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Cutoffs

lamp. Plunge. Slide. That's all
there is 1o it. The first time [
used the mortising machine fea
tured in this issue | couldn’t believe
how quick, easy, and accurate it was.

All T had to do was lock the work-
piece in place with a couple of hold-
downs. Then | grabbed the handle
and pulled. The carriage that held
the router shd forward almost effort-
lessly, plunging the router bit into the
workpiece. At that point, 1 simply
moved the sliding table side to side,
shicing the mortise to length. Before [
knew it, | had a perfect, smooth-sided
maortise. Just that quick and easy.

But that's just part of the story.
The mortise that took less than a
minute to make was aciually
weeks in the making.

The biggest challenge with a
project like the mortising machine is
movement. Anytime vou add a
moving part to a project you in-
crease its complexity — and the
potential for inaccuracy.

Now dealing with movement in
one direction can be tricky enough.
But with the mortising machine we
had to deal with movement in three

Be included, as a part of the

Woodworking Shop Tours

Visit other ShopNotes
subscribers” workshops and
see photos of the shop projects
they"ve built, It's all online at
Woodworking Shop Tours on
the ShopNotes web site: -
www.ShopNoles.com

We want you to be part
of our shop tours! To submit.
photos of your favorite

directions: up and down, side to side,
and back and forth. At the same
time, it had to be dead-on accurate,

The solution we came up with
involves mounting the router hori-
zontally, The workpicce rests on a
sliding table that sits on top of a pair
of opposing wedges. These wedges
allow the table to be raised and low-
ered very precisely.

But arriving at the basic design ol
the mortising machine was only half
the haitle. The next step was to find
the right hardware to make it all
work. What we decided on was
nothing too exotic: a pair of drawer
shdes, some aluminum channel, a
few springs, and a couple handfuls of
assorted knobs and fasteners, But it
was just what we needed to get
things moving.

Even if yvou don't bulld the mos-
tising machine, choosing the right
materials and hardware for your jigs
is always important. That's why vou
might want to take a look at the
article on page 22.

ShopNotes projects or views of "\"“

your ghop, just follow the instroe-
tions you'll find on o web site.
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Gat more wood-
working tips free.

Visit us on the Web at

S?gemhmmim
& free shop tip by
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B When 1
cut phrwood with a
" circular saw, [ typically

use a straightedge guide
like the one shown in the
drawing to the right (featured in
issue No. 55). The hardboard
botiom prevents one side from chip-
ping oul on the finished edge. The
problermn is the waste side, That side
usually splinters and can be unus-
ahle for other projects. The best way
to get around this is to score the top
veneer of the plywood before
making the cut. To do this, | made
the scoring tool shown in the photo,

The tool is nothing more than a
scrap of MDF with a utility knife
blade mounted in a shallow recess,
as in detail ‘2.’ The blade is attached

Auxiliary Fence Support

M There are many times when [
need to attach a long auxiliary fence
to the miter gauge on my table saw
for extra support. But the weight of
the auxiliary fence causes the miter

Readers’ Tips

Plywood Scoring Tool

with two roundhead screws so that
just the tip is exposed. And to keep
the tool square and upright, I added
a short support piece. The depth of
the recess is equal to the width of a

saw blade (detail ‘B%). When you pull

it along the straightedge, the tool
scores the waste side of the cut.

Fred DeHoff

Portland, Indiana

gauge to tilt and catch on the corner
of the saw table. Besides being
annoving, it can cause an uneven cut.
To get around this problem, I added
an extension arm to the edge of the

ENDVIEW 4a.

tahle. As you can see in the drawing,
it's nothing more than a hardwood
guide that supports the miter gauge
fence and keeps it from tipping when
it's unsupported by the saw table,

To make one, begin by making a
T-alot from three pieces of hard-
wood, as in detail *a." Next cut a thin
strip of wood to fit inside the slol and
act as a rafl for the extension arm.

1 attached the rail to the edge of
the saw table with machine screws
and nylon bushings. What you're
looking for is to have the extension
arm flush with the table. And to get a
smooth, sliding action, you can rub
some wax on the rail,

Finally to keep the arm from
being pushed along by the weight of
the auxiliary miter fence, Linstalled a
threaded inwtinﬂrmarmandihm.
a thumb screw to lock it in place.

Erie Jolison
Eddgervood, Kentucky
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TIPS & TECHNIQUES

A Mark McConnel of Costa Mesa, CA
guickly sets the height of his outfeed
roliers by drilling holes in the riser and
locking it in place with a hitch pin.

A For sanding in tight places, Chuck Hall
of Florence, MT cut the bristies off a
battery-powered foothbrush and glued
on a pisce of foam and sandpaper.

A Dana Cralg of Norwood, MA kesps an
axtension cord within arm's reach by
slipping the cord through a partially

openad eyebolt attached to his Workmate.

Over-the-Bench Tool Rack

W Since my workbench is in the
middle of the shop, there jsn't an
electrical outlet nearby to plug my
power tools into, And trailing an
extension cord across the floor iz a
.-;.afew hazard. So | decided to hang a
strip of outletz above the bench.
With the cords running up, there is

less of a chance of tripping on them
or accidently cutting through them.
And to make it even more useful, the
outlet strip is attached to a plywood
too] rack, so | can store tools and
clamps near the workbench,

As you can see in the drawing
below, there's not much to this tool

rack. You just cut a piece of 34" phy-
wood to shape and screw a power
strip vertically in the middle of it.
Then to hang it from the ceiling, [
drilled two holes in the long end and
hung it from a pair of bicycle hooks
that were screwed into a cleat
attached to the ceiling. This way the
power sirip/tool rack can be easily

removed if 1 need the extra space for
working on a tall project.

Next, | made a couple of shelves
and holders for the power tools [ use
most often at the bench: a sander,
drill, and jig saw. All that's left is to
e fun an extension cord across the

| celling and plug in the outlet strip.

Diwid Hodges
Visalia, California

T NOTE: LAG SCREW "TWO-BY"
H CLEAT 70 CEILING JOIST

EXTEMSION
CORD

|
. Send in Your Shop Tips
If you have a unique shop tip, we'd like
to consider featuring itin one ormoreof |
our print or electronic publications.
We'Tl pay up to 3200 for a tp we pub-
lish, Just write down the tip and mail it
to ShapNotes, 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 vour name, address,
and daytime phone number in case we
have any questions.

NOTE: ADD LiIP TO
COMTAIN BAMDER

§
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Benchtop

Tool

alllzer

Organi

)

If}-uur workbench is anvthing like
mine, it's a catch-all for project
parts and hardware. Sometimes it's
s0 cluttered that there's not much
space to work. And the tools | use
most seem to grow legs and walk off,
What | need is a way to keep organ-
izedd without sacrificing wvaluable
workbench space,

6

That's where this tool organizer
comes in. If you take a look at the
photo, vou can see that it's basically a
large, Lshaped shelf, (You can save
even more space by hanging it on
the wall, as in the inset photo.)
What's unicue is how it uses every
inch of space. The back is a tool rack
for chisels, screwdrivers, and layout

ShopNotes

tools, On one end there are some
hardware bins. And at the other end
there's a drawer and a smaller shelf
with custom-fit recesses for a block
plane, glue bottles, and a pencil ray.

This organizer isn't meant to hold
all your tools — just the ones you
find yourself reaching for most often.
And don't worry if the tools you use

MNo. 68




SHOP PROJECT

most aren’t the ones shown here —
it's easy to customize your organizer.

Tool Rack - The tool rack is
made by cutting a series of dadoes in
a piece of plywood that starts out a
little more than twice as tall as the fin-
ished height of the back. (1 made my
rack slightly taller than my longest
chisel blade.) That way, after the
dadoes are cut, you can just rip the
plywood in half and glue it topether
to create pockets for the tools.

Layout - It's besl to start out by
arranging your fools on an oversized
piece of 34" plywood, as in Figure 2,
This not only lets you get a feel for
how many tools to include, it also
helps you figure out the room youll
need for proper spacing, as you can
see in the cross section at right,

With the spacing set, you can lay
out the pockets for each tool. And, to
keep things straight, I marked the
dadoes with an *X" on the edpe of
the plywoaod, as in Figure 3a.

Mow the pockets can be cut in the
back (A} blank on the table saw. To
save time, 1 cut them all with a 14"
dado blade, making muliiple passes
for the wider pockets and adjusting
the depth of the pocket for each tool,
as you can see in Figure 3. Then
after all the dadoes are cut, you can
rip the blank in half and glue the
pieces back ogether.

Tool Stops - To keep the shorter
tools from dropping out of reach, [
added some dowel stops. To do this,
simply drill a hole in the back and fill
it with a 34" dowel, as shown in
Figures 1 and 1a.

W,

CROS6 SECTION

To complete the basic shelf, T cuta
base (B) from 34" plywood and
attached it with screws, as in Figure
1b. The back is recessed 14" in case
vou want to mount a hanging cleat.

Bin Stops - Along the left side of
the organizer base there's a space
for several plastic storage bins for

project supplies and hardware. You
can find these bins at most home
centers or hardware stores. To keep
them from sliding off the shelf, 1
added 14" hardboard bin staps (C).
They're just mitered to fit and glued
inplace (Figure 1c). But first, [ eased
the sharp edges with sandpaper.




Ineraase the
slorage options by
lurther custormizing

the organizer, A
drawer and sheilf
hadd small tools,
pancils, and a giue
bottle or fwo.

SECOMDhy GLUE TOP
TO BHELF

FOR GLLE BOTTLER

& Drawear and Shell.

SHOP PROJECT

At this point, the organizer is just a
shelf with a tool rack on the back. To
make it even more useful, 1 added a
couple of other features. You can
addapt them in 2 number of ways to
suit your needs, In the photo above
you can see some of these features: a
smill shelf and drawer, a recess for a
block plane, a pencil tray, and a pair
of glue battle cutouis.
Small Shelf - The top of the shelf
is made up of two layera. This way, [
could make a custom holder for my
block plane. [ began by cutting the
shelf (D) to final size from 44" ply-
wood (Figure 5), Next a tap (E) is

FIRST: LAY ouT
AND CUT BLOCK
PLANE OFENING

Shelf & Drawer

E ﬁ OVERWVIEW

cut from '4" hardboard to the same
size as the shelf. To create the recess
for the block plane, first trace its out-
line on the top, as in Figure 5a. Then
drill a starter hole and cut out the
shape with a jig saw or scroll saw and
sand the recess smooth.

Before gluing the two pieces
together, [used the cutoul in the top
a= a template to cut a piece of leather
to line the recess. (Adding leather to
the bottom of the recess lets me set
my block plane down without dulling

the blade.) Once the lop and shelf
have been glued together, you can
glue the leather in place.

