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EDITOR'S NODTE

Cutoffs

Can't you leave well enough alone?
It seems like I've heard that ques-
tion as long as [ can remember. To be
honest, the answer is no, [ can't. Come
{0 think of it, most woodworkers [ know
can't either. Which isn't really a bad thing.

It's one reason we're always looking
[or a wiy to improve the quality of whal
we do, Making a joint that fils a bit
tighter and Jooks a lof better. Applying a
smoother finish. Or building a jig to
make a tricky cut safer

Chip Separator - To avoid having to
empty the bag as often, the chip separalor
captures large chips before they get to the
dust collector. These chips are deposited
in a trash can which is quicker and easier
o empiy than the dust collector bag.

Control Box - The second project is
a dwst conbrol box, It provides a way (o
connect three tools to the dust callectar
at the sarme time. So there's no need to
constantly switch the dust hose from
one tool to another.

or more accurate. Most Wﬂd&?ﬂ?’km I Instead, there are
Now don't get me know can’t leave three blast gates that
e Re il ol enoughalone. . STlE il
to come up wi P - at mdiidual too
perfect woodworking which isn't a bad ﬂilﬂg When you pull out a

techmigue or to build a perfect project.
1t's the process of starting with some
thing that already works and then
making it even better.

Dust Collection Upgrade - The dust
collection upgrade featured in this issue
is a good example, The idea for this pro-
ject started with a portable dust collector
we bought for the shop awhile back It's
a small, rollaround unit, the type that's
designed to connect o one tool at a time.

Well the dust collector works Gne. But
to be honest, | get lazy sometimes, and |
don'l always connect the dust collector
before using a tool, especially if [ only
need to make one or two cids. So [ end
up sweeping up chips or breathing dusty
Hir AnywWay.

A bigger problem is the bag itself It
fills up fast, and it's a dusty chore to
empty. Plus, putting it back on is a real
juggling act that requires three hands

The point of all this is that even
though the dust collector does its job,
there's room for improvement. That's
where the dust collector upgrade comes
in. It consists of two separate projecis: a
ehip separator and a dusf contral box.

ShopMotes

blast gate, it's Eke flipping a swiich that
allows chips and dust produced by the
tool to be pulled Brough the control box
and put to the dust collector.

Low-Tech, High-Performance - Just
ane more note. You wan't have bo invest
a Jot of money in material to build these
projects. Made of plywood and plasfic,
they're a low-tech solution for a high-
performance dust collection system.

More Improvements — Of course,
striving to make improvements doesn't
apply just to woodworking. It's a big part
of woodworking magazines as well.

We're always looking for ways 1o make
ShopNoles a better magazine, One way
to do that i to find out what you like (or
don't like) about this issue of ShopNofes.
We'd also like 1o find out more about the
type of projects and techniques you'd
like to see in upcoming issues.

To accomplish that, we've posted a
short questionnaire on our weh site, By
visiting us at www.ShopNotescom and
filling out the questonmaire, you'll help
us make a good thing better, (You'll also
have a chance of winning a free router.)
1lonl: forward to heanng from you.
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Two-Handled Push Block 6

Two handles, two clamps, and two replaceable backar
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TIPS & TECHNIOQUES

Readers’ Tips

Rule Guide

B A metal rule s great for meas
wring, but it can be difficult to use for
layout work. The problem is the
Hirekness of the rule itself. It creates a
“step” between the surface of the rule
anid the workpiece that make
tranafierring a mark less than acourate.

My solution is the simple rule
guide shown above, It's a small wood
block that makes it easy to accu-

Replaceable Fence Insert

® | couldn't be more pleased with
the Adjustable Miter Gauge Fence
featured in ShopNotes No. 53, [t defi-
nitely helps me make quick, accu-
rate sehups when crosscutting on the

v

REPLACEABLE
FEMCE
INSERT

s WORKPIECE

ADJUSTABLE
— MITEE GALIGE FENCE
(FOR PLANS, REFER TO
Mo 53) E

rately lay out a line. You simply align
the end of the block with the destred
increment on the rule Then mark
the line, using the block as a guide,

To allow the rule guide to st flat
on a worlpiece, the bottom edge is
rabbeted to fit over the metal rule
(Figure 1). Since the rule guide is
fairly small, it's best to cut this rabbet
in an extrrlong piece (Figure 2).

1 alsp added a small magnet to
hold the rule guide in place, yet still
allow it to slide along the metal rule,
The magnet fitin a hole that's drilled
in the rabbeted edge of the strip.

After cutfing the rule guide to
length, it's just a matter of sanding a
bevel on each end to ease the sharp
edges and then gluing in the
magnet. (1 used epoxy)

Richard Hoffinan
Cilorado Springs, Colorado

table saw. To reduce chipout, | even
added a hardboard fesee dsert that
can be easily replaced when it gets
chewed up (Figure 1).

To malke the insert replaceable, it

fits into a dovelailshaped recess
near the end of the fence (Figure ),
Note: To accommodate the insert 1
made my fence 3" longer than the
plans called for.

All that's needed (o cut the recess
is a dovetail bit and a table-mounted
router (Figwe 2a). After removing
all of the waste material, it's just a
matter of cutting an insert to fiL
(While you're at it, you may want to
malte several extra Inserts.)

To make the nserts, start with a
long strip of hardboard that's about
14" wider than needed. Then use the
same dovetail bit to beve] both edges
of the strip, sneaking up on the final
width o create a smooth, sliding fit
Finally, cut each insert to length to
maich the height of the fence,

Rich Wagner
Hedley, Massachusells
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Table Alignment Tip

B When crosscutting (or cutling a
dado) on a radial arm saw, the table
must be paraflel to the arm. Other-
wise, the depth of cut will vary from
one edge of a board to the other,

To check the alignment, it
requires rotating the head of the saw
g0 the arbor points strajght down, as
shown at right. [deally, the end of the
arbor should just graze the table as
you pivot the arm (or shde the head
back and forth).

If it doesn't, most owner's man-
uals will recommend loosening the
brackets that connect the table to the
saw and using a mallet o fap itup or

TABLE ALIGHME ENT

AT SEVERAL POINTS

down. The problem is It's difficult 1o
control the amount of movement way, all | have 1o do i= “tweak” the
Te make @ more accurate adjust-  screws to raise or lower the table in
ment, [ install a T-nut and a sockel  precise increments.
head set screw in the table over each Chet Bisno
corner of the metal =aw bage. This Shelby Township, Michigan

—BECOND:
0 EAISE
K LOWER, TABLE

& Plans Hanger

B To keepwoodworking plans and tool manueals in reach,
1 made a hanger that fits into a bracket under my bench,
The hanger consists of a metal rfing assembly from an
old three-ring binder that's mounted to a strip of 14" hard-
board with machine screws. (See drawing and detail,)

To hold the hanger, it fits into a T-shaped slot that's
formed by a two-part fracker. Each part of the bracket is
a rabbeted wood strip that's screwed o the bench.

Marty Burger
Northfield, Minnesota

. A Here's a quick way fo seal an & To keep his shop vacuum from
opant fube of caulk so it won't dry  fipping, Chuck Pierce of Lugoff, 5C
oul. Jim Labyak of Kenmore, WA puts a welght in it A string lels Him
gushes the tip into & wax ring. pull out the weight before emphying,

No. 55 ShopNotes

Send in Your Shop Tips
If you have a unique shop tip, we'd like
to consider featuring it in one or more of
our print or electronic publications,
Well pay up to 5200 for a tip we pub-
lish. Just write down the tip and mail it
to ShopNotes, Attn.: Readers’ Tips, 2200
Grand Ave., Des Moines, 1A 50312 Or |
FAX it to 5152826741, or send us an
email at shopnotes@shopnotes.com,
Please include your name, address
and daytime phone number in case we l
have any questions.

— —

ADJUST SOCEET HEAD
SET SCREW J



Two-Handled

Push Block

Replaceable
Backer Board

This push block is»
ideal for routing the
end of a board. Wih
the wark clamped
agalist a repiaceable
wood block, it stops
end-grain chipou!
once and for alf

A handy accessory for your
router table that puts an end

to end-grain chipout.

kay | know, this push block s a bit
unusual loaking. (One of the guvs said
the two handles reminded him of Dr. Doolittle's
pushme-pullyou.) But don't let its appearance fool you,
This push block is one of the handiest accessories ['ve
added to my router lable in 2 long ime. As you can see in
the photos below, it's desigmed to be used when routing
the emd of a board. So why not just use a miter gauge?
One reason is you don't have 1o worry aboul setting the
fence parallel to the miter
gauge: slot. But there are sev-
eral other advantages as well.

¥ ShopNotes

Smooth, Controlled Cut. First, the body of the push
block is a thick slab that rides against the fenoe on the
router table, With this hefty block providing support
behind the board, it produces a smooth, controlled cut,

Buili-In Clamps - To prevent the workplece from
twisting during a cut, there are two built-in clamps that
¢can be used to “snug” it against the push block.

The handy thing sbout these clamps is they can be
removed and mrned end for end. This way, you can
clamp a workpiece against the front or the back of the
push block. (That's where the two handles come in —
they provide a comfortable grip from either side )

This duakdirectional design is
especially handy when using a
matched set of stile and rail bits to
malee a solid wood frame. (For infor-
mation about these bits, see page 7.}

No Chipout - Regardless of
whether you're using stile and rail
bits, cuiting a tenon with a straight
bit, or routing a profile on the end of a
board, you won't have to worry about
chipout. The reason has to do with a
pair af replaceable backer boards, as
shown in the inset photo abave,

To prevent tearout, these boards
support the wood fibers where the
bit exits the cut. When the backer
boards get chewed up with use, it's a
simple matter to make new ones.

