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Rﬁnwﬂemfﬂhﬂrﬂiuhﬂr
] fimes before, butl it never
sunk in — until I moved to an area with
hat, humid summers.

After unpacking boxes of tools, 1 set
up shop in a single car garage. It smelled
abit musty and damp. But at least every.
thing fit (except for the car). More
important, my tools were safe and
secure. Or so | thought.

A few days later, 1 noticed that my
chisels were peppered with ny spots of
rust Then | discovered that my bench
planes had rusted too: There was even a
rusty film beginning to form on the cast
iron top of my table saw,

Needless o say, | was discouraged.
But there was no sense feeling sorry for
myself. After all, there are rust removal
products for just that sort of thing.

Pink Milk Shake - The one | used
was a pink, chemical remover with the
consistency of a milk shake. Tt looked
like semething you'd take for 2 queasy
stomach, but it was anything bt medic-
inal. The label was loaded with cautions,
(Mot exactly an environmentally friendly
product.) So after applying the pink slime
and wiping it off with wet rags, | was left
with a gooey, toxic mess to get rid of

To make matters worse, the rust
remover had turned my tools an ugly,
battleshipgray color, So to restore their
shiny appearance, | resorted to using
some olddashioned elbow grease and
sanded the metal surfaces,

It was a worltout, but I was pleased
with the results — temporarily. The
shiny surfaces were nothing but an open
invitation to rust And with
the high level of humidity in
the shop, a rusty haze
reappeared overnight.

Lesson Learned -To
make a long story
short, | had fo po [

ShopNotes

through the entire process all over again,
Only this time, I'd learned my lesson,
After removing the rust, | tried several
things fo seal out moishure — paste wax,
spray-on coatings, and even a dessicant
m what looked lilke a sardine can.

Fortunately, they worked well, and |
eventually came to accept the fact that it
was just going to take more mainte-
nance to keep my tools free of ruse

But ever since then, I've been on the
lookout for an casier way to get a handle
on the problem of rusl | finally found it.

Rust Blocker - It's a product called
Rust Blocker that’s mepufactured by a
company with an wnusual name —
Bullfrop (more about that Iater),

The idea is to put the Rust Blocker in
an enclosed area like the drawer of a tool
cabinet. Inside, it emits tiny particles
that “migrate” toward metal surfaces
and bond with the metal, This creates a
shield that seals out moisture and air.

1 lmow, it sounds far-fetched, | was a
hit skeptical myself. So [ stuck a strip of
the Rwst Blockerinside a drawer in my tool
chest. It's been there about a year now,
and [ haven't seen a speck of rust. Better
yet. there's no maintenance wnil B strip
“wears oul” (It lasts abouta vear, 50 'l be
replacing it soon.) Mote: We've included
an article on Rust Blocker on page 30,

Bullfrog — Oh, T almost forgot. | was
curious about why the company is called
Bullfrog. So 1 called Paul Ginther, the
owner of the company. He told me that
the inspiration for the name came from
his daughter who had done a science
project on bullfrogs.
Ag it turns out, bullfrogs are
agood indicator of the health
of an ecosystem. And

since Bwllfrog products
| are nontoxic and safe
for the environment,

the name fit perfectly.
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A Tor set up the
wiwkbench, slip the
legs into pockets
undarmealh the lop
and “lock™ tham in
place with a dowe!,

TIPS & TECHNIQUES

Readers’ Tips

Fortable

Workbench _____

WAfter seaing the knocl-down work:
bench in issue No. 52 of SkopNotes, |
thought you might be interested in &
similar version of a portable worlk-
bench that 1 built several years ago.

To simplify the construction of the
bench, the top and frame are made
of 34" plywood, and [ used 2xds for
the legs. The splayed legs make the
workbench look a bit like an oversize
sawhorse. But there's a big difference.

Instead of being permanently
attached, the legs fit inn deep
pockets under the bench. (See photn
in margin.) Afler slipping each leg
into its pocket, you simply insert a
dowel lo Tlock” it in place,

Once & job is completed, the legs
can be knocked down for storage.
Just pull out the dowels, remove the
legs, and get them in the notched
supports under the bench. (See insel
photo.) Thizs makes it easy to carry
the bench out to the driveway or
backyard or to a friend's house to
help on a project,

Construction - As
vou can see In the
drawing, this bench is
quite simple. To create a
stable worksurface, the legs are
splayed out to the side. This requires

beveling both ends of each leg at
a 15" angle.

MOTE: LEGS ARE
MADE FEOM 2x8 LUMBER:
ALL OTHER, PIECES ARE
" FLYWOODR

To prevent the bench from
racking, the legs are connected by
two long aprows that are beveled on
the top and battom edges, as shown
in the End View. And four short rails
{mitered at each end) add rigidity.
Motice that the two inside rails are
notched tn hold the legs. Finally, a
small spacer block is sized so the legs
will fit saug (not tight) in the pockets,

Before assembling the bench, it's
a good idea to “dry clamp” the two
leg assemblies together. This makes
it easy to drill the holes for the
dowels that hold the legs in place.