Glue Holder - It seems Ican
never find a glue bottle when 1 need
one, To sobve this problem, [ drilled a
couple of holes in the shell lo pro-
vide a spot for my glue bottles. (1
keep one upside down, ready (o go.)
All you have to do is mark the cen-
ters for the 2744"dia. holes and drill
them out with a wing cutter mounted
in a drill press, as in Figure 5h.

The shelf is lifted above the base
by two 34" plywood supperts (F), as
shown in Figure 4. This forms an
apening for a drawer (added later).
Glue and screvw the supporis in place
through the back and base. (Youll
want to make sure not to screw into a
tool slot) Then the shell can be
attached to the supports with glue
amnd screws as well (Figures 4a and
4h). For a clean look, I only used two
screws to attach the shell. This way,
theyll he covered by a pencil tray
that will be added next,

Pencil Tray - Another thing 1
have a hard time keeping track of are
pencilz. So one other feature that 1

No. 68




added to the shelf is a pencil tray
(G). As you can see in Figure 6, the
tray is a piece of hardwood with a
wide, rounded groove that can be cut
in two steps. First, rout two grooves
with a core box bit, as in Figure Ga.
Then, clean out the waste between
the grooves with a dado blade, as in
Figure Gb. After the groove is cul,
smooth the bottom with some sand-
paper and glue the tray to the shell,

Drawer — The last piece you'll
make is a simple drawer that fits
under the sheli. It's a great place for
keeping small items like drill bits or
a tube of epoxy.

Start by ripping an extralong
blank to fit the drawer opening,
allowing a %" clearance at the top.
(Mine was 23" wide x 26" long.)
Next | cut a groove along the length
of the piece for a bottom (Figure 7h).

At this point, a drawer front and
beack (H} can be cut to length from
the blank. Rabbets cut on exch end
of the front and back hold the sides,
as in Figure 7a. And a half-circle is
cut in the frond to act as a pull,

Now, two sides (T) can be cut to fit
between the rabbets, Finally, cut the
14" hardboard beffom (I} o size and
asgemble the drawer.

To complete the organizer, |
screwed on rubber feet to keep it uﬂ%ﬁqm
from sliding (Figures 4 and 4b). et i i

Wall Mount

Thiz organizer will really help keep
your bench uncluttered, and you can
free up even more space by hanging
it on the wall. To do this, just add a
simple twopart cleat system, as
shown in Figure 8.

The deats (K) are cut from a
single piece of 14"thick hardwood.
Then you can screw one half to the
organizer and the other to the wall,
When mounting the wall cleat, there
are twao things to keep in mind. First,
the ceat should be level. Second,
because the organizer is heavy
(especially filled with tools), T made
sure to screw it into two wall studs,
asin Figure 8a. @4
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rmance o f

Your jig saw can
be as simple as
sing the

right blade.

BLADE TOOTH
DESIGN

A Blads Clearance.
o prevent a blade from
binding in its kerf, the testh ans
st or the sides of the blads are lapered.

10

Jig

THE SHOP

Saw

Blades

hen [ bought my first jig saw

years ago, it came with two
blades. This made it pretty easy to
pick which one to use. | just used the
first blade until it finally broke. Then
1 used the second one.

But times have changed, [Fyou go to
a hardware or ool slore today, you're
likely to find a wide assortment of jig
saw blades available. In fact, there are
a0 many blades to choose from that it
can be a litthe overwhelming.

Fortunately, selecting the right jig
saw blade isn't too difficuli. To start
with, vou need to know what type of
material you will be cutting (wood,
metal, plastic, etc.). Bevond that,
vou need to know what kind of cuts
vou will be making — rough cuts,
tight, scrolling culs, or both, Then
it's just a matter of knowing a few
of the hasics of blade design to be
able 1o select a blade that is right
for the task ar hand.

Number of Teeth = The most
important thing to consider when
selecting a blade is the number of
teeth per inch (tpi). Wood-cutting
blades typically have anywhere
from 6 1o 12 1pl, and metalcutting
blades can have as many as 36 tpi.

Az a peneral rule, the fewer
the teeth, the faster the blade
will cut. But this speed comes at
a price. Blades with fewer testh
dlso tend to make rougher cuts
than blades with more teeth, see
the drawing at fght

{ne other point to consider is
the thickness of the material you
will be culting. In order for the
blade to work propedy, you should
always have at least two tecth in
the workpiece at all fimes. So
thinner materials should be cut
with a blade that has finer teeth.

Blade Clearance - But regard-
less of the number of teeth, in order

ShopNotes

for the blade to cut without binding,
it has to cut a kerf that is wider than
the thickness of the blade. And dif-
ferent types of blades use different
strategies o accomplish this, see
drawing at left. Most wood-cutling
jig saw blades have teeth that are
“set” — just like you might find on a
hand saw. The fips of the teeth are
bent to the left or the right in an alter-
nating fashion. This way the blade
creates a wide “path” as it culs.

On other blades, the teeth aren't
set at all. Instead, clearance is cre-
agted by tapering the sides of the
blade so that the back edge of the
blade is thinner than the cutting
edge. These “tapered” blades cost a
little more than “set” blades and
will cut slower. But generally they
leave a smoother cul,

A third type of jig saw blade has
“wavy-set” teeth (like a hack saw
blade). The teeth on these Mades are
grovmd straight but are then bent in
groups to create an undulating or
wavy edge. These blades cut the
slowest of all three, but they are the
bestchoice for cutting metal, plastics,
or many other non-wood materials,

Bi-Metal Blades = Most of the
jig saw blades you will run across

<N\(G\tpniiw
1 2
|||=i|||‘||||1||‘

W

A Tesih Per Inch. Blades with mare
feeth per inch (o} will give you a
smoather (but slower) cut

No. 68




are made out of carbon steel. And
for cutting wood, these work just
fine. But if you are going to be cut-
ting metal, you might want to take
a look at hi-metal blades. On a bi-
metal blade, the teeth are cut into a
sirip of high-speed steel welded
onto a blade body of softer, carbon
steel (which is why they're called
“bi-metal” blades). The high-speed
steel teeth will hold an edge much
longer than carbon steel teeth, And
the softer carbon steel body of the
blade will allow it to flex during use
without breaking.

In addition to cufting metal, bi-
metal blades are also handy for cut-
ting wood that may have an occa-
sional nail embedded in it. You can
usually identify bi-metal blades by
the fact that they are painted white.

Blade Style = There's one other
thing 1o consider when selecting jig
saw blades. [t may seem obvious, but
make sure b choose & Wade that is

Specialty Blades

compatible with vour saw. Some jig
saws accept T-style blades, while
others accept universal blades (see
the photo in the margin at right). A
few saws work with either one,
Sorting It All Out — Now that
you're armed with all this informa
Hon on jig saw blades, how do
you put it fo use? Well, 1 like to
keep an assortment of at least two
or three different tvpes of blades
g0 that [ can select a blade that is
best-suited to the task at hand,
For general woodcutting, I typi-
cally use an 8 tpi blade. This blade
seems to be a good compromise
between speed and quality of cut,
For constructiontype tasks, like
roughing out an opening for a pipe
or ductwork, [ switch to a blade
with 6 tpi. This is the blade to use
when you want to get the job done
quickly and you aren't terribly con-
cerned about the looks of the fin-
ished product. For making scroll

s on & furniture project, I want as
smooth a cut as 1 can possibly get.
Since finish is more important than
speed, 11 use a finer blade — one
with 10 or 12 tpi.

Eeep in mind that there is a lot of
overlap in jig saw blades, In other
words, you don't have to change
blades every time you make a dif
ferent kind of a cut. A medium or
finetoothed blade might not cut
through a 2x4 as quickly as a coarse-
tooth blade, but it will still get the job
done in a pinch.

[ also like to keep a couple of bi-
metal, wavy-set blades on hand for
culting metal or plastic. 1 don’t use
these a whole lot, but they sure come
in handy when [ need them.

One other thing. Since you may
occasionally find yourself facing a
specialized cutting job, you might
want to take a look at some of the
specialty jig saw hlades shown in
the box below, B

T-Style

Universal

A Somea fig saws
uge Rstyle blaces
(iop) while others
use universal
blades (bottom)

A Tew saws will
accept sither
siyle of blade.

In addition to standard blades, there
are a number of different “specialty”
blades available for specific applica-
tiong or for cuiting materials other
than wood or metal.

Downcut Blade - For cutting
laminated or veneered surfaces,
you can use a downcut blade. The
teeth on this type of blade point
down instead of up, so it cuts on
the downstroke. This limits the
chipping and splintering to the
underside of the cut.

Flush Cut Blade - With a
gtandard jig saw blade, it can be
difficult to cut all the way up to an
obstruction (like a wall). A flush
et blade has an agpressive tooth
pattern and is wider, so it has a
greater reach than standard blades,
It comes in handy when cutting an
opening in a countertop that is
installed against a wall.

Knife Edge Blade - For cutting
leather, foam rubber or vinyl vou
may want to try a knife edge blade.

N

These blades don't have any teeth at
all. Instead, the cutting edge is
shaped like a knife blade. So the
blade slices rather than saws its way
through the workpiece.

Carbide Grit Blade - A jig saw
probably isn't the first fool you'd

b ]

hL"

Downcut »

Wy

Yy

'-
blades cuton the ™+ %
downstroke fo reduce Yo
lopside chipping.

Flush Cut »
blades are wider o
allow you o eut in closer
1o an cbstruction.

think of for cutting ceramic tile, But
for short cuts, it works just fine — if
you have a carbide grit blade. The
edge of this blade is embedded with
ahrasive grains of carbide, So it will
cul through ceramic, cast iron, and

other tough materials.

. | et
Knife Edge » s
blades can be .
used for cutting leather,

cork, rubber, or viryl,

Carbide Grit»
blades are used
far cutting ceramic lile or
cast iron.
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s with a chiliel. And thepies
i 1od, But il vou have a ioral:
Phecomes a “boring” task (oks
i), Whichifs why | was g8
excited the st time 1 tried out (s mortizing machingg
What makes this mortising machine so fantastic isthe
fact that it can create pe l[l ot mortises quickly and easily
The way it works is simple. The workplece is clamped i
a sliding table, and the routef is mounted to a carriage

i'.‘.'lli. then SuAre up 1'#
nothing wrong wit

moriises to make,

tn mention {ime-con

et

rizontal
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Machine

t’t’mtii‘HP[’|‘~ﬂ1hl[] ir of dramrer slides. By pulling the lever

"
I;Iq:-" vears, I've been making gy mortiscs 't f
shioned” way. [drill cut the ﬁmu il .:-:Iuﬂm%amn forward, the rostef bitis plunged into the work

giece. Then you just shidethe table hack and forth to rout

S ihe mortise, The whaole thing lakes about 30 seconds

To make it even easier o use, this mortising machine
has several adiustment features. To finedune the position
of the mortise on the thickness of vour workpiece, the
aliding table can be raised or lowered by turning a knob.
And a couple of adjustable stops on the front of the
shiding table allow you to set the leneth of the mortise,
For more on setting up the machine, see page 21.