Nop. 55




Stile & Rail Bits

A router table and & matched set of

@  stie and il bits Thatsallttakes to
cut the joinery ana to create the dec-
orative profile in the frame pieces of
@ cabinet door.

Natice in the photo at right that
the stile bit is used o rout the inside
edge of sach piece (stiles and radls),
The rail bit iz more aptly named. It's
used only lo rout the ends of the rails.

Using the Push Block - It's fis
gtep (routing the ends of the rails)
where the twohandled push block
comes in handy. With a backer board
on each side of the push block, you
can provide support for the workpiece
when routing both ends of the rails. = = L= b
This prevents the endgrain wood _| - A, Stile Bit B. Rail Bit »
fibers from tearing or splintering.  When using a matched sel of router bits, A rail bit [s used to rout both end's of the
(For information about how this  the stile bit crealss a decorative profile and  ralls only. It forms a tongue and & coped
waorks, check out the photos below.)  a groove in the edge of all four rame praces. profile that allows the ralis to fif inlo the stiles.

Using the Push Block

The first step s to use the shile bit o After clamping a raif o the puish block, Since the ralf was supported by the
rout & decoralive profiie and a groove the mating fongue and coped profie backing board at the point the bif
in the edge of alf four frame pleces dre routed on one end using the rail bil exited the cul, vou gel a clean, crisp cut

. 4Tapmmwmrheoppmﬁeand, Now fit the edge of ithe rall (ihe ane Alfter clarmping the rall in place, rout the
turm the push block 80° and use the routed earlier with the stile bt} info opposite end with the rail bit, Heme
rail bil to roul the uncut backing board, the maling profife in the backing board.  again, the backing board prevents chipout.

No. 55 ShopNoles 7



In spite of its unusual appearance,
this push block is a snap to build. In
fact, you can probably build it in the
moming and use it by the afternoon.

As you can see in Figure 1, the thick
slab that fortnas the body of the push

block provides a moewnting sur-

face for the handle. Flus it holds
the backer bogrds and clamips.

Layer Cake - To create |1
this sofid block, the body ismade |}
up of four pieces of 34" plywood '\

that are built up like a laper cake. (1

used Baltic birch.)

Nofice that the fop overhangs the
botiem three pieces (the corg) all the
way around, This way, the backer
boards form a smooth, fat clamping
surface in front and back (Figure 1a).
The overhang on the sides creates a
recess that prevents the core from
getting chewed up by the router bit.

Top -1 began worlk by cutting the
fop (A) to final size (Figure 2), Two
grooves in the bottorn of this plece
hold a pair of metal rods that are part
of the clamping system (Figure 2a).
There's also a shallow groove in the
top to accept the handle,

Core - The next slep is 1o add the
three core pieces (B). These are over-
gize pieces that are glued faceto-
face. Don't worry if they slip oul of

Making the Push Block

JIES & ACCESSORIERD

EXPLODED VIEW

CLAMP

HEAD BACKER

BOARD

alignment when tightening the clampa.
They'll be trimmed Aush later.

Glue on Top - But first, you'll
want to glee on the wp There's
nothing critical about its exact loca-
tion. Just be sure it overhangs all four
sides of the core 50 you can use it as
a reference when “iruing” the core.

True Up Core - This is accom-
plished by making fwe series of
passes on the lable saw, one with the
bady of the push block ling flat, and
the second with it standing on edge.
Note: To provide extra support for

CUT CEMTERED GROOVE —— OTE: ALL FIECES
Ewmm Y .

ARE 34" PLY.

/

the workpiece, | attached a tall, auxil-
iary fence to the rp fence.

To make the first series of passes,
start by adiusting the height of the
blade to match the thickness of the
core (Figure 3a). Then set the fence
to malke a 3" wide cut (the width of
the overhang). Now turn on the saw,
sel ane edge of the top against the
fence, and push the workpiece through
the biade. Repeating this process on
the other three sides creates a single
saw kerf all the way around.

To remove the waste, you'll need
to make a secomd series of inter-
secting cults. To do this, lower the
saw blade and reposition the fence
{if needed). Then with the workpiece
standing on edge, make four passes,
rotating the workplece a quarter
turn each time (Figures 3 and 3b).

With the body of the push block
complete, it's time to add the backer
bogrds, They provide support directly
in back of a workpiece which prevents
tearout where the bit exits the cut,
The backer boards (C} are 4"
thick hardwood blocks attached to
the front and back of the body Since
theyTl get chewed up by the router
it it's a good idea to make several

MNo. 55




extras and replace them as needed.

Each backer board is held in place
with two machine screws that thread
into inserts in the body (Figures 1
and 1a). To make sure the holes line
up, 1 pre-drilled countersunk shank
holes in the backer boards and used
the method shown in Figure 4.

Start by clamping one backer
board in place. (Slip the other one
underneath to keep the block from
lipping.) Then mark the location of
the inserts by lowering a drill bit into
the holes In the backer board
{Figures 4 and 4a) After removing
the backer board, I drilled holes for
the inserts (Figure 4b) and installed
them as shown in the margin.

Now you ¢an turn your atfention to
the two clumps, Each clamp consists
of a wedgeshaped block (the clamp
head) which is attached to the end of
a metal rod (Figure 1). Tightening a
kmoh on the rod pulls the clamp head
toward the push block and holds the
workpiece against the backer board.

The clamp heads (D) are 3" thick
hardwood blocks that are only about
as big ps a hitesize candy bar, So lo
make It easier to work on them, |
made both clamp heads from an
extradong piece that's dpped to final
width (Figure 5). After drilling holes
for the threaded rods, a band saw (or
Jig saw) makes quick work of cutting
the tapered edge on each clamp head,
Then just sand them smooth and use

THIRD:DRiLL HOLES
FOR IMBERTS
(oetail vy | @l

Me" BRAD
PORNT BT

e
3

TRt

No. 55

a hand saw to cut them to final length.

Install Rod - All that's needed to
complete the clamps is to install the
threaded rods, The length of these
rods determines how wide a board
you can clamp. | made mine 12%4"
long which allows me to clamp
boards up to 334" wide. After cutting
the rod o length, adding a dab of
epoxy to the clamp head i all it takes
to hiold itin place,

Once the clamps are installed, the
final step is to add the handle. With
ils two separate prips, this handle
provides a comfortable way 1o push
aworkpiece past the router bit from
elther end af the push block.

The hgnefle (E) is made from 3"
plywood (Figure 1), Here again, [
used Baltic birch becanse it's rela-
tively free of voids. As with any ply-
wood, the grain direction of each indi-
widual ply runs at right angles to the
one next to it, This creates a strong,
sturdy handle that resists breaking.

To provide a comfortable grip,
experimented with several different
handle shapes before choosing the
one shown in the Pattern on page 8.
You may wanl to modify it to it your
hand better, Either way, just lay out
the handle and cut it to shape with a
band saw or jig saw. Routing a small
roundover on the exposed edges
helps to “ease” the sharp corners,
Finally, secure the handle with glue
and asingle screw,

A To pravent an
insert frorm going in
crookad, tighten a
culolf bolt with a
Jam® nut in the gl
press and turr the
chuck by hand
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A Turbine. A turbine-siyle HVLP sysiom is a
lightweight, portable unit that produces clean, dry
gir for atormize the finish from the spray gun

IN THE SHOP

High-Volume, Low-Pressure
Spray
systems

Looking for the perfect
finish? An HVLP spray
system could be just the
tickel. Here's what you
need to know to find out.

Theru are wo reasons that profes-
sional woodworking shops use a
spray system o apply a finish. [t's fast.
And 1t produces a glasssmooth finish,
That's great, if vou're a profes
sional cabinetmaker. But how do you
apray a smooth finish at home?
HVLP - One way is to use a high-
volume, low-pressuce (HVLP) spray
systern. With this type of system, the
gpray pun “atomizes” the finish infoa

o N,

10

fine mist. This eliminates brush
marks: Plus you end up with a much
IMOre CWen, -I:,‘UI‘ISiSU_’IJ'L Coverage.
Soft Spray — The biggest advan-
tage of this highvolume, low pres
sure air is it creates a “soft” spray.
Mot as much finish bounces off the
project s with a conventional (high-
pressure) spray systent. As a result,
vou end up with more finish on the
project and less overspoay in the fine
ishing area, This reduces the amount
of finish you need to use, which
saves A considerable amount of money,
Two Types = There are two ypes
of HVLP systems. One uses a fierbine
o supply air to the spray gun, as
shown at left. The other type is a con-
persion system where the air is sup-
plied to the spray min by a come
pressor, (Refer o photo on page 11.)

