deeply.

As you cut around the pattern,
use the same, steady feed rate you
would for any other cut. Even
when the cutting is easy, don't go
too fast. Keep an eye on the scraps
building up under the guide arm
and clean them out when needed.

You might find that it takes you
longer to get set up than to actually
cut the workpieces. But all in all,
the job will get done quicker, easier,
and much more accurately. And
that’s a good enough reason for me
to use pattern cutting. a

ONLINE
60,.“ EXTRAS

To view a video on
using this table saw
technigue, go to:
ShopNotes.com

Square up the End. This simple setup oaﬁ
be used to make a straight, square cut across
the end of a large plywood panel.

45



Like most woodworkers, I'm
always looking for that something
extra that will improve my skills.
Lasers are popping up on all sorts
of tools nowadays, so I wanted to
see how well saws with lasers
really work. But I didn’t want to
outfit my shop with a new miter
saw. Fortunately, there is an add-on
laser kit by Laserkerf that will attach
to most miter saws.

How It Works. The laser unit
itself is about the size of a Zippo
lighter (see the photo at right).
Looking at the front of the box, you
can see the laser. When the laser is
on, it looks like a red cat’s eye
peering out, as shown in the photo
at the top of this page. The black
band around the front provides
extra protection against dust.

The standard model comes with
an AC adaptor, but I liked the one

46

powered by two AA batteries. I
have one less cord in my shop to
wolry about and dont have to
have two plug-ins every time I
move my saw around. The kit
comes with plastic ties to help keep
the wires secure and out of the way.

I also like the on/off switch that
you also see in the photo below. It

@ Vertical laser adjustment
. knob (hidden under band)

can be mounted almost anywhere
on your saw (within reach of the
wire, of course). I mounted mine
near my saw’s ftrigger, where it’s
safely away from the spinning
blade. I can turn the laser on and
then use both hands to get every-
thing aligned before turning the
saw on and making the cut.

-On/Off togjte
\  switch for laser

st s S e TP s
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Easy Installation. This laser unit
is pretty much one-size-fits-all.
Mounting brackets and wedges are
available so the laser will fit most
miter and radial arm saws. The
brackets and wedges attach with
adhesive tape that is essentially
permanent after a couple of days
— no drilling required.

Laser Alignment. Before you
stick the laser on your miter saw,
you need to build the alignment jig
that is pictured in the photo on the
right. The kit comes with instruc-
tions on how to build and use it.
There are two things to remember.
First, don’t cut completely through
the jig. And, second, don’t unclamp
the jig until you’'ve completed the
alignment process.

When you attach the unit, you'll
want to align it as close as you can
on the first try. But don’t worry if
you're not exact, because the laser
has two adjustments to help you
fine-tune the alignment.

Underneath the black band is an
angular adjustment ring, which

helps rotate the beam
vertically through the
kerf slot. Sticking out the
side of the box is a hori-
zontal adjustment knob,
which moves the beam
left or right. Once you get
the beam  shooting
through the slot and
filling the kerf on the hor-
izontal board, you're set
to go. And because the
laser mounts to the saw
body, its  alignment
should stay true at any
angle you need. But I'd hold onto
the jig so you can double-check the
alignment from time to time.

The Beam. Another thing I like
about this laser is the kerf-wide
beam it shoots across my stock.
While the beam width itself is not
adjustable, the laser is available in
two widths — one to match the
standard 8"-wide kerf and one to
match thin kerf blades, whichever
you use. So, not only do you know
which side of your layout line the

BIade-Mount_ed
Laser Guides

As you can tell by its name, this
laser guide doesn’t mount on the
arm of your saw — it’s attached to
the outside of the blade. Made by
Avenger Products, this design
allows the guide to work on many
miter and radial arm saws, but |
like to use it on my hand-held cir-
cular saw (see photo at right).

This laser easily mounts to the
saw just by replacing the blade’s
outside washer with the laser unit.
The kit even comes with extra bat-
teries and also longer mounting
bolts just in case the unit is too deep
for your saw’s original bolt to work
{photo at far right).

The laser turns on when the
blade reaches 500 RPM and spins so
fast that it appears as one contin-
uous line on your stock. The beam
width is thinner than the width of
the saw blade, and because there’s
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no adjustment, you’ll have to prac-
tice until you know how the beam
lines up with your layout line.