No, b8
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A Hsight Adjustment.
Turning a knob at the
and of the taperad
bed will raise or lowsr

the sliding table.

Tapered Bed

The mortising machine can be
broken down into three main com-
ponents: a tapered bed, a sliding

D

OVERWVIEW

table, and a carrizge. These three wimer Z=

components work together in such a AT 75"

way that they allow you to easily
adjust the length and depth of the
mortise, as well as its location on the
thickness of the workpiece.

The bed is the foundation of the y—=""]

mortistng machine, so [ built it first,
It's made up of two tapered sections,
just like the bed on a jointer. Turning
@ lnob at the end of the bed causes
the upper section o slide against the
lower section, raising or lowering
the overall height of the bed and the
workpiece (see photo at left).

Base - Before making the
tapered sections of the bed, [ cut out
a piece of %" plywood for the base
{AJ, as you see in Figure 1, Then you
can cul an opening near the front of
the base and lay out and drill the
screw holes that are shown in Figure
L. (The opening in the base is to
allow vou to assemble and make
adjustments to the shiding table that
will be added later.)

The tapered bed sections are
made by cutling four identical
tapered sides (B) from %" plywood.
In Figure 2 you can see how [used a
simple jig on the table saw to cuf the
tapers. (The jig is also shown at left
in the margin drawing.) After the

ENDE

pieces are cut, you'll also need to
drill a hole in each one for an adjust
ment block that is added later.

To allow the tapered sections of
the bed to slide smoothly against
each other, | used some aluminum
channel. The channel is attached to
the bottom edge of the uwpper
tapered section so that it fits over the
edges of the lower section, just as
you see in Figure 1b.

The aluminum channel also helps
to keep the upper and lower halves
of the bed flush and aligned. But in
order for this to work, the channel
needs to be accurately positioned on

the edges of the upper sides. To do
this, T used the top of my table saw as
working surface, as you sec in
Figure 3. Carpet tape is used to hold
the channel in place while you drill
pilot holes and screw it down.

Adjustment Blocks - Each
pair of sides is connected with an
adiustmend block (C). These are
just a couple of rectangular pieces
of plywood. Each block will be
held in place by just two sCrews,
one on each side. This allows the
adjustment blocks to pivot as the
two tapered bed sections slide

ShopMNotes
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The adjustment block on the
lower section of the bed has a
threaded insert installed in the
center, as you can see in Figure 4a.
Once this is done, vou can add the
two lower sides and the adjustment
block to the base of the mortising
machine, To do this, | clamped the
sides and adjustment block together
as a unit. (I also clamped a spacer

block in between the two sides)
Then [ screwed the tapered sides to
the base. Finally, you can screw the
adjustment block in place between
the two sides (Figure 4).

The upper half of the tapered bed
is a little different. Instead of a
threaded insert, a nylon spacer is
installed in the adjustment block
(Figures 5b and 5¢). And in addition

FIRST: ADD THREADED BOD, EMOB,
LOGE NUTS, AND WASHERS T0

ShopNotes

to the adjustment block, you also
need to make a bed fop (D). This
piece has a long slot that will receive
the sliding table later. After cutting
the slot, you can screw the top to the
upper sides of the tapered bed and
add the upper adjustment block.

Assembly — With both halves of
the tapered bed complete, you can
assemble the two sections. The
upper section i3 held down
to the lower sections with
four strong springs. The
springs hold the sections
together while still allowing
them 1o shde.

To assemble the two sec-
tions, [ started by installing
screw hooks for the springs
in the base and in the underside of
the bed top (Figures 1 and &), The
springs have a loop on each end that
will be slipped over the serew hooks

After the screw hooks are
installed, you can add the threaded
rod, washers, lock nuts, and knob.
This hardware is installed on the
adjustment block on the upper sec-
tion of the bed, as you see in Figure
Ga, Once it is in place, vou can thread
the rod into the threaded insert in
the lower adjustment block and then
get the upper bed section on the
lower bed section. Finally, using a
pair of needle-nose pliers, hook the
ends of the springs over the screw
hooks, see drawing in margin.

15

A Spring. The
two halves of the
tapered bad are
held together
with springs.

A Attaching Spring.
With the fig turned
upside-down, and
working through the
opening in the
base, use a pair of
neadig-nose piiers
to grasp the end of
the spring and siip i
over the screw hook.




A Siiding Table. To
mout 8 mortise, the
table siides from
gice fo side on the
tapered bed.

FEATURE PROJECT

Sliding Table

With the tapered bed com-
plete, the most difficult
part of building the mor
lising machine is behind
you. The next step is to
make the sliding table that
rides on top of the bed.
The table is just a plece
of plywood with a couple
sirips of aluminum bar

stock screwed to the
edges.  This  alu-
minum hangs  down

and creates a lip on both
edges of the table. This
allows the table to straddle the top of
the tapered bed and slide from side
to side (Figure 6).

To make the shding table, |
started by cutting a piece of plywood
for the table (E). This piece needs to
be carefully sized to match the width
of the tapered bed top. Onee this is
done, you can cut a couple of dadoes
across the table for some aluminum
T-track that is added later (Figure 7).

The next step i= o add the alu
minum bar stock to the edges of the
table (Figure 7). Both pieces of alu-
mimam are the same size, but they
require a litile different treatment.
The piece on the fromt edge is
attached so that it is fush with the
top of the able. After screwing it in
place, mark out the location of the
dadoes on the inside face of the

E OVERVIEWW

P

(E)_,- =

HANMDLE

HOLD-DOWM

aluminum. The remove the alu-
minum and cot and file the notches
following the steps in the box below.

On the back edge of the table, the
aluminum stands proud of the lop of
the table by 44" to create a lip. (This
lip will act as a fence for the work-
piece that is being mortised.) After
the aluminum is screwed in place, a
shallow nolch can be filed down at
the center, 50 it’s flush with the table.

Once you have the aluminum
serewed (o both edges of the table,
vou can place the table over the
tapered bed and check the Gt The

table should slide smoothly side to
side without any play. If the fit is
too loose, you may have to remove
the back aluminum piece and trim
the table shghtly. Il the [t is oo
tight, try sanding the back edge of
the top of the tapered bed. Shop
MNote: You can improve the sliding
action of the table by waxing the
top of the tapered bed.

T-Track — Once the aluminum is
attached to the sides of the table, the
Trtrack can be added. The T-track
will be used along with a couple of
hold-downs to clamp the workpiece

Cutting Notches in Aluminum

A Cut To create the notches for
the T-track, start by cutting & row
of kerfs with a hack saw.

nose pliers, snap off the remaining
waste pisces one by one.

o

A Snap. Using a2 pair of neegie- A Flle. Finally, smmm out the .

boftom and sides of the noteh
with & narrow, friangular file,

16
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in place. Itis simply cut to length and
screwed in place. (Note that the T-
track is cut flush with the aluminum
on the front edge of the table.)

Handles - To make it easier to
get a grip on the table when sliding
it, | added a handle at each end, on
the bottom face. Each haxdle (F) is
justa narrow piece of plywood that is
glued and screwed flush with the
end. You can see these in Figure 8

Cleat — Now that you have the
sliding table complete, you can add
it to the tapered bed. The trick
here is to secure the table to the
bed, but stll allow it to slide
smoothly from side to side. If you
take a look at Figure 8, you can see
how this &s done. A cleat and
spacer block are used to “pinch”
the table to the top of the tapered
bed. The cleat will get screwed
down just tight enough to allow the
table to slide smoaothly.

The slaat () and specsr (H) are
cut from %" plywood. After cutting
them to size, | turned the sliding
table over and positioned the two
pieces using carpet tape (Figure §).
The carpet tape holds the pieces in
place while you drill the pilot and
shank holes for the screws, as
shown in Figure &, Once the holes
are drilled, you can remove the
gpacer block and cleat from the
sliding table in order to add the table
to the tapered bed.

Strike Plates — Before you actu-
ally attach the sliding table to the

— 15"
ﬂ FIGURE P
FILE b |

DEEF MOTCH

tapered bed, there is one small detail
to take care of. [ added a small plece
of aluminum bar stock to each end of
the tapered bed, as you can see in
Figure 6. These pieces of aluminum
will serve as strike plates for the
stops that are added later. But it's

No. 68
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screw  them in
place at this point (before the shiding
table has been added).

Assembly = Once the sirike
plates are in place, you can add the
sliding table to the tapered bed and
screw (he spacer and cleal in place,
just as you see in Figure 9. Tighten
the screws just enough so that the
table slides smoothly.

Stops - One of the last things to
add to the sliding table is a couple
of stops, These can be adjusted o
lirmit the travel of the table in order
o control the length of the mortise
you want to make. The stops
couldnt be much simpler. 1 just
used a pair of brass swir pauges,
see photo in margin. (You can find
stalr gaages at most hardware
slores.) The stops simply clamp
onto the aluminum strip on the
front of the sliding table.

17

A Stops. To contro
the length of the
mortise, a pair of
birass stair gauges
are used as siops




A Lever Arm. The
carnage travels on
& pair of drawer
alides, A laver arm
5 usad fo move the
carriage forward or
backward.

SIDE
(12" x127) @

e

The sliding table and tapered bed
work together to hold the work-
piece thal is being mortised. But to
hold the router, you need to build a
carriage, This carrage is really
nothing more than an open box
that fravels back and forth on
drawer slides. The carriage doesn't
exactly hold the router: Instead, the
router is mounted to a router plate
which fits into the carriage. (See
page 35 for more information on the
router plate T used.)

To baild the carriage, | started by
cutting a firomd (1), boek ¢J), and two
zicles (K) to size from 34" plywood.
The side pieces start off as 12"
square blanks, But when it comes to
culting the front and back, vouTl
need to size these pieces 14" wider

Carriage

m OVERVIEW a

; iy el

BOLT, 24" LONG

P

than the width of your router plate,
(The plate I used is 119" wide.)

The front and back are joined to
the sides with tongue and groove
joints. So the next step is to cul
grooves near the edges of the sides
and tongues on the ends of the
front and back pieces to fit (Figures
11, 11a, and 11h).

Next, yvou'll need to cut a clear-
ance slot in the front piece to allow

— s EXTEMBION
A BASE DRAWEE GLIDE
"~ Sig” CARRIAGE

—{T) FRONT

]

LEVERE

ARM

T

i LEVER
ARM
BLOCK
| O

you to slide the router in and out of
the mortising machine without
having to remove the router bit.