TURBINE SYSTEM

Okay 1 know, a turbine sounds lke
something your'd find In a jet engine
more than in the shop. But it's really
nothing more than a fan (or a series
of {ans) that are driven by an electric
motor. These fans force air to the spray
gun through a large-diameter hose
The number of fans (stages) deter-

ShopNotes

mines the amount of air and pres
sure produced. The more stages, the
higher the volume of air and pres-
sure, and the easier il is to atomize
*heavy" finishes (Fke a water-based
polvurethane). Note: If vou're plan-
ning on spraying waler-based fin-
tshes, vou'll need at least a three
stage syslem o produce good results,

Cost - Of courge, the more stages
a turbine hag, the higher the cost
You can expect a two-stage gystem 1o
start around 5180, If you get a mr
bine with three stages (or more), it
can cost as much as 5500

CONVERSION GUN

The second way 16 et up a ighpres
sure, lowvolume spray system is 0
wse a conversion gun., This 1% just a
spray gun with a regulater that's con-
nected fo an air compresson

Unlike a furbine which produces a
constant siream of air at a specific
pressure, the regulator on a comver-
sion gun allows you to adjust the air
pressure from about 4 to 10 PSL This
fets you vary the pressure o maich
the type of finish you're spraying,

Another benefil o a conversion
gun & that if you already have an air

Mo, 55




compressor, it can be a less expen-
sve way to end up with a quality
HVLP system. The cost of conver
sion guns ranges from S170 to 5350,
There iz one thing to keep in mind
about & conversion system. To avoid
contaminating the finish, the air
from the compressor needs to be il
tered to remove dust, ofl, and water.
To do this, you can install either a
permanent or a disposable filver, like
those shown in the photos at right.

THE SPRAY GUN

Regardless of the lype of system, the
spray gun is quite similar. Notice in
the drawing bedow that it has large air
passages o deliver the high volume
of air needed o atomize the finish.

The spray gun iz antached to a cup
that holds the finish. The finish is
either forced out of the cup (pres
sure feed) or it's “pulled” out by the
vacuum created by the rushing air
(siphon feed).

No matter how the finish is fed to
the spray gun, the process of atom-
iring it is the same. As you squesze
the trigger, air flows through the gun
and out the air cap,

HAMGIMG
HOOR

SPRAY GUN
ANATOMY

LAF
aw
HOw

even further withdraws the
needle from the fusd nozzle
which allows the finish o
flow out the-tip of the nozzle.
Ag the air hits the finish, it
alomizes it into a fine mist
You can adjust how far
the needle moves and how
much finish comes out by
turning the fuid fow knob at
the back of the spray gun.
Spray Pattern - All
spray guns allow you io
conbrol the shape of the
spray patlern. You Ccan
adjust it for a herizowtal,
vertical, or round pattern,
a5 shown in the margin. To
change the pattern, all you

A Conversion Gun. With & conversion gun. & i supplied by 8 compresscr
To avold contaminating the finish, it's important fo remove moisiure
from the air by installiing a permanent Irap (4) or disposabla fitter (5)

need (o do is rotate the
horns on the air cap. Note: Seme

coverage. But if vou're spraying the

spray guns also have an air fow knob  side of a tall cabinet, a horizontal pat- 3 TYPES
on either the back or side, Adjusting  tern works better. Here again, it pro- OF SPRAY
this knob provides additional control — vides consisten! coverage as you

over the shape and size of the pattern.  make long passes down the side of PATTERNS

Sa how do you know which pattern
1o use? Il you're spraying a horizontal
surface like a table top, you'll want to
use a vertical pattern to provide even

the cabinet Finally, when sprayving
irregular surfaces (like the rungs of
a chair for example), [ swilch to a
small, round spray pattern

Horizontal
{rotate homns
up and down)

Vertical

(turn horns
side to side)

Round

{horns are
diagonal)



A For safely when
spraying, be sure
1o waar goggles
and a cartridge-
shyle respirator
with twa fillers,

Spraying
A Flawless Finish

Simple techniques to spray a
finish that rnivals the pros.

queeze the trigeer on a spray gun and a fine mist of

ish sprays out. That ouch is simple, But there's more

to spraying & finjsh than “point and shoot” To spray a

smiooth, evest coat of fnish, it takes some preparation, prac-
tice, and an understanding of a few hasic techniques.

CAREFUL PREPARATION

Ome of the simplest things you can do to get good results is
to carefully prepare the work area, the project, and the finish.

Work Area — The ideal place to spray 18 in a special
booth that exhausts overspray and finish vapors from the
air, With finishes that have flammable solvents, that's
really the only option. But i you're spraying a water-based
finigh, any clean, well-ventilated area will work,

Good ighting is also important. To make it easy to see
runs or sags, set up a task ight that “glances” across the
surface of the worlmpiece at a low angle.

Also, don't forget fo round up safety gear. When spraying
any type of finigh, [ make it a point to wear goggles and a
respirator lilee those shown at left.

Sand the Project - A sprayed finish will magnify any
irregularities on the surface of the workpiece, So | sand
the entire project using progressively finer grits of sand-
paper (120 to 180-grit). Note: Be sure (o vacuum all the
sanding dust from the project and the finishing area.

Thinning the Finish - The next slep is io prepare the
fimish. There's more to this than opening the can and

A. Viscosily Check. A groperly
thinned: finish flows through a
VISCOSIY cu@ In 8 speciic ime

12

B. Strain the Finish. Afler thinming e
firish, fiter it through a strainer o
FENTICVE &Ny (s or implriliss

ShopNotes

pouring it into the cup. Many finishes are too thick (vis-
cous) to be sprayed easily, so they néed to be thinned firsl.
The type of thinner depends on the finish you're spraying.
Just use the appropriate solvent for that finish.

As for the amonnt of thinner, most manufacturers
include recommendations for that along with a cup to
measure the viscosity, (See photo A below.) In a pinch, stir
the finish with a sticle. If it's thinned properly, & drop of finish
should drip off the stick about once a second.

Strain Lumps - Onee the fimsh is thinned, strain it
through a filier before pouring it into the cup of the spray
gun, This removes any lumps or contaminants that might
clog the spray gun. To do this, | use a disposable paper filier
with a nylon mesh, as in photo B.

PRACTICE MAKES PERFECT

After filling the cupwith finish, you're
ready to start spraying — but not on
the praject You'll definitely want to
practice on a scrap piece of plywood
orcandboartd first to get the smopothest
possible finish,

Adjust Mix — The goal is to adjust
the “mix" of air and finish unkbl you
get 4 wel, even coal that flows
smoothly together. This requires
adjusting the control knobs for the
air and finish on the spray gun. Note:
If you're using a turbine system that
has a fluid control adjpstment only,
you may need to thin the finish to
get the best results,

Keep in mind that every time you
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FINISH ROOM

make one adjustment, it also affects the other. For examgle,
mcreasing the air pressure can cause the finish to be
broken into droplets that are foe fine, causing a “dry” or
rough surface, So you'll need to open the fluld control
| knob to allow more finish to come through.
Tt may take awhile {and quite a bit of scrap material) to

| get the spray pun adjusted properly. But don't get dis-

couraged, it's time well spent. The payoff comes when
| spraying the “real”™ project.
| SPRAYING A HORIZONTAL SURFAGE

As a slarting point, let’s take a Yook at the easiest type of
surface (o spray — a horizonta) surface like the shutters
at right or the table top shown in the drawing below,
Least Visible Areas - The first step s to spray the
least visible areas first (the #dpes of the table top), This

Horizonial Surfaces — When spraying workpieces like hese shudters, set them
up S0 your'ne spraying a horizontal surface whenever possible. Together with
a peoperly adiusted spray gun, thes halps minimize drips, runs, and s4g0s

way, any overspray lands on bare wood which will be
covered up when you spray the top. To see what [ mean,
imagine what would happen if vou sprayed the top first.
The overspray from the edges would land on the finished

top, producing a rough surface.
Spray the Top — With the edges complete, spray the
top by making fwe series of passes. Notice that the first
| serics of passes is made along the length of the top. Then
to ensure even coverage, a second series of perpendicular

passes is made to “doublecoat” the top,

Trigger First & Last — To avoid “pooling™ the
finish at the edges of the workpiece, 1 use a
! triggerfirsi-andast technique. The idea is to
\ pull the trigger first, bafore you move the spray
gun across the end (or edge) of & work-
piece, Then make a smooth pass all the
way across, but don't release the

6TEF 3
SPRAY EMTRE

SPRAY SEQUENCE

trigger until affer the spray gun is past the opposite side.
More Spray Techniques — To produce an even coat
across the entire workpiece, point the nozzle of the gun
so it's perpendicular to the workpiece and about 6 to 8
away from the surface. There's a tendency to pull the
spray jun farther away from the surface. But this pro-
duces a rough, textured surface like an orange peel.
Ancther thing to note is that the finish is concentrated
near the cenfer of a spray patiern. So fo ensure even cov-
eragge across the enfire surface, overlip each pass by abool
fifty per cent. Also, keep the spray gun moving at a slow,
steady pace (about 3" to 4" per second works best for me),
Finally, resist the tendency to sweep the spray
gun back and forth iman are. This will produce
a finish that's too heavy in the center of the
praojectand too thin at the edges.

SURFACE AGAIM

" BTARTING
PASS
UBE wm-:rg
SFEAT SLRFACE

STEFP 2
MAKE A BERIES
OF LENSTHWISE
PASSES ACROSS
ENTIEE SUEFACE
{OF WORKPIECE
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Beyond the Basics

Spraying a flat, horizontal surface is
one thing. But some projects present
more of a challenge.

Take a small project for example. It's
a hassle to drag the heavy hose on the
spray gun arowed the project. A better
solution is to sel the project on a
mrntable and spin it around as vou
spray the finigh. (To make a simple
tumtable, take a look 2t the box below)

Another area that needs special
attention when spraying a finish are
the cormers of a project

Inside Corner — An inside corner
of a drawer or a cabinet is especially
tricky. That's because the finish
sprayed on the adjacent sides of the
corner tends to “funnel” inward, This
eavses a bulldup of finish in the comer,

To prevent this, don't spray directhy
into the center of the corner, Instead,
aim the gun so the center of the spray
pattern s shifted to one side, as shown
in Figure 1. Then make two passes,
one on each side.