Mow it's just a matter of pluing and
screwing  the bench
topether and adding
the for. After screwing
it in place, T secured
each dowel with a short
chain. Then | mounted

couple of handles.
Randy Hoy
Adel, lIowa

No. 53
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Sharpening Guide

.llmesmdpa]m-wskmrpmmy
chisels, By “sanding™ the bevel of
the blade flat and smooth, it pro-
duces a sharp edge in minutes.

The key to getting a perfectly flat
bevel is 1o hold the chisel at a consis-
tent angle &3 you sharpen. To do this,
| clamp the chisel to 2 simple sharp-
ening guide, (See photo at right.)

As vou can see n the drawing, the
guide starts off as a pair of wedge
shaped support Mocks that hold the
log at a 25" angle. To square up the
chizel (and keep it from shifting), it
gits againat a wood cleat that's glued
Into a dado in the top.

W Switching the flexible hose on a
portable dust collector from one ool
lo another is a nuisance. I'm always
fiddbing with a screwdriver, loos
ening and tightening the hose clamp

Quick-Change Clamp

T set up the guide, place the chisel

it back and forth across the sand-

Quick Tips

vacLiLm organized, Jim Vrooman of
Meridian, 1D fits them over film
canisters hald in place will epoxy.

No. 53

against the cleat and slide it down paper. Note: [ start with 180-grit sand-
until the bevel is resting on a flatsur-  paper and worle up through 400 grit.
face (not on the sandpaper). Then Ellwym Smith
clamp the chisel in place and "scrub” Fepria, Avizona
—
i HANDLE DETAIL
- - CLIP : s S
B i o—f |
that holds it in place, B e
To speed things L
up, | made my own | e O T aae AGen ok
hose clamp from a & ok (e PR P
clothes hanger and a —
scrap of wood. (See \
photo at left) This HANDLE
clamp fits around the e TiNCK ST0CK)
hose and then snaps = vl
tight like the wire clip
on an old-fashioned canning jar. miakes it easy 1o open and close the
The two wire parts of the clamp  clamp. Note: This clamp is sized fora
are pretty simple, Just bend the wire  4"<lia. hose. To adjust the fit, simply
into a double loop for the body of the  change the length of the clip.
clamp and make a cip to fit around it, Attilio Lucchese
Both parts fit into a wood hasdle that Cowrtise, Ontario
Send in Your Shop Tips
If you hive a unique shop tp, we'd like
to congider featuring it in one or more of
our print or electronic publications.
We'll pay up to 5200 for a tip we pub-
Bishy. Just write down the tip and mail it

. |
A When instaling hinges on a
door, Bob Dunn of Norwalk, 1A

places it on a carpet sample o
protect the finish from scralches

ShopNates

o ShopNotes, Ahin.; Readers' Tips, 2204
Grand Ave,, Des Moines, [A 50312, Or
FAX it to 515-282-6741, or send us an
e-mail at shopootes@shopnotes.com.
Please include your name, address =
and daytime phone number in case we
have any questions.
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belt sander is a great tool for

(ret even more removing a lot of material

HSE fn}m your quickly, But usually, it's Emited to
belt sander by sanding only the face of a board.

converting if into s not o sy 1 hevent tied

using it to sand the edge of a
i hﬂﬂff}' edge- workpicce. Unfortunately, M
sanding tool.  (he pesubts were often

HOTE: puat BAG
REMOVED FOR
CLARITY

@ —
ERETAIMIMNG
PLATE
(7 « CUBTOM
LEMGTH -
% FLYWOGTY)

END BLOCK

less than satisfactory, Even
with the workpiece clamped {"‘-\_

securely in place, it was dif- ™™
cult to hold the belt sander steady
enough to prevent it rom tppng.
So [ usually ended up gouging the
edge of the workpiece or rounding
over the corners.

MNOTE:
CUT RETAIMING
FLATE T0' FIT
AROUND SANDER

FROM TWO-BY" MATERIAL S0, (CUSTOM WIDTH R )~

e

6 N 1

o
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The solution is simple — hold the
belt sander in place and move the
workpiece instead. That's the idea of
the edge sanding jig shown above.

The belt sander is secured to a
mounting platform wath two quick-
release hold-downs, A table in front
of the belt sander creates a flat
stable worlsurface, As vou can see
in the inset photo above, the height
af the table can be adjusted to use
the full width of the sanding belt

MOUNTING PLATFORM

1 began by making the mounting
platform. In addition (o providing a
way to clamp the jig to a bench, it's
made up of a number of custom-fit
blocks that zupport the belt sander,
Base - The foundation of the plat-
form is a 34" plywood base (A).
P, As you can see in Figure 1, 1
; SErVes as a mounting surface
for the wood blocks that are part
of the support system for the sander,
Three of the Llocks (two supbort
blocks and a leveling Mock) form a
“tripod” that holds the sander flat,
Contact Points — But frat, vou'll
need to establish three contact points

No. 33




JI1GES & ACGEES

on the sander that will rest on the
blocks (or in the cuse of the leveling
block, on an adjustment screw). The
idea is o select one point near the
Siont and regr end of the sander and
one near the fop. (These are the
blue-tinted areas in Figure 2.)