The left side of the carriage also
has a slot cut in it. This slot is for a
steel rod that is part of the lever arm
assembly that will be added later.

Finally, you'll need to drill a %™
dia. hole and cut a Y&'wide kerf
along the inside face of each side
piece, These are for some clamp

i \ FIGURE "

| @ toPviEW 12 | j a.
= '} BB x %" Fh
oy = WOODSCREW
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blocks that will be used to hold the
router and router plate in place.

Before assembling the pieces, you
can lay out and cut an arc on each
side piece. Once this is done, all you
have to do is glue and screw the
sides to the front and back.

Bottom - The bottom (L) of the
carriage is also cut from 34" ply-
wood. It is simply sized to 6t the
opening in the bottom of the car-
riage. Before it gels screwed in
place, a slot is cut in the center for
a carriage bolt that will be used to
help secure the carriage to the base
of the mortising machine, as shown
in Figures 10 and 12.

Clamp Blocks - At this point, the
basic structure of the carriage is
complete. But you still need a way to
secure the router plate to the car-
riage, | did this by making a couple
of clamp blocks, as you see in
Figures 13 and 13a.

The clamp blocks (M) are
nothing more than a couple of
pieces of plywood that fit against
the back of the router plate and the
sides of the carriage. I cut the
blocks slightly wide to begin with,
(1 made mine 2%") Later, they will
gel irinumed to final width,

Asyou can see in Figure 13, [ used
aluminum splines to align the clamp
blocks with the sides of the carriage.,
A kerf is cut in each block and then
an aluminum spline is epoxied in

@ CAMP

1 m.! 0"
ALLIMEMLIB,
Ha*LONG)

BLOCK
(24" x 114"

SPLINE

place, After this is done, you can trim
the width of the blocks so the router
plate just fits between the blocks and
the front plate of the carriage, as
shown in Figure 134,

The last step is o clamp the
blocks in place and drill a hole in
each one for a Tanut and threaded
knob (Figure 13h).

Drawer Slides = The carriage is
mounted to the base of the mor ising
machine with a pair of full-extension
drawer slides. This allows the car-
rage to slide smoothly back and
forth. The drawer slides are
mounted so that they are flush with
the front edge of the carriage when
the carriage is pushed all the way
forward and butted against the edge

of the sliding table. You can see what
I'm talking about in Figure 14a.

‘The drawer slides travel so effort-
lessly that it can be a little hard to
control the movemen! of the car
riage. To create a bit of drag on the
carriage, | added a carrage bolt,
fender washer, and lock nut to the
carriage and base of the machine, as
shown in Figure 10a, You can vary
the amount of friction by tightening
or loosening the lock mut.

Lever Arm - The only thing left
to add in order to complete the car-
riage is the lever arm assembly. As
vou can see in the photo on the oppo-
aite page, this arm simply provides a
convenient way to move the carriage
forward and baclkward,

This assembly is made up of two

|
|

parts —a lever arm (N) and a lever
arm dlock (0. Both of these pieces
are cut from blanks that are glued up
from two layers of 4" plywood. After
the arm is cut to shape, the edges are
rounded over on one end 1o create a
comfortable grip for your hand.

The lever arm pivols on a short
length of steel rod that is epoxied
intp a hole in the lever arm block. A
second rod epoxied into the arm
engages the slot on the side of the
carriage and moves it forward or
backward when the arm is pulled.
After the holes are drilled and the
rods are epoxied into place, you can
simply screw the lever arm block to

the base of the machine.
19
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Guard & Dust Haad L/ =0
At this point, the mortising machine E | L J,-’
is just about complete, There's just 2 ( i s
couple of features to add. oi2a Ak faop  NSERT
Guard - There’s something a wi%" BTUD . WESEST d.
litthe unnerving about the thought of A& : —,
an exposed, spinning router bit i = 57 S b.
poking out from the opening in the THREADED '\f Jo T
front of the carviage. So T thought it : g
would be a good idea to add a router | centeren
bit guard, as you see in Figure 15, | SPACERS AR - W-ﬂ
I purchased a router bit guard | FLYWOOD, SPACER
made out of orange polycarbonate rﬂwj TOP YIEW nid

A Dust Hood.
Wihen hooked up
fo 3 shop vacuum,
this optional dust
hood reduces the
shower of wood
chips 1o a trickle:

{Leran). Adding the bit guard is N
simply a matter of installing a pair of T
threaded inserts in the front of the
carriage. The guard is then held in
place with a couple of star knobs and
washers (Figure 15a).

Optional Dust Hood - There's
no denying the fact that this mor-
tising machine creates a ot of chips .
FRONT/BACK

and dust. While 1 was using it, | #3242 Fh 4 TP
found myself having to stop every so WOODACEEN

W OARD)
often to vacuum up the sawdust |
That's when [ decided that a dust
hood would be a great option.

There's not much to the dust channel the sawdust toward a port at . '

The dust hood atlaches to the
front of the carriage. When it's con-

hood. If's essentially just two pieces
of hardbosrd separated by some

one end of the hood. This port is
sized to hold the end of the hose

S

ShopNoles

nected to a shop vacuum ordust col-  spacers cut from strips of plywood.  from your shop vacuum (see Figure

lector, it traps a good deal of the saw-  As you can see in Figure 15, the 15h). The hood is then screwed

thust created by the rowter. spacers are arranged so they  directly to the front of the carriage.
Materials Hardware
T.IPMJ Bed = (36] #8 x 1I'2" Fh Woodscrews #(2) a"-20 Threaded Inserts

Base (1) 20 x 24 - ¥y Flywood * (4] #8x 1" Eh Woodscrews *(1) Router Bit Guand
5 Sides (4) & x 16 - 34 Plywood * (26) #6 x5," Fh Woodscrews #(2) /4"-20 Knobs wilf -long Studs
C Adjustment Blocks (2)  2%ax 8'fz - %/ Plywood *(1) %%"16 Threaded Insert *(2) '/4"-20 Knobs wPl-long Studs
2 Top (1) 9216 - %, Plywood *(1) %"16 Threaded Rod, 24" long  * (4) '/s" Washers
= (1)  SB"LD. x 4" 0.D. Nylon Spacer * (1 pr.) 12" Drawer Slides w/Serows
Sliding Table *(2) “B"Washers . ﬁ] *he"18 x 21" Carriage Bolt
E Tabis (1) DY x 25%, - %5 Plywood *(3) "6 Lock Nuts * () 5he"™18 Lock Nut
¥ i o o (1) 36™16 Star Knob (1) /" Ferder Washer
@ Anitis- i Fomand *(8) #12 Screw Hooks () "xE"
% " % 6” Btoel Rod
G Cleat (1) 3 x 12 - /4 Plywood s (4) "x2%" Extension Springs o () 3"x 9" - 1PL" Router Plate
H Spacer (1) 1% 74z - % Plywood *(7) #8 Washers
(1) Wa"x %" x Ve - 28" Aluminum
Carrlage Channal
I Front (1) 12/ 3 12 - %, Plywood w (1) "= - 36" Aluminum Bar To dur.ml;paj a
J Back (1} 12/ x 4 - %y Plywood s (1) W x 1% - 48" Auminum Bar
K Sides (2) 12 % 12 - 34 Plywood * (&) #ﬂt’ﬁ‘l’hhbedwwl dmefm
L Bottom (1) 1150 x 102 - 3/a Plywood i) - ek RN nweonmi Mortising Maching, go tor
M Clamp Blocks (2) 2V % W = 54 Flywood : (4) #Bx1/s" Fh Woodscrews vrweshopnates.com
1 1 (1 pr.) Brase Stair Gauges

N Lever Arm (1) 142 x 17 - 12 Phywoed e(2)  Hold-D e I
O Lever Arm Block ﬂ’l 2x4- 'F.Ih H}u‘md & {U_ %“H"{""Eﬂ“ Alurm, T-Track
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& Using the Mortising Machine

FEATURE PROJECT

Now that you have your mortising
machine completed, vou're ready to
set itup and try it oul

The first step is to position the
router bit on the thickness of your
workpiece. (To create a centered
mortise, you'Tl want to center the bit
on the workpiece.) Start by cuiting a
spacer block to fit underneath the
router plate to raise the router bit to
the approximate center of your
workpiece, see drawing in margin,

The spacer block is just to get you
in the ballpark. To finetune the
height of the hit, turn the knob at the
end of the tapered bed to raise or
lower the bit until it is perfectly cen-
tered on the thickness of your work-
piece, as you see in Step 1, detail ‘2.

Once you have the height
adjusted, you can adjust the depth of
the bit. This is just a matter of
bringing the carriage all the way for-
ward and adjusting the depth of the
roatter and bit, see Step 1, detail b,

The: lasl adiustment to make is to
set the stops on the front of the
sliding table 1o control the length of
the mortise. To do this, start by
clamping the workpiece to the table
20 the router bit is roughly centered
on the mortise, Then slide the table
to the left untl the bit lines up with
the end of the mortise. Move the left-
hand stop up against the strike plate
and lock it in place. Now just repeat
the process for the right-hand stop.

At this point, vou're ready to start
mortising. The important thing to
remember is that you will be making
the mortise in a series of shallow
passes, see Step 3.

Start with the carriage pulled
back and the table pushed all the
way to the right. Turn the router on
and use the lever arm to bring the
carriage forward until the router bit
enters the wood about V&' Now,
shide the table all the way to the left,
Next, advance the bit about 14" and
glide the table back to the right
Then it's just a matter of repeating
this process until you reach the full
depth of the mortise, 8

Mo, 68

Sat the haight of the router bl by first placing a spacer block under the
mouter plate and then fuming the knok on the end of the tapered bed,
Onee this is done, you can set the dapth of the bit

With the workpiece clamped down lo the sliding table. align the router
bit with the ends of the martise in order fo position the stops along the
front edge of the sliding tabie.

v PLUNGE BIT
L INTO WOREPIECE
' AND SLIDE TABLE
MOVE i FROM SIDE T SI0E
LEVER
: FORWARD
: et /

Rout the mortise in multiple passes, removing about %" of malera/
each time. Use ihe lever arm o plunge the bit into the workplece and

then move the sliding table from side o side

ShopNotes 21
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A Spacer Block. The

rauler plate resle on
a spacer black, 5
using different
widths of blocks, vou
can vary the height
of the router for
different thicknessss
of stock.

A Stop Block. To
Fout mortises in
muitiple work-
pleces, clamz a
simple stop blocx o
the sliding tatie [
position all fhe
pieces the same.



Building your
own shop figs is a
great way to put
some extra cash
in your pocket.
And by using the
right materials
and hardware,
you won't have to
sacrifice perform-
ance or accuracy.