[ had to adjust my position to see
the laser, because the beam lights
up right in front of the blade, rather
than in front of the shoe. But once I
got the hang of the different view, [
really like using the laser.

blade will cut, but you can also tell
exactly how much wood the saw
blade will eat up in making the cut.

Now with the laser on my miter
saw, I don’t have to “eye-ball” the
cuts anymore. The laser not only
improves my accuracy with my
miter saw, it also makes the cuts
easier, faster, and safer.

To find out where to get the this
add-on, as well as the blade-
mounted laser below, turm
to page 51. a

A Straight Shooter.
Use this jig to
ensure the laser
beam lines up with
the blade.

What You Get. The kit comes
with the laser unit, different-
sized mounting bolts and

g
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Allen wrenches. and

exlra batteries.

<4 Spinning Laser. Because the unit spins
with the blade, the beam makes a line on
both the horizontal and the vertical
surfaces of the workpiece.
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Park

These high-tech systems make it easy to
park your car in the right spot every time.

Laser
Park Set

(vibration actzvated)

P

My garage is home to much more
than the family car. It holds every-
thing from my woodworking tools
to gardening tools, ladders, bikes
— you name it and it’s in there.

And with all this other stuff,
there isn’t much room for the car.
This means parking can be a bit of
hassle. You have to inch the car in
until it's in just the right place so
the garage door can close.

In the past, I've tried the old
tennis-ball-on-a-string ~ trick  to
make parking foolproof. Although
it does make parking simpler, it can
be a pain when the car is out of the
garage. It's too easy to walk into
and gets in the way when I'm
working inside the garage.

But I came across a few unique
products that do the job without
being a nuisance. Three of the
parking systems shown here use
lasers to line up the car in the right

Removable emitter 5
can connect ta sensor —
with longer cord
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Dial adjusts

vibration sensor ,\ ( outlet

AC power

Connect another B
laser here

-4 Adjustable Laser. Aim the laser
to hit a visible spot on your car
when it's parked in the garage.

spot every time. But each one takes
a little different approach to acti-
vating the laser light.

A fourth system, shown in the

1se a laser at all. Best of all, these
cutting-edge parking systems cost
ess than $35. To find out where to

get them, take a look at page 51.

Each system consists of two

- parts. The first part is a sensor or

switch that activates the laser. The
other part of the system is the laser
emitter. The emitters are connected
to the sensors by a cord. This lets
you position the laser light where it
will be most visible in your car. In
any case, the laser lights stay lit for
about a minute or two before auto-
matically twrning off.

LASER PARK SET

The first system I looked at was the
Laser Park Set, as shown in the
photos at left and below. The laser
in this compact unit is activated by
the vibration of the automatic
garage door opener.

Even though the vibration
senscr is pretty sensitive, I found it
worked best when it was attached
directly to the garage door opener.
You can even adjust the sensitivity
with a dial on the back, as you can
see in the inset photo.

Adjustable. If the opener isn't a
convenient spot for the emitter, you
can remove it and use a longer cord
that comes with the unit to mount
it in a suitable location.

Another feature of the Laser Park
Set I liked is the extra connection
port. This enables you to connect
another laser to the same sensor to
park a second car. All in all, this
system was easy to install and can
be adjusted quickly.

EZPARK

The second system | looked at took
a more conventional approach to
turning on the laser. Instead of
vibration, the EZpark uses a contact
switch that gets mounted near the
end of the rail on a garage door
track, as shown in the left inset
photo above. Unlike the other
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EZpark

(switch activated)

A Contact Switch. Mount the
switch on the door track to turn on
the laser when the door opens.

Car Stop

(light activated)

A
A Light Sensor.
The laser in the Car
Stop is activated
when the light on
the garage door
. opener turns on.
e door open. When I pull the car
ack in later, none of the laser sys-
ems will still be active. But overall,
/' these parking solutions take a lot of
the headache out of parking your
car in a crowded garage.

Adjust laser
“dot” size so
it's easy to see

Thumb wheels
let you aim laser

hight on. But since you can’t aim the
the laser, as shown in the left photo
above, you'll need to take extra
care when you position it.

CAR STOP

The final laser parking system is
the Car Stop. What sets this unit

systems, this one doesn’t require
you to have an automalic garage
door opener for it to work.