With each pass, there's a smaller
amount of fimish laid down in the
corner, But once both passes are come
pleted, there's a slight overlap, The

CENTEE LAZY SUSAN
Of TOP AND BOTTOM

end result is it deposits
just the right amount of
finish in the corner,
One thing you may
notice is the finish
“bounces back” as you
spray into the corner,
creating a foggy cloud.
To minimize this,
reduce the airflow (if
possible) and fuid fow
from the spray gun,
Ouiside Corners -
If you're spraving an
outside corner, it's dil-
ficult to avoid over-
sprgying one of the
adjacent sitles that's
already finished. So 1
spray both sides i the same time,
To do this, start by rotating the
horns on the air cap to form a hori-
zontal spray pattern. Then point the
nose of the gun directly at the corner
and spray from top to bottom, as in
Figure 2. This “splits” the spray pat-
tern on both sides of the corner.

VERTICAL SURFACES

It makes sense that when spraying a
vertical surface, the finish is more
likely to run or sag. Fortunately,
there's an easy fix.

Lighter Coats - All that's needed
is o adjust the spray gun to apply a
lighter coat. You'll have to spray more
coals to get the same thickness of
finigh. But that's not & big deal.

Direction - Another consideration
is thee direction o move the spray gun.
A= a rule, you'll want to work in the
fongest direction possible. On a tall
cabinel, this means spraying from top
to bottom, as shown in the photo
above. Note: You'll also have better
results if yvou adjust the spray gun for
a horizontal spray pattern.

A A turmtable makes I sasy lo spray small projects.
Just put if on the hurntable and give it & spin. This

fumtatis is nothing more than a lazy-Susan bearing
sancwiched betwean two pleces of plywood,

A Inside Comer. To avold excess & Outside Comer. Spiiting the spray
firtsh in the corner, soray ioeach side  pattern around an oulside corner
of the corner wilfr @ small overlap, ensures smoath, even coversge,
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® Clean-Up

There's nothing worse than picking
upa spray gun that spits and sputters
{or doesn't spray at all), More often
than not, the problem is it's clopged
with dried finish. That's why it's impor
tant to thoroughly clean the spray gun
wfter each use.

Remove Excess Finish - Starl
by removing the cup and pouring the
remaining finish back into its con-
tainer. Then squeeze the mgger on
the spray gun to drain any finish left
in the pickup tube,

Rinse Spray Gun — The next step
is 10 “rinse” out the spray gun. A quick
way 10 do this is Lo fill the cup half full
with the appropriate solvent for that
finish. Thien spray the sobvent into a jar
ar can for about ten seconels.

Now just remove the cup and drain
the pickup ube again. You may need
to by this a couple of times until clean
solvent runs out of the pickup tube.

Mote: The residue of water-based
finishes can corrode aluminum parts.
S0 be sure to thoroughly clean and
dry these parts,

Disassemble Gun - This gets
ricd of most of the finish. But in order
to clean the individual parts, you'll
have to disassemble the spray gun.
Start by removing the air cap, flaid
nozzle, and luid needle. You can
simply unscrew the cap and nozzle
from the gun. But to remove the needle,
vou'll have to unscrew the fuid flow
knob at the back of the spray gun.

A Clean Passages— To clean gunk
fram the fluid passages, stick a
brush ingide and work it around

No. 55

Once these parts are removed, just
soalk them in a jar of sobent for awhile.

Clean Fluid Passages - After
taking the gun apart, clean the pickup
tube and nozzle opening. A nylon
bristle brush dampened in solvent
comes in handy here. Just poke a
brush info each end of the passages to
Clean these hardtoreach areas. (Refer
to photos above and below left) Note:
The brushes are part of a cleaning kit
for spray guns available at many auto
parts stores,

Reassemble Gun - Now if's ime
to reassemble the spray gun, starting
with the needle. But before slippang it
in place, rub on a light coat of petro-
leum jelly {center photo below). This

A Lube—Rubbing petroleurn jally
ihe fiuid neadle ensures it will move
sasily Ihe naxt ime you spray a finsh,

Shophotes
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ensures that the needle will move
smoothly the pext time you use the
spray gun. Once that's complete, just
thread on the fluid control knob.

At this point, all that's left to do is
reinstall the fuid nozele and alr cap.

These parts can get gunked up, soit's

important o get inside the tiny open-
ings and remove any dried finish. The
problem is the openings are easily
scratched or deformed. To prevent
that, | stick in a toothpick and work it
back and forth.

Here apain, apply a dab of petro-
lewim jelly to the threads on the fuid
noEzle and air cap, After reinstalling
these parts, just wipe the gun with a
cloth dampened in solvent. &

A Cleaning Kit. With its assoriment of nylon
biristie brrishes and toothoicks, this handy ki

makes it easy lo clean & spray gun.
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Want to spend
more time making
dust and less time

cleaning it up?
Build this simple
chip separafor and
dust control box.

A, Chip Separator. Just it off the chip separalor B, Dust Contral Bax. To direct dust and chips

o emply the rash can. A plasiic "window” lers
¥ see when the lrash can is full

everal years ago, | purchasged a portable dust col
lector for the shop. [t's a small, rolkaround unit that
hooks up to one tool at a ime.

Now there's no gquestion that this dust collector has helped
keep the shop (and the air) cleaner. Even so_'ve never been
completely satisfied with the whole dust collection setup.

First of all, constantly switching the hose from one tool
toanother is a nuisance. Also, the bag that holds the chips
and dust flls up quickly. Emptying the bag is a messy job,
and it recuires three hands to put it back on,

To help sobve these problems, [ built two simiple projects:
a elip separator and a dust condrol box,

CHIP SEPARATOR

If you look at the photo above, you can see the chip sepa-
retor sitting in the corner. [ know, it looks suspiciously

16 ShopNotes

friom the tood you're using Lo the dus! collecior,
simply siide open ihe blast gate for that foal

like a plywood box sitting on a trash can Buf as vou can
zoe in the drawing on page 17, there's more to it than that

The chip separmator & connected to two flexible hoses. Cne
hose is connectied to the dust coliector. The ather hooks up
to the dust control bosx. Note: fyou build omfy the chip sep-
arator, run one hose to the collector and the other to the tool.

Either way, as air, chips. and dust are drawn into the chip
separator, they hit a baffle that extends down into the trash
can. This baffle slous down the air, so the hig chips settle out
and are deposited in the trash can The fine dust particles
pet carried around the baffle and on to the dust collector.

One advantage to this is you don’t have to emply the
bag on the dust collector nearly as often. Just empty the
trash can instead (Photo A). Also, since large chips and
slivers of material are captured in the trash can, I don
have to worry about them damaging the fan blades in
the dust collector.

DUST CONTROL BOX

"To aveid having to swap the hose on
the dust collector from one tool to
annther, | alzo built a dust contvol box
that letz me hook up firee tools ab onoe.
It's the wall-mounted box with three
hoses coming aut of the top. Each
hiose is hooked up to a separate tool.
50 if you want to use the router
table for example, simply slide open
the appropriate blast gate (Photo B).
This draws dust and chips from the
router table and directs them to the
chip separator and dust collector
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Dust Collection Hook-Up Hints

It's easy to hook up a small dust collection system that ncludes the
chip separator, dust controfl bex, and a portable duwst cotlector.

Flexible Hose —To carry dust, chips, and air from one part of
the system to another, 1 used 4™dia. fenble hose. The hose fits
over plastic dust ports in the chip separator and dust contro] box
{(Photo A), and it's secured with a wire hose clamp. (Instructions
for making these ports out of PYC pipe begin on page 20,)

Since the hose bends easily, it doesn't require a bunch of dif-
ferent fittings. Simply cut a length of hose and run it between
each part of the system. There is one thing 1o keep in mind how-
ever. The longer the hose, the more pressure is lost, and the less
snction you get at the tool. So leeep each run as short as possible,

Grounding Wire = One last note. This type of hose builds up
static electricity. In a worst case, this could cause a spark that
ignites the dust particles inside, To prevent that, | grounded the
entire system with copper wire, as shown in Photo B and on page
23, (For sources of wire and other supplies, refer to page 31

& fbdmp Tcr hauk up this system, just fit a ﬂax:bfe hose
over each dust port and securs it with a wire hose clamp
{Photo A). Then ground the sysiem with copper wire (Photo B,

Ma. 55 ShopNotes
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A phvwood box, a
Flexiglas top, and
a plastic trash

can. A low-tech
solution for building
a high-performance
chip separator

FEATURE

e Yook in the “window” of this
chip separator says it all. A bliz-
zard of dust and chips swirl into one
side, and fine dust particles exit the
other. No, this disappearing sct isn't
magic. If's a simple matter of letting
the chips fall where they may: In this
case, thal means into a trash can.
The secret is a T-shaped baffle that
deflects incoming air and chips
(Figure 1), This sfows dewn the fast-
moving dir, causing heavy chips to
settle in the trash can. With the big
chips removed, only the fine duss par-
tickes are drm into the dust collector.
Trash Can - [ust a note about the
trash can. Be sure it's made of rigid
plastic (not soft vinyl). Otherwise, the
vacuwm ereated by the dust collector
can make it collapse nward. ([ used a
32-gallon Rubbermaid trash can.)
Baséa - In use, the plastic lid of the
trash can bs remnoved, and it's replaced
with a plywood disk that serves as the
fuzse (A) of the chip separator (Figure 1),
Besides enclosing the trash can, the
base acls as a mounting surface for
the baffle and a box that's added later.
The base starts oul as a square
blank that's 114" larger than the fnside

PROJECT

diameter of the trash can. This pro-
vides enough material to create alip
that rests on the trash can (Flgure 1a).