JIGS & ACCESSORIES

Shop Jigs

Matenals &

WE" use jigs all the
time in our shop.
They malke a task faster,
more accurate, and safer.

Some of these jigs are made “quick
and dirty" — theyre used once and
then tossed out. Sowe don't worry too
muich about what they're made out of,
But if a jig 15 going to see frequent
and heavy-duty use, it's best to take
the time to carefully select the mate-
rials and hardware vou use.

There are all kinds of materials
and literally hundreds of pieces of
hardware that could be used. But for
our figs, there's rezally only a handful
we turn to time and time again. Some

are specialized enough that it's best

A Plywood. A mainstay for long-lasting figs, high-guality
oiywood (ke the Baltlc birch shown above) providles fialness
and stabiiity for fences (left) and bases (right)

A Hardboard & MDF. Smoocth and strong, hardboard (ieft)
makas a fing, lovw-profile base or replaceable insarts. MOF
right) is an inaxpensive way o bulld an entire Jig,
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to order them as they're needed. But
most of the materials and hardware
detailed on the next few pages are
things to keep on hand all the time.

SHEET GOODS

One of the first materials | consider
for & jig is hardwood. 1 like it for the
simall parts of a jig — wsoally all |
have to do i= sift through the scrap
bin to find just the right piece.

But hardwood isn't always the
best choice. There are three types of
sheet goods [ like to keep a constant
supply of beciuse one {or two) of
them are used in just about every jig
1 make: plywood, hardboard, amd
medium-density fiberboard (MDF).

Phwood - The advantage of plyv-
woid compared to solid wood is that
it stays flatter and is more stable over
time — an important consideration
for the fence or base of jigs like the
ones shown in photos A and B.

In our shop, we typically build our
jigs with hardwood plywood or,
more often, Baltic birch plywood.
They have more plies and fewer
voids compared fo construction-
grade plywood, And their faces are
harder and much smoother. So the
Jigr 15 sure to last a long time.

Hardboard - Another sheet
good that sees a lot of use In our
shop is a processed wood product —
hardboard. It's made by mixing and
heating wood fibers and synthetic
resins. This mixture is then com-
pressed into large, flat sheets that
are stiff and strong.

Flus, hardboard is inexpensive
and it comes in uniform thicknesses
(*/<" and '/4"). But make sure you
don't settle for just any hardboard,
For most jigs, you'll want to use lem-
pered hardboard. It's smooth on both
sides, Not like some hardboard that
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comes  with one
waffle-like face.
Tempered hardboard is a
great choice for the base of small
jigs. That's because you get strength
and stability without limiting the
depth of your cut, like vou see in
photo C at the bottom of the page.

In the same pholo you'll also see a
part of the jig that gets chewed up
during use — the hacking insert.
Since tempered hardboard is stfl and
imexpensive, you can make a bunch of
replaceable inserts for pennies — and
you'll always have some on hand.

Medium-Density Fiberboard -
Ancther product that's similar to
tempered hardboard is MDF. Like
hardboard, MDF is smooth, stable,
and inexpensive. Plus, it comes in
thicker sizes. You can use it for
fences, bases, or even an entire jig,
like the shooling board you see in
photo 1) at the lower left.

One more thing to mention about
MDF — it's heavy, Which can be an
advantage when vou're huilding a
piece of shop equipment like a lathe
stand (ShopNofes Issue No. 67).
The extra weight provides stability
and makes it virtually vibration-free.

But you probably don't want to
build a large jig out of MDF since it
can be difficull to handle.

PLASTICS

Like wood-bazed sheet goods,
there's another material that can
make a jig safer, eliminate problems
of wood movement, or simply make
it more accurate — plastic.
Polycarbonate/Acrylic - Two
common plastics that I use on jigs
are polycarbonates (like Lexan) and
acrylic (Plexiglas), What these plas-
tics do is provide a “window” o
what's happening with the jig.
Acrylic is more commonly avail
able and it's what [ turn to most
often — except when there's a
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chance it could get hit by a bit
blade, or workpiece, Since acrylic is
britthe, it can easily shatter. So for
the amber-colored guard yvou see in
photo E at right, polycarbonaie is a
better choice. It serves as a constant
reminder to keep my hands away
from the saw blade when making the
cut — yet still be able to see the cut.
In photo F, you can see how a
small piece of Plexiglas can be used
as an accurate indicator simply by
scoring a “hairline” in the surface.
Phenolic - Another plastic
product 1 really like is phenolic, Like
hardboard, phenolic s made in a
two-step process. First, lavers of
paper are coated with a resin. Then
the paper and resin are squeezed ina
heated press to a uniform thickness,
In the end, the phenolic comes out
very hard and smooth. And it doesn't
absorb moisture, so it won't shrinle
or swell. 50 you can use it for run-
ners on the base of figs. Plus, Ws
incredibly strong and stff. That
makes it a perfect choice as a
mounting plate for a router, like you
see in photo G at right.
Unfortunately, phenolic isn't per
fect. For one thing it can be rather
expensive — and difficult to find, T typ-
ically order it through the mail from
one of the many woodworking cata-
logs availzble (refer to the sources
fisted in the margin on page 33).
Laminate = A lot of times you
don’t need an expensive piece of
thick phenolic to get a hard, smooth
surface. When that's the case, you
can turn to plastic laminate,

i !

. A Alurminum. Whether it 5 just a piece of fial stock
for & stop biock (left) or a piece of angle for the
body of 4 shop-made ool ke the scralch siock
{right), aluminum is easy fo use and work with.
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The process for making laminate
is similar to that for phenolic, but
laminate is much thinner. The
advantage of this is you can attach it
to any surface. On the platen for the
edge sander shown in photo H, the
laminate was ghued to a piece of hard
board and then screwed in place. It
provides an easily replaceable, long-
wearing surface,

Another advantage is laminate is
much more common. You can find it
al just about any home center in a
variety of sizes and colors. And
since it's quite inexpensive, it's a
good idea to keep a supply on hand.

UHMW - Whenever [ need an
almost [rictondree surface, 1 like to
use a material called ultra-high
molecular weight (UHMW) plastic.
The thing that makes UHMW so
shick is its selflubricating property.
Parts slide along like they're on ice.
Baut it"s not as fragile as ice — it's a
tough, dense material thet is very
stable so it won't bind (or get sloppy)
with changes in humidity,

This makes it ideal for use as a
runner in the miter slot of a table saw
(s photo T at right). It even comes
in thin, sel-adhesive sirips that work
great as a facing for an auxiliary
fence, a3 in photo .

Like phenolic, vou won't find
UHMW at the local home center or
hardware store. Bul it is available
from a number of mail-order sources.

METAL

Ome last materal I've been twrning to
more often these days when building
a jig is metal. And I'm
not talking about screws
and bolts (there's more
om them later) .
Aluminum - The
metal of choice for jigs
is aluminum — for a
number of repsons.
First, It's strong. So
vour jig will last. And
it's lightweight so it
won'l make a jig that's
too heavy or hard to
handle. Aluminum s
glsn nexpensive — it
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A Polycarbonate & Acrylic. Virtually unbreakable
polycarbonafe (s best for see-through guards (left) while
inexpensive acrylic makes a greal hairline indicator (right)

A Phenolic & Laminate. A phenolic plate i the perfect choics
for mounting a router (left). And laminate makes a long-weanng
and easily replaceable platen for an edge sander {right)

A UHMW, Jigs sfide easfly when they're gulded by a runner
{ieft) made from LHWW. And a workpiece will sitdle just as easiiy
by adding a thin strip of LHMW (right) to an auxiliary fence.

won't cost a lot to use it in your jigs.
Fipally, aluminum is easy to work
with. It cuts easily with a hacksaw,
Cleaning up the edges is just a matter
of a little file work and sanding,

But what's really nice is aluminum
comes in a variety of shapes and
styles. You can buy flat stock, angle,
and U-channel. So finding just the
right piece you need for a jig is easy.

A simple piece of flat stock was
used to make a strong, lightweight
stop on the miter gauge fence shown
in photo K at left. And since it's so
easy to work with, we used it as the
base for a shopmade scratch stock
(see photo L). Finally, to see how we
used aluminum as part of our easy-
to-use mortising machine, refer to
page 12 for details.
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Hardware

Look through any woodworking
catalog and you'll find pages and
pages of hardware — fasteners,
handles, knobs, and hundreds of
other items. The nice thing is
they're an inexpensive way to make
a jig better and easier to use, Here
are a few of my favorites.

One piece of hardware that's easy to
overlook is a simple carriage bolt
When combined with a knob, it's a
aimiple way to hold two parts of a jig
together, as in the jig in photo M.

Since carriage bolis come in a
wide variety of sizes, you can easily
find just the rght one o suit your
needs. (I keep Y/y"dia. and %/ "dia.
bolts in various lengths on hand.)

Carriage bolts work great when
the bolt can stay in one spot. The
advantage of a carriage bolt is that
the square shank below the capped
head keeps the bolt from turning.

But carriape bolls don't work as
well m soft materials. The material
around the squared part of the head
can round over or the head can pull
through the material To get around
this, you can switch to a different type
of hardware — T-nuts and inserts,

T-NUTS & INSERTS

T-nuts are metal fasteners with large
flanged heads. Located on the flange
head are raised points to spear the
wood and keep the T-nut from
turning. (Some T-nuts have small
holes for installing brads.)

Carriage Bolt M.

Q. Insert

Since the flange is large, the T-nut
won't erush the wood, So they work
well in soft materials and plywood.
Buit they also work great when you
need a countersunk.  low-prodile
*nut” for a stop block, as shown in
photo N and the detail above.
Inseri — An aliernative to

NOTE:
— I EMBEDDED IN EHOB

THEEADED SHAFT

Captured

Knob

Studded
Knob

Through
Knob

| a Tout is an insert. If's a
small piece of hardware with
double threads. On the out-
gide are coarse threads to
hald the insert in the wood.
And on the inside are threads
that fit a bolt or screw.

What makes them unicue
is they can be used to exert
downward pressure.  The
sanding block shown in
phote O above i a good
example. A Tt would
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ENOB & WASHER PULL
CAREIAGE BOLY

simply back out as you tightened the
screw, But an insert wants to “thread”
itself further in. So it's more secure.
But inserts do have their limits, [
typically don’t use them in plywood.

The outer threads dom't grip the

plies as well as I'd like. And they can
be difficult to screw into some solid
woods like maple,
Sometimes it's the last thing vou add
v 2 g you've made that makes it even
more useful — knobs, They come in
so many different sizes and shapes,
there's probably one for just about any
need you can come up with. Onece
again, there are a few [ keep on hand
that are used over and over,
Captured Knob - Any time you
lock down part of a jig, it%s easy to rap
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your kouckles against an exposed
balt, A captured knob has an insert
embedded inside that fits over the
end of the bolt and covers it up (see
lower left drawing on opposite page).