Dual Purpose. There are two
benefits to this system. First, it
shows you where to park. And, if
you have an automatic door
opener, you can use itas a guide to
let you know the door is com-
pletely open and it’s safe to leave.

I found that the laser in the
EZpark system shines a pretty large

“dot” on the car, which made it
easy to see even with

the garage
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apart is how the laser is activated.
In this case, a light-sensitive switch
is what does the job. In the right
inset photo above, you can see the
round light sensor. By attaching
this to the garage door light cover,
the unit will only turm on when the
door opens or closes.

I found I could easily fine-tune
the laser setting with the pair of
thumb wheels located on the
emitter unit (right photo above).

One Weakness. All of these sys-
tems set up quickly, work great,
and are pretty inexpensive. About
the only weakness I found with
them is the timing. When I need to

| work in the garage, I'll often back

the car out and leave it outside
while T work inside the garage with

-4 Precision

parking systems

make it easy to
park your car in
the same place
every time.

Parking. Laser

Ultra-Sonic:
Park-Zone

A fourth parking system doesn’t use lasers at all.
Instead, the Park-Zone has an ultra-sonic
emitter /sensor that measures the distance to the
car as it approaches. A miniature traffic light lets
you know when to stop. When your car first enters
the garage, the light will turn green. As it moves
forward, the green light will change to yellow and
finally red. Best of all, it stays active all the time
without relying on the garage door opener.



Our Readers

using cauls fo

Squeeze

I've read about using cauls as a way to get
better results when assembling a project or
gluing up a panel. What exactly are cauls
and how do I use them?

Ben Nelson
West Des Moines, [A

B | Cauls are really just a fancy name
for a set of clamping bars that help
you glue up a cabinet assembly or
solid wood panel more accurately.
Let's say you're gluing up a
case with a shelf or divider
located several inches in from the
top or bottom. Without special-
ized clamps, it’s almost impos-
sible to apply pressure to the
center of the side panel. Instead of
pulling the panel tight against the

Flat Paneis. Cauls

Put on the

CAULS TO EXTEND
i u?ﬁ HTLY PAST WORKPIECE

— SIDE

DPIYIDER

NOTE¢ GAIJL SHOWN
N PRIOR
To m m@ CLAMPS Yie"

e |

NOTE: CAULS ARE MADE FROM 1%2"-SQUARE HARDWOOD BLANKS
WITH ONE EDGE SLIGHTLY CURYED

edge of the shelf or divider, the
side will bulge out slightly.

Cauls Solve the Problem. To
solve this problem, you can use a
set of cauls to apply pressure
evenly across the sides (photo
above). For this to work, the cauls
are shaped with a slight curve or
taper (detail drawing). When the
clamps are tightened, pressure is
applied to the center of the panel
first, pulling it in tight.

Making Cauls. Making
a caul isn’t difficult.
Start by cutting a length
of stock (I like to use
1'/2"-square maple) that
will span your assembly
or panel. Then just
make a gentle curve
along one edge.

How much? In gen-
eral, T've found that
tapering the caul %" or

& with straight edges keep a
panel flat during glueup. And packing
tape (inset) keeps them from sticking.
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so works out just about
right, as you can see in
the drawing above. I like
to use a hand plane to

shape the caul. But you can sand
the taper just as easily.

Now, a 4" isn’t that much of a
curve. And when you're in a hurry
gluing up a project, it can be hard to
tell which edge to place against the
workpiece. So it's a good idea to
mark which way the caul goes with
an arrow for easy identification.

Flat Panels Too. Cauls also work
great for gluing up flat panels. In
this case, applying pressure at the
center of the panel isn't necessary,
so 1 just use cauls that are straight,
without any taper or curve.

What's more important is
keeping the vanel flat while you
clamp the boards together. The
trick is to sandwich the boards
between cauls to form a flat panel.
Then you can add the clamps, like
you see in the photo at left.

Finally, when you glue up a
panel, you'll want to apply a couple
coats of wax to your cauls (or
packing tape, as in the inset photo).
This way, you won't have to worry
about gluing the cauls in place.ﬁ
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Sources

CASTERS

You can find casters at most hard-
ware stores and home centers. But
for a complete range of casters to
suit almost any need, check with
Dunn & Company. Their contact
information is listed in the margin
along with a few other mail-order
sources that carry the locking,
swivel casters we featured in the
article on page 10.