Alter laving out the centerpoint of
the blank, the next step is to draw a

arcle of the desired diameter (20" in
my case), Then use a jig saw (or band
saw} to cut the base to rough shape.
To cut it to final size (and to form the
lip on the base), | used a simple jig.
Circle-Cutting Jig - This jig
makes it easy W rout a clrcle using a
hand-held router and a straight bit,
The rowler is mounded (o one end of
a piece of hardboard (Figure 2). At the
opposite end, a pivot pin lets you swing
the router in an arc, culling a perfect
circle. (Tused a nail as a pivot pin.)
There are three separaie holes
{pivot points) for the nail (Figures 2
ancl 2a). This allows you o rout three
different-sine circles — one to trim
the base to size, and the other by W
rout a rabbet that forms the lip.
Trim Base - The final size of the
base is determined by the location of
the pufermost hole To find the cen-
terpoint of this hole, you need o know
the radius of the base (10" in my case).

‘Then drill a hole that same distance

from the inside edge of the router hit.
Note: You'll also need 1o dall a cen-
tered hole in the base to hold the nail,

To trim the base (o size, start by
setting the jig in place and installing
the pivot pin. Then lift up on the rouler.
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PROJECT

tYou don't want the bit o contact the
workpiece when you first turn on the
router.) Now flip on the switch, lower
the bit into the workpiece, and rout
in a counterclockwise direction o tim
off the waste (Figure 2b)

Roul the Rabbet — The next step
is to rout the rabbet that forms the lip
in the base. The basic process is the
same, Cinly this time, the bit is adpsted
for a 4" depth of cut. Also, vou'll need
to make fwg passes, rEMoving a por-
tion of the material with each pass.

To do this, start by locating and
drilling the two inner holes (Figure
2a). The centerpoints of these holes
are 34" apart. This way, after making
both passes (Figures 2c and 2d), you'll
end wp with a 34" wide lip.

Cut Opening — To complete the
base, you'll need to cut an opening for
chips to pass through (Figure 3). After
laying out the opening and drilling a
hole near each corner, a fig saw makes
rquick work of removing the waste.

Baffle - Now you're ready o add
the plywood baffle (12). I you look at
Figure 3, you can see that the corners
of the baffle are notched so it fits up
into the opening in the base, Note: If
your trash can has angled sides, vou'l
akso have to taper the lower edges of
the haffle to fit.

Connection Box = After fastening
the baffle (o the base with screws, | set
about making a conmection bax. As you
can see in Figure 1, it's a phywood box
with a plastic top. A plastic port in

each end provides a way to hook up
two hoses, one coming from the con-
trol box {or tool), and the other
leadling to the dust collector.

The box consists of a front/back
(€7 and two ends (D)) that are assem-
bled with butt joints. These pieces arc
sizese] 50 the irgide of the box fis flush
with the opening in the base.

To hold the dust ports, vou'll need
to cut a hole in each end piece. It%s
sized to match the fmside dia. of the
hase (Figure 4a). Since the ends are
fairty small, it's best to-cut the holes in
an extra-long piece. 1 used a circle
cutter chucked in the drill press
(Figure 4). Butyou could cut them with
a jig saw and sand the edges smoath,

Dust Ports - After cutting the
end pieces to final length, it's time to
add the dust ports. These are short
pieces of 4"-dia. PVC pipe with a small
section removed so they @it into the
holes, (For more on this, see page 20}

Onee the dust ports are completed,
you can install them in the ends. Each
port is held in place with a couple of
brads (Figure 1a). It's best to pre-drill
the holes for the brads. Then install
the dust ports and tap in the brads.

Assembly = Now all that's left is to
screw the box together and add a 14"
Plexighas tap (E}. After screwing the
top in place, just slip the box over the
baffle. To hold it securely, the box is
screwed to the baffle and the base.

a. 2~ N T.n. :
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Plastic Dust Ports

Each part of this dust collection system
is connected by a flexible hose that
fits over a plasfic dust port. At first, |
considerad buying manufactured dust
ports, but they cost about six dollars
each. 5o | decided to male my own,

PVC Pipe - Each dust port s made
from 4"-dia. plastic PVC pipe. [ used
is available at most home centers.

One thing to note is the oulside
diameter of this pipe is larger than 4.
(Its actually about 414") As a result, it
won'L fit into the holes in the chip separator or dust con-
trol box. (These holes are slightly smeller than 4",)

The solufion is to redice the diameter of the pipe. This
tan't as difficult as it smmds. Basically, the sdea is (o remove
a small piece of material from each dust port and then
glue the ends together, as shown in the photo above,

Cuat to Length — The first slep is to cut a 2%/ Hong plece
of pipe for each dust port. (I made six ports altogether.)
To cut the ends square, [ used a simple process that involves
first seoring the pipe on the table saw, as shown in Step 1

below and then cutting the et of the way
through with a hack saw. This will leave a small “nib™ on
the end of the pipe, but it can be quickly sanded off.

Remowe Waste = Once the pieces are cut to kength, it's
time to remove the waste piece from each dust port. A
band saw malces quick work of this Step 2). The tricky part
is figuring out how large a piece to cut out.

To do this, | used a strip of paper as a *measuring tape.”
Start by fitting the paper around the inside of the hole
and drawing a line at the end of the strip (detail '&’). Then
wrap the paper around the dust port and

mark the [ocations of the end of the strp
and the layout line on the pipe (detail b°).
Ghue-Up = After removing the waste piece,
the last step is to glue the ends of the dust
port together, The problem is the pipe is rigd
and stiff. This males it hard to squeeze the
dust port together, and there's quite a bit of
pressure that makes it want to spring open.
An easy way to make it bend easily is fo
cul a series of kerfs around the inside of the
pipe (Step 3). Then tighten one of the hose

clamps around the dust poct to draw the

o make each dust porl, the firgl step He™doep cul (detall 87, use a miter galge
i5 1o “score” the pipe on the table saw. o push the pipe info the bilade. Theh rolalz
After adjusting the blade height io makea  the pipe o cut a kerf ail the way around

ends elose together (about Y4" apart). Now
just beush on some PVC cement and quickdy
tighten the clamp until the ends meet.

| EUT KERFS ALL Al
|AROUND INSIDE OF PORT

Before gluing the dust port together,
cut & senes of kerfs o make it easy 1o
squseze It closed with a hose clamp.

Tre next step is to cut the wasie plece the circumierence of the hale in the work-
iom the dus! port. To delarmine thesize  piece (detaill 'a’). Thaen just transfor this
of itvs place, use 8 paper stip o "measue”  measuremeant fo the dust port (delall b)),
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FEATURE PRODJEEGT

t only fakes a minie to connect

the hose on a dust collector o a
tool. Neta big deal at all. Even so, con-
stantly switching the hose from one
too] to another gets (o be a hassle.

That's why 1 like this dust control
box. [ can use it to connect frer tools
to the dust collector at the same time.
But [ can sall collect dust and chips
produced by each individual tool,

Blast Gates - The key is a set of
three blast gates that are like on/off
switches. Each gate controls the flow
of air al a single tool. When you pull
out a blast gate, chips and dust from
that tool only are drawn into the con-
trol box and then carried out the end
to the chip separator: Closing the gate
shuts off the flow of air at the tool.

Case = The blast gates are housed
in a wallmounted case. As you can
see in Figure 1, the case starts oul as
a tap/bottom (A) and two end (B)
pheces made from 4" phrwood.

To connect the hoses from the
tools, you'll need to cut three holesin
the top to hold the dust ports. (The
size of the holes and the dust ports
are identical to those on the chip sep-
arator.) There's also a hole inone end
for a single dust port. The hose from
the chip separator fits over this port.

Rabbet Joints - The case is
assembled with simple rabbet joints,

| o

fit into rabbets in the end pieces. But
the thing o pay close attention (o is
the widih of the rabbets.

Notice in the Front View in Figure
1 that the lower rabbet is cut to Gt the
bottom of the case. But to form a slot
that allows the blast gates to slide in
and out, the upper rabbet i wider. It's
sized to match the combined thick-
nesa of the top plies the 14" hardboard
panels on the blast gates.

Assembly - Once the joinery is
complete, you can assemble the case.
Here agmin, the dust ports are secired

with brads, As for the case, it's held
together with screws, Just be sure the
top is flush with the upper edge of the
entl pieces. This way, the blast gates
should slide imo the slots in the case
without binding.

Back - To enclose the rear of the
case, | added a hardboard back (C). It
matches the kength of the case. But
it's taller (wider), soit sticks up above
the case. This provides 4 convenlent
“tab” for the mounting holes. Note:
To make it casy to install two guides
later, set the back aside for now.

As Figure | shows, the top and bottom
BACK
= 24" =

n 4" HARDBOARD)

#8 5 %" Fh e
WOODSCEEW =

S e |
BEW —
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=
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Tived of swilching
dust hoses from
one tool to
another? Build a
three-tool control
box — it's an open

and shut case.