This type of hardware works fine
for a stop block where the total
movement is limited. But the draw-
back to a captured head is that the
bolt may bottom out before the knob
i= tightened down completely.

Studded Knobs = To solve this
problem, you can turn to a knob with
a stud (threaded shaft), like you see
at the bottom of the opposite page.
The studs are embedded in the knob
when it's manufactured.

Studded knobs come in a mumber
of different lengths Although you
can cul the stud to whatever length
yvou need, it's a pood idea to keep a
few different lengths on hand.

Through Knobs = But there's a
small problem. Sudded knobs are
typically only 1" to 114" long. So
when the thickness of what you're
clanping varies quite a bit, it's better
to switch to a through knob and a
carriage bolt, asin the lower drawing
on the opposite page.

Like a captured knob, a through
knob has an insert embedded inside
to accept the threads of the carriage
bolt (or other fastener). But a hole in

Aluminum T-Track

the top of the knob means you can
use any length of fastener.

Ratchet Knob — In most cases,
any of the knobs mentioned will
work. This way, you can even use a
large knob to get a good grip and
make full turns, lilke you see in photo
P above. But in tight situations, 1
turn to a ratchet knob, see photo Q.
It's an adiwstable knob with a large
handle that can be tightened (or
loosened) in close corners.

By lifting up on the spring-
loaded handle, you can ratchet the
handle back and forth until it's tight,

v

Terack i= a preat plece of hardware for building
jigs that are accurate and adjustable.

T-rack is available in varving lengths and
fastens in place with a few screws that pass
through the bottom of the T-track. (Note: T-
track varies in thickness, so be sure to design
your jig to accommodate it) For shorter
lengths, vou can easily cut the T-rack with a
carbide-tipped saw blade or a hacksaw,

Regardless of the manufacturer, all T-rack
operates on the same basic principle. A slot in
the track accepts a flange (or toilet) bolt (upper
photo) or the head of a hex bolt (lower photo).

By slipping an accessory (like a stop block)
over the bolt, you can position it anywhere
simply by sliding it along the track, Locking itin
ace is just & matter of ightening the knob.

i

Hex Bolt Style

Note: Ratchet handles come in
studded or captured versions (lo
use with a threaded fastener).

T-TRACK

Knobs and fasteners don't always
have to stay in one spot. An easy way
to make a jig adjustable iz to use
knobs, fasteners, and a piece of hard-
ware called T-track. (See the box
below for more information).

You won't find Tirack at the local
hardware store. Butl there are a
number of woodworking catalogs and
stores that carry it (see page 35), @&

Flange Bolt Style
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e dhime that always comes in handy
around - the shop & an extra helper.
Someone (o carry par s around or just be “al
theready”™ whenever the need arjses,
Enfortunately, aot mamy of my Ifends
want to hang around the shop waiting lor me to
peed them. That's what led to building the roll-
aroumd shop cart shown above. Whether vou're moving
parts around the shop or working with a pumber of
workpicces at one tool, vouwll always have a “helper”
whio's ready, willing, and able to lened a hand.
Worksurfaces - One thing you'll nofice s that the
cart has two separate worksurfaces. The top holds work-
weces that are ready to be worked on (like the lumber
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Roll-Around

being planed in the photo-at right). And the lower
b surface stores completed workpieces. The upper
surfzce also works preat as an assembly or fin-
|| ishing area (see photo at far rght).
| Regardless of the workoot vou give this cart,
whenvou're ready to “roll on” to the next task, you
won't have to worey about spilling a load of work-
pieces. That's beeause the cart rolls on large, heave-dub
casters that won't get hung up on extension cords, floor
cracks, wood chips, or debris.

Storage — This rollaromnd cart also offers plenty of
storage. A pair of drawers at the front of the cart and an
apen shelf at the back means vou won't have to search
for often-used supplies. They T always be close at hand

%
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WIDE TOP 18
. TG STURDY EXPLODED VIEW
OVERALL DIMENSIONS:
- 23% "W x 32'D « B0%"H

BIPE ASSEMBLIES
MADE FEOM %5° MDF
— AND 15 -THICK STOCK USING
FRAME AND PANEL COMBSTRUCTION

WOOD CLEATS \
PREVENT |

TOF FEORA
SAGFIMNG

DRAWEE FROVIPES OFEM CUBEY
STORAGE FOR STORES
HARDWARE ANR
QTHER SHOF
BLFFLIES

OFTEN-USED
ITEMS

Y

FULL-EXTEMSION
DEAWER SLIDES ALLOW

diagram for the

A Muiltiple Worksurfaces, Whether you're working at A Assembly Station. When you're not moving parts
the tabla saw; joinfar or planer (shown above), the lower  ground the shop, the generously sized top makes a
shelf iz the parfect place o store complsted workpigces. parfact assembly or finishing station for smalfer projects,
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Base & Top

I started on the rolkaround shop cart
by building the base. It's basically
Jjust a big box made up of two frame
and panel assemblies joined by a
shelif and bottom panel.

Material - Since 1 expected the
cart to see heavy-duty use around
the shop, I decided to use construc-
tion-grade (“twoby") lumber for the
irame pieces. (1 used Douglas fir)
Construction lumber has a few
things going for il First, it's beefy
and heavy — a perfect choice for a
shop cart. And it's fairly inexpensive.

But construction lumber does
have a couple drawbacks — which
are easy to overcome, For one, you'Tl
have to spend a little time picking
through the stack of lumber. I like to
separate out the lumber with the
minimal defects. Then 1 select
lumber wider than what I need. This
way, | can trim off the rounded edges
to square it up and cut around any

So-once you get it back to your shop,
it's & good idea to sticker it and let it
dry out before you start cutting any
workpieces to size, Note: Stickering

remaining knots or defects. is a just a fancy word for propping

One Iﬁtﬂlﬂ'ﬂ. Construction  T—————— the lumber up
lumber often has a high meis | €. [/ / off the floor and
ture content (the lumber 1 ® separating  the
picked out was sitting outside). ® Lava pieces with a few

TOP
YIEW

sirips of scrap umber so &ir can cir-
culate around it. After the stock has
had a chance o dry out for a few
weeks, you're ready o start cutting.

Side Assemblies - Once the
stock is ready, you can reference
Figure 1 for the dimensions needed
to build the side assemblies for the
base. Each side assembly starts out

\ . |

1
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as a frame made up of a pair of sfifes
A} and three rails (B, C). Note: The
upper rafl is narrower to provide a
larger opening to the lower shelf and
make il easier to attach the top later
with shorter screws.

With the frame pieces sized, you
can twm your atteation to the
tongue and groove joints that hold
the frame together. You can see in
Figure 1a that the centered grooves
are sized to fit the 4" MDF side
panel (D). Then you can cut the
tongues on the ends of the rails o
match the grooves,

Assembly - With the joinecy
complete, you're just about ready to
glue up each side assembly. But
before you do that, it's a good ideato
drill a set of three holes in each
upper rail for mounting the top later
(Figures 1 and 1h).

To glue up each frame, | started
with one stile and fit the bottom rail
in place. After adding the side panel
and center rail, slip the upper rail in
place so it's flush with the end of the
stile, Al that's Jeit is to add the other
stile and then clamp up the assembly
g0 it's flat and square.

Filler Strips - To fll in the open
grooves on the inside face of the
stiles, [ added some filler sivips (E),
like you see in Figure 1. 1 like to size
them so they're a bit proud. This
wiay, | can sand them perfectly flush
once they're glued in place.

Shelf & Bottom Panel — At this
point, you can set the frame and panel

SHOP PROJELT

e
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GCLEAT
STILE
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SECOND:
ATTACH DTS
CLEAY 80 B
FLUSH WITH STILE

assemblies aside and W table saw makes quick work

turn your attention to the shelf

and botiom panel. These two pieces
join the side assemblies together to
form the base of the cart.

The shelfand bottont panel (F) are
made froin 3" MDF and are
wrapperd with /3"thick edging (G),
as in Figure 2. Here again, [ find it
easiest to glue edging in place so that
it's a bit proud and then sand it flush.

As you can see in Figure 2, the
bottom panel fits into a rabbel cut
along the lower inside edge of cach
side assembly (Figure 2b) and the
shelf fits into a “rabbet” cut along
the top inside edge of the center rail
(Figure 2a). A dado blade in the

| @8 14" PR
| WOODSCREW

SHEET METAL
CAGTER BOREW

of cutting both rabbets, as illus-
trated in Figure 3,

Before you can assemble the cart,
there's one last thing to do. And
that's 1o cut dadoes in the side assem-
blies, sheld, and bottomn paned (Figure
4), These dadoes trap in place a /3"
MDF divider (H) that separates the
drawer compartment from  the
storage area at the back of the cart
(Figure 2). Note: You don't need to
cut the dadoes in the apper rails.

Assemble Base - Once the
dadoes are cul, you can assemble
the base of the cart by gluing the
shelf and bottom into the side assem-
blies, trapping the divider in place a=
vou do this (Figure 2).

Top = Like the shelf and bottom
panel, the top (1) is just a piece of /4"
MDF wrapped with edging (G, Since
1 was a bit worried about the MDF
top sagging over time, | “beefed” it
up by screwing a set of 1/4"square
cleats {7 1o the bottom side, as seen
in Figures 5 and 5a. After positioning
the top on the base of the cart, |
screwed it in place (Figure 5).

Casters - Finally, to make the
cart mobile, [ added casters to the
bottom. To provide solid support,
they're attached to caster plates (R)
that are glued and screwed to the
bottom of the cart (Figures 6 and 6a),
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With the base of the cart complete,
you're ready to add the two drawers,
as shown in Figure 7,

Size Drawers — Although [ could
have made the two drawers the
same size, | decided to make one
shallow drawer and one deep
drawer. This way, 1 could store a
wider variety of tools and supplies.