TWIST BITS

The article on page 12 shows how a
twist bit works. Twist bits are avail-
able at any hardware store, home
center, or the sources in the margin.

SHARPENING STATION
You should be able to find the 4"
sash pulls, shelf supports, finish
washers, screws, and bumpers for
the sharpening station on page 16
at a hardware store or home center.

The plastic tub T used is a 2.4-
gallon Rubbermaid Servin’ Saver
Plus container (#4025). You should
be able to find this container or
something similar at any store that
carries houseware items.

[ ordered the Accuride 20" 3
extension drawer slides (39364)
and Blum 34" overlay face frame
hinges  (55902) from  Rockler.
They’re also available from the
Woodsmith Store.

ShopNotes Binders

Keep your issues organized!
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CIRCLE CUTTERS

Many home centers and most
woodworking catalogs sell one or
both types of circle cutters shown in
the article on page 30. If you have
trouble locating a cutter locally,
check out the margin sources.

General makes a circle cutter (No.
6) that does both holes (134" to 63/4")
and wheels (*4" to 614"). They also
make a standard circle cutter (No.
55) that cuts holes from 134" to
about 8". And if you only need
holes up from 74" to 4", the General
No. 4 will do the trick.

AIR HOSES & FITTINGS

Air hoses and fittings are available
at just about every hardware store,
home center, auto parts store, and
tool center. But for a one-stop shop,
check with Bob's Tools (see margin).
They carry most of the itermns
shown in the article on page 38.

SPINDLE SANDER

You'll find most of what you need
for the spindle sander at a local
hardware store or home center. The
only items you might have trouble
locating are the flange bearing that
supports the drum and the neo-
prene rubber used for the gaskets.
The flange bearing (6384K363) is
available  from  McMaster-Carr.
They also have the 12"-square sheet

of neoprene rubber (9455K15). Reid
Tool also has a bearing that will
work (NB-1070). Just be sure to
have either bearing in hand before
you drill the flange support block.

Finally, we picked up our
sanding sleeves at the Woodsmith
Store. But there are a couple other
sources listed in the margin that
you can order sleeves from.

LASER GUIDES
The saw-mounted laser cutting cut-
ting guide featured on page 46 is
available from Laserkerf (see
margin). Be sure to check with
them to ensure it will work with
your miter saw.

And if you'd like to try the
Avenger  arbor-mounted  laser
guide, check with the two sources
we listed in the margin.

PARKING SYSTEMS

A parking system is a sure way to
protect your tools by putting your
car in the same spot every time.
These systems are available at
garage specialty stores, some home
centers, and the margin sources.
Criot's Garage carries a number of
different parking systems — the
Park Zone, Car Stop, and Laser Park
Set. Amazon also carries the Park
Zone. And the EZpark system is
made by Peterson Manufacturing. A
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MAIL
ORDER
SOURCES

Simalar project
supplies may be
ordered from
the following
companies:
Woodsmith Store
800-835-5084
A Hoses & Fittings, Blum
Hinges, Casters. Circle
Cutters, Drower Slides,
Knobs. Sanding Sleeves
Rockler
800-279-4441
www.rockler.com
Avenger Arbor-Mounted
Laser Guide, Blum. Hinges,
Casters, Circle Cutters,
Knobs, Druwer Slides,
Sonding Sleeves
Reid Tool
800-253-0421
www.reidtool.com
Casters. Knobs
Dunn & Company
800-728-3866
www.dunncasters.com
Custers
Amazon
Www, amazon.com
Avenger Avbor-Mounted
Laser Guude, Park Zone
McMaster-Carr
630-833-0300
www.mcmaster.com
Flonge Bearing, Knobs,
Neoprene Rubber
Laserkerf
859-494-0790
www._lascrkerf.com
Scae-Mounted Laser Guide
Woodworker’s Supply
800-645-9292
www.woodworker.com
Sanding Slecves
Griot’s Garage
800-345-5789
www.griotsgarage.com
Car Stop, Laser Park
Set, Park Zone
"Bob's Tools
888-845-7500
www.bobstools.com
Air Hoses & Fittings
Peterson Manufacturing
816-765-2000
www.pmlights.com
EZpark
Pedestal Corp.
620-343-2366
www.pedestalcorp.com
Cor Stop
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