A Tosee which
Liast gate controls
ihe air flow at each

ool | labaled the
front of the box with
self-adhesive lefters,

FEATURE PROJECT

Blast Gates

Onee the case for the dust control bax
is complete, you can turn your athen-
tion to the three blast pates. As you
can see in Figures 2 and 2a, the blast
gates are located directly below the
dust parts in the control box. This way,
when vou slide one of the gates open,
chips and dust are pulled down into
the control bowx.

Guides - To allow the gates to
slide smoothly, there are two hard-
wood guddes (D) attached to the top of
thie control box (Figure 3). Notice (hat
these guides are rabbeted on each
edge (Figure 3a). Together with the
slot in each end of the box, the rabbets
form a track that lets you slide the
gates in and out (Figure 3c).

In addition to the rabbets, you'll
also need to cut a notch in one end of
each rail (Figure 3b), It holds a long
wood rail that's added later,

MNow it's tirne to attach the guides to
the top of the box. To do this, 1 found
it easiest to turn the case upside down,
Also, lo prevent the blast gates from
binding, it's important that the guides
are paralle] to each other and square
to the front edge of the case. You'll
also want to space them evenly apart
to create equal-sized openings for the
gates, Then If's just a matter of ghiing

TEiM STEIF
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and clamping the guides in place.

Blast Gates — The next step is to
add the blast gates, Each blast gate
consists of three parts: a shiding panel,
a pull, and a siop (Figure 3).

The sliding panel (E) is ust a piece
of '4" hardboard that controls the flow
of air into the box. Nofice in Figure 3
that it's notched on each edge to form
a Tshaped panel. The narrow part of

GUIDE  uPSIDE

CAGE IS5 SHIWH
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this panel s sized to slide smoothly
between the guides withoot any side
to-side play, As for the two “cars,” they
contact the ends of the guides (or the
case) when you close a gate. This way,
the dust port is completely covered.
After culting the notches, [ added
a praedl (F} to malee it easy to open and
close the gate. This is just a narrow
strip of hardwood with a small (8447
roundover on each of the exposed
edges, Salely Note: It's best to rout
the roundovers on an extra-wide strip
and then rip the strip to final width.
Onee the pull is glued in place, all
that's left to do i add a stop (G). This
iz a small wood block that's giued flush
with the back edge of the panel, When
vou open the blast gate, the stop hits
a rall which prevents the biast gate
from being pulled all the way out.
Rail — Mow you can turn your
attention to the rail (H). It's a long
strip of 34" thick hardwood that spans
the top of the case (Figure 4). The rail
provides a contact point for the stops
on the hlast gates (Figure 2a). Plus it
forms a slotin front of the control box
that lets you slide the gates in and out.
The thing to pay attention to is the
up and down location of the rail. To
prevent the blast gates from binding,
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vou don't want the rail to fit too tightly
against them. Also, don't forget to slip
in the blast gates bgbre attaching the
rail. (The rail will trap them inside.)

Once again, it's easiest W turn the
case upside down to posation the rdl.
Start by setting the rail in the notches
cut earlier in the guides (Figure 4).
Then after raising it just a hair above
the blast gates with a paper shim,
screw the rail (o the ends of the case.

Enclosing the Case - At this
point, the dust control box is almost
complele. Nowit's lime to enclose the
fromt and back of the hax.

As with the chip separutor, the from!
{1} is 44" Plexiglas (Figure 2). This
way, if a chunk of material gets
clogged in the dust ports, it makes it
easy to find the problem at a glance,
After cutfing the front to size, it's

serewed in place. Just be sure it
doesn't pinch against the blast gates.

The same thing applies to the frim
strip (J) that covers the exposed ply-
wood edge above the biast gates, It's
a %" hardboard strip that's glued in
place, Finally, the back (C) that was
made earfier can be screwed in place,

No. 55

Hook-Ups - After completing the
control box and chip separator, it's
just o matter of arranging them in your
shop and connecting them with flexible
hose, (For more on this, see page 17.)

GROUNDING THE SYSTEM

Once you establish the basic setup,
there's one final thing to do. To pre-
vent a spark caused by a build-up of
static electricity, it's important to
ground the entire system (Figure 5).
Grounding Path - The ideaisfo
establish a continuous groumding pati
from one end of the system to the
other. This means starting at each
tool, going through the chip separator
and dust control bex, and completing
the path at the dust collector,
Stranded Wire - All that's needed
to do this is some uninsulated copper
wire. | used 16gauge, stranded wire.
(See page 31 for sources of the copper
wire and other grounding supplies.)
One wire is attached to the metal
housing of each tool and to the dust
collector: (1 used a crimp-on connector
antl screw to do this) You'll also need
to run a wire through the chip sepa-
rator and dust control box. This
requires drilling a small hole in the
ends and stapling the wire inside,
Finally, | used twe wires for each
section of hose. One wraps around the
outside of the hose [ike siripes on a
candy cane. ([ used electridian’s tape
to hold it in place.) The other runs
through the inside of the hose, Note:
Feed this wire befieen the hose and
the dust port as you slip the hose in
place. To complete the grounding
system, just connect the ends of the
wires as shown in the margin €&

23

& To compiete the
grounding pain,
“tfe" the ends of the
wires fogether with
wirg nuts



Lumber storage
Jor the long and
short of it —and
everything in
between. There's
even a place for
sheel material.

Fanei-Cutting Guide »
Movinting this optional paned-
cutting guide 1o the lumber
cart grovides 8 quick, easy
way to cuf large sheets of
matenal o manageabie size
The step-by-siep plans for
this projoct were originally
leatured in Shopiotes No.
&8 You can orger this Issue
by calling 800-347-5 105. O,
visit us at PlansNow.com o
purchase the pians only

ere, there, and everywhere.

That's one method for storing
lumber and plywood, Long boards are
often stacked on the floor, short pieces
af wood get buried in o pile some-
where else and sheet material is uso-
ally just leaned against the wall,
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The only problem with this type of
storage “syslem™ is i a hassle (o sort
through everything to find the plece
youneed, So I'm always on the lookout
for a better way o store lumber.

One of the best solutions ['ve seen
isthe rollaround store-all shown above.

ShopMNotes

It's based on an idea that waz sent in
by Tom Stages of Paw Paw, Michigan.
As you can see, there's plenty of
storage. But just as important, this
store-all provides a great way (o
erpanize lumber and sheet material

You can slide long boards into the
open-ended compartments in the A-
shaped “tower,” and shorler pieces of
wood fit into a row of bins on the side.
The other side holds full and partial
sheets of material,

Panel-Cutting Guide - Hut theres
more o this project than storage. As
an option, you may want to add the
panelcuiting guide that's shown atleft,
T makes it easy to cut sheel material
into pieces of manageable size,

Editor's Note: The plans for building
this cutting guide were originally foa-
tured in ShopNotes No. 48 which i
available from the source listed in the
margin. [nsiructions for mounting it
tor the lumber cart begin on page 28.

PLATFORM

The first step in making the store-all .

is to build a large platform that pro-
vides support for the tower and the
storapge bins. Since the storeall is quite
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hemy when it's boaded, this platform
has to be strong and rigid enough to
carry the weight,

To accomplish this, the foundation
of the platform consists of a set of five
wood radls (A) thal are covered with
a plywood base (B}, as shown in
Figure 1. After positioning two of these
rails flush with the ends of the base,
they're acrewed in place. The other
three rails are spaced equally apart
ane fastened with screws as well.

Bins ~ Once the foundation for the
platiorm is complete, you can turn
vour attention to the bins. The open-
ings for these bins are formed by a
set of six plywood dividers (C).

Notice in the Divider Detail in the
margin that the fnside edge of each
divider tapers from top to bottom. This
will allow the dividers to fit against
the angled sides of the tower when
it's added later. The table saw makes
quick work of cutting the tapered
edges. All you need is a sled to hold the
workpiece, as shown in the box below,

To complete the dividers, [ cut a
curved “scoop” in the top edge ol each
piece. Besides removing the sharp,
outsicle corner, this makes il easy 1o
see what's ingide the bins.

Add the Side = To hold the boards
in the bins, the outside of the store-all
is enclosed by a tall (wide) side (D}

SHOP PROJELC D

nmmw!gw

B W 2" Fh

piece made of 34" phewood (Figure 1).
It's cut to match the length of the
store-all and then screwed (o the ends
of the ruils, Then after locating the
dividlers so they're spaced equally
apart, they're attached m the side with
screws as well,

Lip —The side of the platiorm appe-
site the dividers also needs some work.
To prevent pleces of sheet material
from slipping off the cart, [ added a
plywood fip (E), This is just a long.
narrow strip that's attached to the
ends of the railz and the base with

serews (Figure 1a).

AEE MADE FROM ¥
-ﬂn:&n*r FIRE;

ALL OTHEER PIECES

ALL QTR | ety

h SHEET
METAL SCREW

Install Casters - There's one
more thing t do to complete the plat-
form. That's to install & set of four
locking swive! casters. To support the
weight of the store-all, I purchaserd
casters that are designed to hold 400
pounds each, (For a source of inex-
pensive casters, refer (o page 31.)