E FIGLRE

20" FULL-EXTENSION
DEAWER SLIDE w/SCREWS

(D) SMALL
PRONT/BACK
S (6Tl - TR

Besides keeping the height in
mind as vou size the parts, vou'll also
need to consider how you're going o
mount the drawers inside the base,
As you can see in Figure 7, [ used
full-extension, metal drawer slides,

If you're wondering why [ pur
chased metal slides for a utility shop
cart, there are a couple good reasons,

ﬁrst.frmalﬂlidﬁsmmW—m.

important feature for a drawer loaded
with heavy shop tools and supplies.
And second, the fullextension feature
ensures youll be able to reach the
entire contents of the drawer easily.
For the slides T used, T had to allow
for 14" of clearance on each side of the
drawer (Figure 7). After allowing for
this cearance and the

torgue and dado joinery
usedd o hold the drawers
together, T cut the 1/ thick
drawer fronts, backs (L. N)
and sides (M, () shown in
Figure 8 to size,

The nice thing about the
tongue and dado joinery for
the drawers is thal you can
cut it entirely on the table
saw, A 1/ "-wide dado cut on
the ends of each side
accepts a tongue cut on the
ends of the fronts and
backs, as in Figure 8h,

Before assembling the
drawers there are a couple
things to do. First, you'll
need fo cut a groove near

ShopNotes
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the bottom edge to held the 14" ply-
wood bottom (FJ), as in Figure 8a.
And second, T've found when making
drawers it's easiest to drill holes for
mounting the false fronts befbre
assembly (Figures 8 and 8b),
Spacers — After glulng up each
drawer, there's one last thing to do
before installing them. And that's to
add a couple spacers to the inside of
the cart. The gpacer (Q) fills out the
side assembly to provide a smooth,
even surface for installing the
drawer slides, as in Figures 9 and 9a.
Install Drawers - After ghing
the spacers in place, you're ready to
mstall the drawers. To install the full-
extension, metal slides, you'll need
to separate each one into two parts.
Then you can screw one half to the

SHOP PROJECT

cart and the other half to the drawer
so the slides are flush with the
bottom edge of each drawer (Figure
7h). Note: The hall of the slide
installed in the cart is set back /5" to
allow for the lip of the false fronts
that are added next (Figure Ta).

False Fronts — With the drawers
in place, all that's left to complete
them is to add some rabbeted false
fronts (R, 5). The rabbets make it
easy to install the false fronts so
they're perfectly aligned.

When sizing the false fronts, allow
for a 1/4" overlap on the top, bottom,
and sides, and an /" gap between
the drawers, Then vou can rabbet the
top and sides of the amall @lse front,
and the botfom and sides of the large
false front. (There are no rabbets
where the false fronts meel.)

Cubby — All that's left at this point
i% to install a “false front” to form the
cubby at the back of the cart, as vou
can see in the photo above,

Like the large false front, the

Hardware To ease the edges of the cubby front (T2 is rabbeted to form a
false fronts, | rounded over lip and rounded over on the bottom
. E% :gx:;Fthh EMMM mm the outside face of the same and ends (Figures 10a and 10b).
w ¥» “' Fa 1] u . P
* (15)  #Bx 2" Fh Sheet Metal Screws i mmtm mhbef.ﬁj' = Th:inl'uffﬁ sy Ehfe'.jm place,
o (16)  #1d x/s" Ph Sheet Metal Screws you can see in Figure 7. sh - After wiping on a couple
»(2pr) 20" Full-Extension Drawer MNow, you can screw the coals of an oil finish, your new
Slides w/Screws false fronts to the drawers, “helper” will be ready 1o lend a hand
. {(gﬂ ; ﬂ:mgmﬁawa Then center a pull on each  in the shop. The nice thing is, he
. 3 astars i &
. (2) sy b ﬁ]},ai front and screw it in won't need a brgnk. Ed you won't
place, as you see in Figure 7. hear any complaints,
Materials
Cart
A Stiles (4) Piox 3V; - 23
B Center/Bottotm Rails [4) Plox 3 - 22
¢ Upper Rails (2) Piax Ty - 22
D Side Fanels (2) Ps x 22 - iy MDF
E Flller Strips (4) Yox -8
F ShelffBottom Fanel (2) 19 x 26Ys - %y MDF
G Edging 2y x 3y - 25 Ln. Ft.
H Divider (1} 12%/4 % 19%44 - 34 MDF
I Top (1) 22w 30z - %3 MDF
J Cleata (3) e x iz - 12
K Castsr Flatss (2) Faw Bl -22 ]
Drawere
L Small Drawer Front/Back (2) “ox S/z 17
M Small Drawer Sides (2) Vox 3e-20
N Large Drawer Front/Back (2) 'ex P - 17
O Large Drawer Sides [2) Yo x i - 20
F Drawer Bottoms [2) 172 x 19%a - Yy Ply.
& Spacers (2) Ba s e - 1705
E Small Drawer False Fromt (1) 2/ x #%he- 18
§ Largs Drawer Falsa Front (1) S0 x 8%a- 18
T Cubby Front (1) Bfex Bs - 1894 ‘
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A Storage Cubby
Adding 8 “false
fromt” to the opening
at the back of the
cart cregles a handy
Storage area for
offen-used fems

CUBBY FRONT
(%" x BW" - 16°47)



QUESTIDNS

Shop Talk

& ANSWERS

Adjustabde refer-
ence poidnts mark
location of neadla
1o verify changes

Fine tune your machinery and Needte ndicates’
your woodworking by adding a dial  {=ie= 0t
indicator to your set of tools. WINOL" nge
w3 - - m‘"m
ord gets out quickly when a At first they took turns . e
anw tool shows up around  pushing the springloaded mm“ = -z-.-mé'“u?

here. So it wasn't surprising when
several people just happened to
show up in the shop as [ was
checking out a new dial indicator.

L £ da
A Miter Slot. Identical readings at both the
fromt and rear of the saw blade ensure the
miter sfaf and biade are perfectly aligned.

R T 7 Rallll o
A RipFence Aligning the ro fence
is just a matter of checking for any variation
between the front and rear of the fence,
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shaft in and oul, watching

the needle spin around like o point an e m-hadm
a clock in overdrive. Then xﬂmm suit wmm‘"”‘"
the questions started  pugmed (e chan {,f?
flying. How accurate s it? mwm— total travel)

What's it cost? And the
most important guestion,
what can [ use it for?

For a quick and dirty
demonstration, [ set the dial
indicator on top of the table
saw and then adjusted the
position of the indicator o
the contact point of the

shaft was resting against the table.

After loosening the knob

the bezel in place (see photo above)
and “zeroing out” the dial — I slid a
sheet of paper under the tip. The
needle jumped like an earthquake
had just hit. Even though the paper
was only four thousandths of an inch
(0.0047) thick, it was easy to

A Miter Gauge. A drafting

and dial indicator make quick work of
squaring the head of a miter gauge.

ShopNotes

Dial
Indicator

amount because the dial accurately
reads changes as small as 0.001",

Accessories - To accomplish
this, I did need more than just the
dial indicator. Taking full advaniage
of its capabilities requires a couple
“must-have” accessories. The first is
a magnetic base like the one you see
at the top of the opposite page,

Regardless of what you want to
meagure, you can twist and turn the
arms of the magnetic base to posi-
tion the dial indicator right where
you need it. And if you need to lock
the base in place, all you have to do is
flip the swilch on the base and the
magnet grabs a steel or cast iron sur-
face like it's been nailed in place.

The lower margin on the opposite
page shows a second accessory to
consider buying — a sel of contact
points. The contact point can easily
be changed to ensure you'll have the
right tip for the task at hand.

But dont worry that a dial indi-
cator and a couple accessories will
cost a lot, The dial indicator was less
than 520, and the two accessories
were just under $30. (For sources,
refer to page 35.)

holding

see this

v
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OUESTIONS & ANSWERS

Rotating oint and

- Note: I actually prefer that the back JNnglmboios . LR
. aof the fence is a couple thousandths to any position II:IP:I::r h“ ol

Okay, soa dial indicator makesiteasy further gway from the saw blade pOs e o
to see really small measurements.  than the front. This practically elimi-  vertical o indicat
What good is this for woodworking?  nates any chance of burned edges. ~ 3lows -
Lizted below are five ways [ make 3. Square the Miter Gauge —  raised and
use of a dial indicator in my shop.  Finally, to complete this quick table L“:ﬂ‘f“g[{z ;

1. Saw Blade Alignment - One  saw tune-up, the dial indicator canbe  usa in o deill
of the first things | checked was the  used to square up the miter gauge. chuck)
alignment of the miter slot to the saw Figure 3 shows yvou how to use a .
blade. To avoid burned edges and  drafting triangle to do this. You can ml::;?':L“ lefLand right
rough crosscuts, it's important that  even use this procedure for setting  be tumed on "Id'llc';'ll:dﬂttnl = |
the miter slot and saw blade be per-  the head of the miter gauge at any o ﬁ'ﬂm‘;f'T F o
fectly parallel to each other, angle — provided you have a tri siviteh

You can do this by clamping the
magnetic base to your miter gauge
(the magnet won't work on most

angle that matches.
4. Drill Press Table
Alignment = Next, [ took the dial

miter gauges) and then placing the tip  Indicator over to the drill press. II's
of the dial ndicator against the body  a great way to make sure the table is
of the raised saw blade (Figure 1), perpendicular to the chuck.

After zeroing out the indicator,
slide the miter gauge to the back of

You can see in Figure 4 that the
vertical rod from the magnetic base

Muagmetic bass
the saw blade and check to see if the  is installed in the chuck of the diill machined on
reading stays the same. It's a good press. Now rotate the chuck by e

idea to repeat this check after turning
the saw hlade to a different position.

2. Rip Fence Alignment - You
can also get rough cuts when the rip
fence isn't aligned with the saw
blade. In Figure 2 you can see how
to use the same setup to check the
alignment of the rip fence.

What vou're looking for here is

turning the belt at the top of the drill
press (rotating the chuck itself can
induce errors in the readings).

The table is perpendicular to the
chuck when the reading on the dial
indicator is the same regardless of
where it's positioned on the table.

5. Jointer Enives = One last
thing a dial indicator comes in handy

Magnetic Base

base turned off, and the base and con-
tact point resting on the outfeed table.
Thenadjust the indicator to read zero.

With the knife at top dead center,
reposition the base and indicator so
the contact point is resting on the
edge of the knife. The lmife is set cor-

FRICSALETTING

that the measuremenis at the front  for is setting jointer knives (Figure 5).  rectly when the indicator reads “zero”
and back of the fp fence match. Simply start with the magnet in the manrm:'mabnglhtndgr.d;
FIRST: mouNT 5 B s STERD \ ':
DIAL miﬂﬁtﬂﬂ Efﬂmcﬁmfv o ~
ok TOL::HEE QUTFEED TABLE
FEMCE SECOND:
(BICATOR
- & o'uq't: KMNIFE
- AMD VEEIFY
by, S iohas
] | i N 15 BAME l mmmﬂm-
A set of contact
ks points with differant
< shapes and lengths
ansures you'll have
kT tfbeis just the right tip for
HAND AND CHECK TABLE your dial indfcaior
VARIDUS SPOTS
O TABLE

.Drﬂ'.r Press Table. To square a drill prass fable to the  Sefting Joimter Knivies. A jointer knife iz set perfactly
chuck, fighten the vertical rod from ihe magnetic base  when the height matches the reading of a diaf indicator
in the chuck and then rotate the indicator by hand. that’s been "zeroed oul” on the outfeed lable.
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1t’s hard to
believe that you
can improve on
a great tool like
the 690 router.
But Porter-Cable
has managed to
do just that.

Porter-
Cable

690 Router

In today's world, it's not un-
common for tool manufacturers
to redesign their power tools every
couple of years, So when you come
acroas atool that has remained virto-
ally unchanged for over a quarter of
acentury, vou know that it's got to be
good. And that's exactly the case
with Porter-Cable’s 680 router,

The 6% has been around since
1973, In "tool years” this is an eter-
nity. And vet, it's still one of the best
selling routers on the market. That's
because the 690 has proven isell ©
be a reliable, no-nonsense toal, Tt's
kind of like the Model T of routers.

The 690 also happens to be one of
my alHime favorite tools — for a
number of reasons. The motor can
be guuickly removed from the base to
facilitate bit changes. The collet can
accommodate both " and 4"
shank bils and has an auto-release
feature so the bits won't get stuck

M

And to top it all off, the 690 has a
great balance and feel.

New Design - I've always been a
believer in the expression “If it isn't
broken, don't fix it." So | was a little
concerned when I first heard that
Porter-Cable was coming out with a
“new” version of the 690
roiter. But when 1 finally

saw the new router, |
realized that T was wor-
ried  about nothing.

Fortunately, the folks at

Porter-Cable  realized
they had a good design
st made a few subtle changes.
- sse changes actually help to
make a preal tool even better.

Improvements - As much as |
liked the old 690 rouler, I have to
admit that there were a few litile
annoyances with the original design.
For one thing, the wing mut that
locks down the height of the motor
can be difficult and downright
painful to turn. Porter-Cable took
care of thiz by replacing the wing nut
with a lever release that makes
clamping and unclamping the base
to the motor almost effortless (see
photo A at left).

Another problem [ had with the
old design was a litthe more serious.
If you were using the 690 in a router
table, there was nothing (o prevent
the motor from falling out of the base
il you lowered the bit too far. And i
you forgot to tighten the wing nut to
lock the height of the bit, the vibra-
tions from the router could actually
cause the motor to fall out of the base
while you were using it.

Porter-Cable solved this by
milling a couple of notches in the
base of the router. So now if you
lower the motor housing too much,
the notches will engage a couple of
pins in the side of the motor, pre-
venting it from turning any further
and dropping out of the housing. To
override this feature, all you have to

ShopNotes
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Tool Chest

do is push up on the motor while
backing it out of the base.

Another change to the router that
[ noticed right away was the switch.
The old 690 had a toggle switch. This
new model has a rocker-type switch
with a rubber boot to seal out dust
(see photo B at left).

Motor - As nice as all these little
changes are, the major difference
between the new model and the old
one 1s the motor. The motor on the
new version has been beefed up
from 10 to 11 amps, which translates
to a 1% horsepower raling.

Now this may not sound like a
huge jump in power, but it was nec-
essary in order to give the new
model a feature that wasn'l previ-
ously available — variahle speed.
With the varablespeed maodel
(FOOLRVS) wou can control the
gpised of the router with the turn of a
dial (see photo C at left). This is a
nice feature to have, especially if vou
use a lot of large-diameter bits.

Along with the variablespeed
option, the new motor has a soft-start
feature. When you turn the router
on, it gradually revs up to full speed
— a0 the router doesn't feel like it
wants 1o jump out of your hands.

If you don't have a need for a
variahle-speed router, vou're stll in
luck. Porter-Cable also offers the
new router in a traditional, single-
speed version, just like the old one.

Price — With all the improve-
ments on the new version, [ was
expecting a big jump in the price.
Fortunately, this lsn't the case, The
single-speed router (model GO0LR)
sells for around 5140 (about the
zame price as the old 690). And you
can get the varablespeed model
(GROLEVS) for about 315 more.

When my old 690 finally gives up
the ghost, I have no hesitation
about buying one of these two new
versions. But who knows — that
could be years down the road, &
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sSources

Dial Indicator

Shop Cart

W Dial indicators are an

into your woodshop. For
less than 520 wvou can
measure to within a thou-
sandth of an inch (0.001"),
And to make your dial
indicator work even better,
you can add a magnetic
base and a set of replace-
able contact points. The
margin at right details
sources for both dial indi-
cators and accessories.

Horizontal Mortising Machine

B There's not much hard-
ware that goes into the
shop cart, And vou should
be able to find most of it at
a hardware store or home
center. Or you can order
similar hardware from the
sources listed at dight.
Casters - We used a
pair of non-locking, swivel
casters on the cart and a
pair of locking swivel
casters, as shown in the
photo. What's unigque
about them is that the

locking mechanism pre-
vents them from both
rolling and swivelling.
Slides - To support a
fully loaded drawer and
reach items in the back,

we  used fullextension
drawer slides (20" long).

W The horizontal mor
‘ising machine requires
quite a bit of hardware,
some of which you may
not find at your local hard-
ware store or home center.

To save you the hassle
of tracking everything
down, ShopNotes Project
Supplies has put together
a kit that contains all the
hardware youll need for
building the project. All

you need to supply are the
router, plywood, and the
router table insert.

To order the kit, see the
box below,

Horizontal Mortising

If you choose not to get
the kit, we've listed several
sources for some of the
hard-to-find hardware in
the margin at dght.

SHOPNOTES PROJECT SUPPLIES

To order back issues or a hardware kit from
ShapNotes Profect Supplies, please use our toll-free
order line, see below. It's open Monday through
Friday, from & AM to 5 PM Central Time. Before
calling, please have your ViSA, MasterCard,
Discover, or American Express card ready.

If you would prefer to mail in an order, please
call the toll-free phone number below for more
information concerning shipping charges as
well as any applicable sales tax.

1-800-347-5105

No. 68

Router Table Insert -
The router table insert we
used was a 94" x 113" -
' hick phenolic plate
from Woodhaven (#147).

Aluminum - The alu-
minum bar stock is avail
able ai most home centers.
But, the channel may be
harder to find. We ordered
ours from an  Ace
Hardware store. You can
use a different thickness of

channel @0 long as it fits
over %" plywood.
Springs - To find the
right springs, we looked at
both the diameter of the
wire (063") as well as the
length of the spring (2°4").
What vou're looking for is
a spring that's tight
enough to hold the parts

together but loose enough
to be installed and
adjusted casily. &

I LFl '.".'-'B.".E-' }P.&JE

R
SOURCES

Similar project
supplies may b
arilered from
the following
coTpaies.

Rockder
BOO-2T9-4441
rockler.oom
Caaters, Dvaaver Slide:
Knolw, Ropter Bif {tuar,
Router Thbde Feserd, T2k
[THMW

Reid Tool
BOO-253-0421
reudiool o
Almsivar, Casters, Connaet
Purintx, Dial oo
Derrseer Stides, Knoba,
Speritgs
Low Valley
BOD-RT1-A158
keevalbey.com
Coatiers, Deal Tudoaks
Tdmapwr Slidew, Pl ol
T ek, UTHMEW
RO-835-50084
Tharl Diddivator, Dievaer
lirdes, Kniobs, Fotd: Deares
T Tk

MecMaster-Carr
630-833-030
TR TASTET, O
e, Condmed Points, Do
Tidiootor, Dinreeer St
Phesoalie, Springe

Wooderalt
BO0-225-1153
wooderafl.oom

Ihveraver Sliclas, Knoda
Feneder Thbde Tnsert, T Trae,
UHMW

Woadhmven
BOO-344-6657
woodhayen,oom
Knosha, Phewvolie, Booader Hi
(el Foomter Thlds [rmert

* “Online Extras” - Plans, Patterns, & More Online Costomer Service
= Over 100 Woodworking Tips Online Click an Subseriber Servicns of
L e

* Project Plans You Can Download

* Catalog of Projoct i, Tools, igs, & Pans. | | ey el s e

* Forums for Woodworking, Tools, & Classifieds « Ronew your sbsciption
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* Order ShopNotes & Woodsmith Back Issues | = Find oot il your poymen hes been recived
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Cutting Diagram

Horizontal
Mortising Machine

Materials
Tapered Bed Carrlage
A Base (1) 20 x 24 - %, Phywood I Front (1) 12%s x 12 - %y Plywood
B Gides (4) 5 x 16 - ¥y Plywood J Back (1) 12y x 4 - 3y Plywood
£ Adjustment Blocks (2) 2% x 8Y; - Uy Plywood K Sides (2) 12 x 12 - ¥, Phywood
e Top(1) Phax 16 = Yy Plywood L Bottom (1) 1% x 1094z - s Plywood
M Clamp Blocks (2) 2 x 11y - Yy Plywood
Sliding Table N Lever Arm (1) 12217 - 1z Plywood
E Table (1) & x 25 - 34 Plywood 0 Lever Arm Block (1) Ex 4 - 1'fz Flywood
F Handles (2) T By - 3 Phywood
G Cleat (1) 3x12 - % Phywood
H Spacer (1) 1 Pz = 34 Flywood
. RO T : _\ﬁ
/"::'5_\ —nr - = —
é ® _
- ®
K
© ® -
SR
@
L]
® ® L)
© ©
o
®
® S
®
4B" x 48" - 3" PLYWOOD
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Cutting Diagram

Roll-Around
Shop Cart

Materials
Cart Drawers
A Gtiles (4) Ty 5 By - 25 L Smail Drawer Front/Back (2) Yax 5 - 17Uz
B Canter/Bottom Rails (4) Pron By -22 M Small Drawer Sides (2] Yor Fie- 20
€ Upper Rails (2) Wex 1y -22 N Largs Drawer Fromt/Back (2) 'fax 7y - 17
D Gids Fanels (2) P x 22 - 35 MDF £ Large Drawer Sides (2) Yax Tz - 20
E Filler Strips (4) Yo Yo - B F Drawer Bottoms (2) 17 x 1680z - 'a Ply.
F ShelffBottom Fanel (2) 19 x 26z - %a MDF @Q Spacers (2) %o x Py - 178
G Edging s %%a- 25 Ln. Fe. R Small Drawer False Front (1) 3/ x #%h - 19%:
H Divider (1) !&’hxlﬂ’h-—"‘huﬂF 8 wmm“mﬂj 3y x B - 15
1 Tep(1) 22 x 30 = %y MDF T Cubby Front (1) By B - 18%%
J Cleats (3) Tienia-19
K Caster Plates (2) 3a x By - 22 _J
o I
® ® ® \ -
o N N \ § ®
® ®
\ >
40" x 97" - %" MDF 24" % 48" - " PLYWOOD
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%" x 3" - 96"

5" x 3" - 8g"
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14" x She" - ‘h-
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