Each caster is attached to a thick,
triangular mownting plate (F). It's
made by gluing up two pieces of 4"
phywoad. After trimming the mounting
plates at a 45° angle, they're screwed
to the corners of the platform. Then
st screw the casters in place.

i v
PN

DIVIDER DETAIL

Taper-Gutting Sled

Ta make a long, tapered cut on the table
saw, [ use a simple sfed to carry the work:
piece through the saw blade, This sled is
especially handy when making multiple
pieces (like the dividers for the lunber
cart) because it ensures identical tapers,
The sled consists of a plywood base
and awood rmer that slides in the miter
gauge slob You'll want to stz with an
extra-wide base. It should be wide
enough to hold the divider, o cleal (added
later), plus about 1" of waste material.
Before removing the waste, you'll need
to attach the runner. [t's screwed in place
s0 the base extends about 1" past the
blade. Then slide the sled through the
Blade to trim the edge (Figure 1). This
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creates a rgerence edge that's used to posi-
tion the workpiece on the sled,

“To do this, align the layout line on the
waorkpiece with the reference edge. Then
without moving the piece, attach two

ShopNotes

wood cleats to the led (Figure 2). These
cleats will prevent the workpiece from
shifting as you slide the sled past the
blade, This way, the blade cuts a perfect
taper every lime — exactly on the line.
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The Towsr__ﬂ

Once the platform is complete, it's
tirne to add the fower. As you can see
in Figure 2, this is a tall, A-shaped unit
with two angled side panels and a set
of four shelves. One side panel
encloses the back of the bins; the
other provides a large, flat surface to
lean sheet material against.

Side Panels — Each side pane! (G)
is made from a full sheet of 3 ply-
wood, Nolice in Figure Ja that the
botfom edge of each sheet is beveled
ata 5" angle This way, the sicle panels
will sit flal on the base of the platform
when the tower is assembled,

There's anly one problem. These
large sheets are guite awkward to
handle on a table saw. So [ clamped
them o a pair of suwhorses and cut
the bevels with a circular saw instead.

To produce a straight, acaurate cut,
it's a good idea o clamp a straight-
edge to the workpiece as a guide, as
shown in Figure 3. Then with the saw
base tilted 5°, hold it firmly against
the straightedge and rip a bevel along
the entire length of the side panel

Cleats - After cutting both bevels,
the next step is to add four wood deats
() to ench side panel (Figures 2 and
2a). These are long, narrow strips of
“one-by" stock (pine) that provide
support for the shelves,

To make the shelves sitflal. the fop
edge of each cleat is beveled at a 5°
angle. A table saw makes quick work
aof cutting these bovels. But before
vou get started, check out the direc-

BHELF DETAIL
= SRR
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tion in which the saw blade tilts.
Tilt Direction — On many table
saws, the blade tilts to the right. This
means that it tilis fowaerd the rip fence
{if the fence is on the right side of the
biade}, The problem with this type of
setup Ig there's a chance the worl-

piece will get pinched between the
blade and the fence which can cause
itto burn or bind. To prevent this, be
sure to move the rip fence w the fgft
side of the saw blade, Note: If the
blade on your saw does tilt to the left,
position the fonee on the right side.

Rip Bevels — Now vou're ready to
rp the bevel on each cleat Start by
titing the blade 5° (Figures 4 and 4a).
Then after Jocking the fence In posi-
tion, rip a 24" wide strip (o the long
tip of the bevel).

Attach Cleats - After completing
the bevels, the next step is to attach
the cleats with giue and screws. The
locations of the cleats are shown in
Figure 2a. But the glue will have a ten-
dency to make them slip out of align-
ment. To avaid that, 1 pre-drilled al.
the holes for the screws, brushed on
a thin layer of glue, and installed the
serews to “clamp” the cleats in place.
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Shelbves = Now you're ready to add
the shefves (1), These are pieces of 34"
plywood that run the entire length of
the cart. Notice in Figure 2 that the
shelves pet progressively wider from
the top to the bottom of the cart.

Regardiess of its width, each shelf
is beveled on both edges so it fits

inst the angled side panels. To end
up with shelves of the desired width,
yvou'll want to start with extra-wide
pieces, Mote: The dimensions shown
in Figure 2 indicate the final width at
the bottem of the sheli (between the
long tips of the bevels).

Here again, tilt the saw blade 5° to
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= RIDES AGAIMST | 4
FEncE ] N
A

P AT o o7

"ilJl.dr-ﬂ'

cut the bevels. As before, position the
rip fence on the table saw so the blade
tilts @way from it Then rip the bevel
om the first edge, as in Figure ba,
After repositioning the fence to cut
the shelf to final width, you can turn
the workpiece end for end and rip the
bevel on the opposile edge (Figures 5
and 5b}, Notice that in this case, the
long tip of the bevel rides against the
rip fence. This way, it can't work iis
way underneath the fence which can
cause the workpiece to kick backe
Assemble Tower - Afler com-
pleting all four shelves, you're ready
to assemble the tower. Since some of

Towar Assembly. To assemble the fower, clamp one side panel o the
dividers and screw it in place (photo A). Then set the second pane| against
a spacer. slide int the shelves, and secure them with screws (photo B).
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the pieces are quite large, they can
s a bit awkward to handle. So it's a
good idea to get a friend to help.

The first step is to attach the side
panel that encloses the back of the
bins. To do this, set it on the base of
the platform and then shde it against
the dividers. (The tapered edges of
the dividers will establish the angle
of this side panel) After clamping it
in place, just screw the panel to the
dividers, as shown in photo A below,

When it comes to installing the
secomd side panel, things get a bit
tricky: That's becise the boltom edge
of this panel has a tendency to “kick
aut” toward the lip of the platform, al
least until the shelves are secured.

To prevent this, T used a long; scrap
piece as a temporary spacer (Photo
B). Together with the shelves, this
spacer establishes the angle of the
side panel., | found that a 6"-wide
spacer worked out just right.

With the spacer in place, it's just a
matter of setting the side pane] againsi
it, sliding in the bottom shelf, and
securing it with serews. Then werk
vour way toward the top of the tower,
installing one shelf at a time.

Rewards = After completing the
store-all, loading it with lumber and
phyrwood is definitely a satisfying task,
And adding the panel-cutting guide
shown on the next page is also a plus.
But the real reward is the new sense
of order and organization that this
storeall brings to the shop.
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& When storing
long boards, label
the end of sach plece
S0 you can see the
siFe and tvpe of
wood al a glance.
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Mounting the Fanel-Cutting Guide

One way to make this store-all even
miore versatile is to add the panel-cut-
ting guide that was featured in
ShopMNotes lssue Mo, 48, Itmakesita
snap to cul large sheets of material
into pieces of manageable size.

If vou turn to page 24, vou'll see
that this panelcutting guide i= a large,
wond grid that tilts out at an angle.
The grid hokis the workpiece at & con-
verient angle when making a cut. To
ensure straight, accurate cuts, it has
two separate fences that are used 1o
guide a circular saw. (A long fence is
used for rpping, and there's a short
fence for making erosscuts),

Mounting Assembly - Originally,
the panelcutting guide was designed
to be mounted o awall To hinge it to
the store-all, I added the mounting
assembly shown in the photo at right
Thiz s a long, ladderlike unit fastened
to the top of the store-all,

Construction - To provide rigid
suppart for the panelcutting guide,
the mounting assembly is made
entirely of "bworby™ inaterial. As you
can see in Figure 6, two long stretchers
() run the length of the store-all, and
there are four short suppor! arms (K)
cantilevered out over the top:

A Assarrﬁ;t Madle of by"mamrfa.n', the mounting assembly

for the panel-cuiting guide is fastened 16 the lop shelf of the slore-all. The
guide Is Hinged to four short crosspieces so it can be tilted owt ar an angie.

By securing the panekcutting guide
to these overhanging support arms,
it's held away from the sloreall. This
provides plenty of room to hold sheets
of material behind it,

Juinery - The mounting assembly
is held wgether with rabbet and dado
joints. This requires cutting a rabbet
in one end of each support arm to fit
ower a streteher (Figure 6a). There's

alse a dado near the middle of each
arm that fits over the second stretcher.
One thing to note is that the location
of these dadoes determines the ds&.
tance between the sirelchers, Ideally,
the stretchers should be far enough
apart so they fit sougly between the
side panels (Figure Ga).
Assembly — After cutting all the
joinery, the mounting assembly is

SUPFPORT
AR
{5« 1

MOTE: ALL FIECES ARE
MADE FREOM “TWo-g7"
MATER|AL

MNOTE: ATTACH ONE SUPPORT ARM FLUSH AT EACH

EHD, AND SPACE THE OTHER TWO EVENLY DETWEEMN
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glued and screwed together 1o create
@ siooc rigid wait Asyou can see in
Flgure Ga, this unil is secured to the
store-all with bolts that pass through
hioles in the stretchers and then thread
into T-nuts in the top shell
To simplify the assembly, it's impor-
tant that the holes for the bolts and
T-muds align, An easy way (o acconr
plish this is to hift the mounting
assembly into place and clamp it to
the top shelf (Figure 7). Then use
a hand-held drill ta drill holes
through the stretchers and the shell
{Figure Ta). Note: These holes are
centered on the thickness of the
stretchers and sized to fit the T-nuts.
In arder toinstall the Tnuts, youTl
need o remove the top shell of the
tower, Alsp, to allow the =helf to =it
flat on the upper cleats, the head of
each T-nut hag 1o be recessed in a
shallow pocket. This is just a matter of
Hipping the shell over and drilling a
counterbore, as shown in Figure ¥h.
Then, after installing the T-nuts, you
realtach the shelf and secure the
mounting assembly.

FIRST: cLamr
MOUNTING ASSEMSLY
T 0P SHELF
SECOND: peil
HILES FOR
BOLTE AND T-HUTS
CETAIL '}

THIRD: oL 10ia |
COUNTEEBORES (N
BOTTONM OF SHELF
(DETAIL ¥)

Attach Panel-Cutting Guide -
Once that's accomplished, it's time o
attach the panel-cutting guide to the
support arms, [F's held in place with
four butt hinges,

Alook at Figures 8 and 82 shows
how the hinges are mounted. One
leaf of each hinge s screwed to the
top of the support arm. But before
attachmg the other leaf, vou'll need to

provide a solid mounting surface,

All i takes to do that is to add a
mounting cleat (L) to the panelcut-
ting guide (Figure 8). Thisis a stipof
“oneby” stock (pine) that runs the
length of the guide. After ripping the
strip to width, it's screwed (ush with
the ends of the guide.

With the mounting cleat in place,
you can attach the second leaf of the
hinge. Notice in Figure 8a how the
hinge aligns with the bottom edge of
the cleat. This requires propping the
panelcutling guide up off the foor,
temporarily clamping it to the cart,
ane then screwing the hinge in place,

Al this point, it's possible to dlt the
panelcutting guide at an angle when
making 2 cut But there's no wiy to
hold it there yet

Pivot Blocks - That's the job of
the two pivor blocks (M) attached to
the lower part of the panelcutting
guide (Figures 9 and %), Thesze Blocks
can be pivoted downward to prop the
panelcutting guide al an angle. To
fold it Aat for storage, just rotate the
blocks upward.

The blocks are made from scrap
preces of "oneby” stock (ping). Anotch
in one end of each block fits over the
lip of the platiorm (Figure 9a). And
there's a hole drilled in the opposite
end. It acoepts a knob that threads into
a T-out installed in the panelcutting
guide (Figure 8b). To lock each black
in place: (or pivot it up and down) just
tighten (or loosen) the knob.

29



TOOLS OF THE TRADE
Drill Doctor

mit's & curious thing about twist bits,
Even when one gets too dull to drill a
hole, I stll can't bring myseli 1o
throw it away. So like a lot of wood-

workers, | stick it in nmnﬂuedﬁuqf

a bunch of other dull hits,

Now i's not that | haven't triad
sharpening twist bits, but | oflen get
mixed results. When | sharpen them
frechand on a bench grinder, it's all

(’FM p
too easy to grind the tip of the bit oft
hl center and end up with an irregular-
) shaped hole. And even a slight

change in the cutting angle can cause

OUTER CAM
ELIGE AGANGT
AL POST

® N CH

FIRST: INsSERT BIT
LACE

THIRD: INSERT CHUCK
IH ALISHBENT TUBE
URTIL BT COMTACTS

the bit to smoke or require & lof of
pressire to drill a hole,

The most common solution is to
buy a new bit. That's not a big deal
with small-dia bits (4" or less) that
only cost a few bucls. But some of
the larger bits cost 510 to $15 apiece,
and that gets to be expensive,

S0 when [ saw a new tool called the
Dnill Doctor that's specially designed

rUski A

| ARMS

ShopNotes

/:ﬁll Doctor
Model 250

for sharpening twist bits, 1 was
intrigued. The only problem is it was
a bit pricey {about 577 at the local
home center). Even so, | figured it
might save money in the long run; so
1 decided to buy one and give taby
At first glance, the Drill Doctor
looks more like a camera than a
sharpening tool. As you can see in the
photo above, it has a plastic housing
and two round openings (tubes), The
tube in the side is used to align the
dArill bit, and the one on the end to
gharpen it For both operations,
bit ie inzerted in a chuck that's
included with the Dwill Doctor.
Insert Bit — My first instinct was
to tighten the bit in the chuck like [
do tn a regular drill. But actually, the
goal is mat to tighten the chuck all
the way, ot least not at first. To align
the bit, it has to be loose enough to
slip baclk and forth in the chuck.
Align Bit — The whole idea in
aligning the bit is to determine how
far it should stick out of the chuck:
To do this, start by pushing in a
springdoaded bar fo spread a pair of
metal arms apart (Refer to the
drawing and detail ‘b’ at left) Then
insert the chuck into the alipnment
tube until the bil contacts a sfop,
When you release the bar, the
arms grab the bit snd position it in
the chuele There's just one small
wrinkle. To ensure proper align-
ment, the arms must pinch the
thinnest part of the bit (around the
flutes). So you may need to rotate
the bit until the arms click into
(There's a “window" in the top of the
housing that lets you look inside.)
It's at Hhs point that you can tighten
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the chinck securely and then remove
@ o the e

Sharpening a Bit - Once the
alignment is taken care of, sharp
ening the bit is almost automatic.
Just flip the switch, insert the chuck
into the sharpening tube, and then
give it & few twists, as shown in the
photo at right The entire process
takes less than half a minute

Bit Size - Depending on the size
{and condition) of the bit, the number
of turns will vary. An V4" bit may only
require three or four twists while a
14" bit may take a dozen or more.
Note: The Drill Doctor (Model 250)
Is designed to sharpen bits that
range in size from %2" up to 15",

As you sharpen, each rotation of
the chuck poduces a s, zewst
sound. That's the sound of the
grinding whee] as it removes a small
amount of material from the tip of
the bit. Since most twist bits are
made of high-speed steel which is

Hardmware & Supplies |

| To make it easy to round up |

the hardiware and supplies |
that youll meed o build

the projects featured in this |

issue, we've put togethera |
mumher qf conventent

mail-order soureed.

S s

HVLP Spray Systems

To produce a glass-smooth finksh ke
thosse applled &t & professional cabi-
netmaker's shop, try using a high-
volume, low-pressure (HVLP) spray
system. The artiele on page 10 shiws
two Lypes of HYLP systems, To find a
Iecial dealer for thess syafams (or to
order direet), contact the following
manufacturers and mail order sources:

= Apollo... ... BOD-578-7606
» Campbell Hausfeld ... B00-626-4401
+ Highland Hardware . B00-241-6748

vennre. .. BO0-328-8251

quite hard, the grinding wheel =
embedded with tiny diamond parti-
cles to cut the metal,

One thing [ noticed when sharp
ening a bit is the chuck rocks back
and forth. A close look at detad ‘&'
will explain the reason why,

A Couple of Cams - There are
two cems molded into the plastic
chuck. An owler cam rubs against a
metal post. And an inner cam
direcity helow it rides against what
looks like a small “speed bump™ on
the top edge of the sharpening lube,

As you rofate the chuck, these
cams rock it back and forth, and
they move it up and down. This
maotion causes the bevels on the end
of the hit to conlact the grinding
wheel at the correct angle. Note: It
grinds a standard, off-the-shelf twist
bit to a 118° point, as shown at rght,

A Test — Now | didn't actually
check the angle, but | did drill holes
with each bit | sharpened. Not just in

PRODUCT INFORMATION

Heavy-Duty Casters
The Store-All featuréd on page 24
haolds long boards, shorter pieces of
wood, and oven sheet matarial. When
Its fully londed, it's definitaly a heavy
unit, but it's mof 4 permanent fanre.
That's because a set of four heavy-duty
casters support the welght and make i@
casy b0 roll around We used locking
swivel casters that hold 300 The. each,
You can order order these casters
(Part No. 2370T57) from Mehaster-
Carr by calling 630-533-0300,

Rail & Stile Router Bits

When building a frame and panel door
with rail and stile bits, our Two-Tiandled
Push Block (page 6) is bound to come n
handy. Radl and stile bits are available

at many wondworldng stores and (rom:
« Woodoraft ... B00-225-1153
« Woodhaven _.. B00-344-6657

4 'h'u'] re
H
Stranded t‘la?:;s
Copper ==
1|H..!'|r|'_!g E

A Twist & Sharpen - A few twisls
of the wrist. Thats all it lakas when
wsing the Onilf Doctor fo sharpen a
standard twisi bit to & 1718 point

wood, but in metal and plastic too,

The resulis were impressive. With
just a small amount of downward

pressure, the bits drilled cdlean, per
fectly round holes, And if the thin rib-
bons of waste spiraling upward were

any indication, the bits were even

sharper than new. d

A Dust Collector Hook-Ups
The Chip Separator and Dust Control Box
(page 16) are part of an eficient system
that's connected to a dust collector.

Th 4"-dia Nlexible hose and 4" wire hose
clamps shown above make i quick and
easy (o hook it up. We recommend
gounding the system with copper wire,
crimpon connectors, and wire nots
Grrounding kits are avatiable from:

& \Woodeaaft vove.. BO0-225-1153
= Woodsmith Store . 800-835-5084
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With its hmo bladas

and a unigue, double- e,
handled design, this old ™
Starley No. 148 tongue and
groove plane was also called a
match plane, Eitfer way, it's ke two ke
in ane, Fush the plans in one ¢
and it culs a centered groove on a




ShopNotes Cutting Diagram

Roll-Around

Store-All

for lumber & plywood

Materials

A Ralle (5 % x 3 - 32 Pine G Side Pancle 48 x 96 - % Plywood

o, el EmT Hoe
o , : :

O Gide (1) & a?'f'aﬂ - 34 Plywood g mi%i-&w'

E lp(n 6x 96 - % Plywood 144 x 96 - % Plywood

F Piates (8)  7x7 - % Phwood 16%e x 96 - % Plywood

18w BE 22 Pomdirosa P\'ill-l i |

36 m 48 x 9€ FIR FLTWOOP (2 BHEETS
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S 48 x B8 FIE FLTWE

2w A8 x B8 FIR PLYWOOD
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