Support Blocks — Now you're
ready to make the two sufiport blocks
() that fit under the front and rear
contact points. These are scrap
pieces of “two-by” material that raise
the belt sander up above the base.

The thing to be aware of is the dis-
tance between the base and the
sanding belt, To use the full range of
adjustment that's built into the table,
the bottom edge of the belt must be
474" above the base (Figure 3a).

An easy way to accomplish this is
to temporarly prop ep the belt
sander af the correct height. Then
rp each support block (B) to width
go it fite snugly against its contact
points. Note: The width (height} of
each block may vary depending on
your sander. As for length, | cut
them both 7 long to provide room
for the table (Figure 3).

Before aftaching the support
blocks, be sure to check whether the
sander sits flaL The irregular shape

HDTE. ELECT COMTACT POINTS

SIDE OF IAHDII OFFOBITE III.IA!E LEVER POR SANDING SELT

of the housing on my sander made it
rock back and forth on the blocks. So
[ filed the wop edges of the blocks 1o
make it lie fat, as shown in Figure 1,

Mow it's ime to attach the support
blocks to the base. The idea is to
lowcaste the blocks so the platen on the
belt sander is centered on the length
of the base (Figure 3). Then position
the blocks fush with the back edge
of the base and screw then in place.

Leveling Block — At this point,
you can add the leveling bock (C).
{This is the block with the adustment
screw:) Later, all you'll need to do to
square the sanding belt to the whle

is to “tweak™ the screw up or down.

To allow room for adjustment,
you'll want to rip the leveling block
to width so it sits 14" below the upper
contact point (Figure 3h), After cut-
ting it to length (3"), screw the lev-
eling block (o the base and install the
adjustinent screw,

End Blocks - With the three main
supports in place. the next step is to
add two exd blochks (D). Asyou can see
in Figure 1, these blocks provide a
mounting surface for (wo retaining
plates. To ensure that these plates sit
flat and kevel, each end block s iden-
tical in size lo the nearest support
blocde Here again, thevire
simply screwed in place.

Retaming Plates - Now
all that's left is to add the
two refaining plotes (E, F).
These are pieces of %" ply-
wood that trap the ends of
the belt sander and pre-
vent it from moving from
side 1o side.

To accomplish this, the

inside edge of each plate is

cut o shape so it fits around

urPER mmq\

skl

the housing (and handle) of
_; the sander, As you can see

in the margin, a simple

) layout “tool” makes it easy
woooscetw | to determine the shape.
sy LG It's best to lay out the

shape on an exlralong

1 wml:pi&ce.ﬂ'ﬂlifﬁfmt-
—=d ting and fling it to shape,
J trim the plates to length

and screw them in place.

A To “copy” the
irmegular shape on
iha end of the
sander. wrap a short
length of solder
araund the housing.



Table & Hold-Downs

With the mounting platform

plete, you're well on your way lo
completing the edge sanding jig. But
you wouldn't want to use it just yet.

As you can see in Figure 4, it still
needs an adiestable fable to provide
support for the workpiece as you
sand. In addifion o the table, a

‘} R
WODDSCREW

REW

FRONT VIEW

B8 2 Fh -
WODDAL

couple of hold-downs are a must 50
the sander stays put,

ADJUSTABLE TABLE

The lable provides a flat, stable
worksurface, Flus it can be adjusted
in height. This way, when a strip of
the sanding bell gets worn, you
simply raise (or lower) the table to
use another part of the belt.

Toaccomplish this. the table shides
in and out of grooves in two wood
blocks (Figure 4). To adijust the
height of the table, just move it from
one sef of grooves to another — fike
changing a rack in the oven.

Adjustment Blocks — | began
by making two adjustment blocks
(). These are nothing more than
scrap pieces of “two-by” stock with a
series of evenly-spaced grooves.

As you can see in Figures 5 and 5a,
a 14" dado blade mounted in the: table
saw makes quick worlg of cutting the
grooves. Motice that the bottom
“groove” is actually a rabbet until the
block is atiached to the base. In any
event, an andbary fence will prevent
the blade from cuiting into the rip
fence as you rabbet the bottom edge.

ShopNotes

Then move the fence in even incre-
ments to cut the remaining grooves.

Add Stop - The next step 1s to
add a 14" hardboard step (H) to the
back of each adjpstment block
These siops cover the openings at
the ends of the grooves. When you
glide the table into the grooves, two
runners (added later) will hit the
stops and position the table at the
correct distance from the sander.

After cutting the stops to size,
they're glued and serewed in place.
Then attach the adjustment blocks
to the base with ghie and screws,

Top — Al this point, you're resdy
to add the top (T} of the table. Az you
can see in Figure 4, the top i a piece
of %" plywood that's cut to width
(depth) to match the length of the
adjustment blocks. As for length, it
equals the length of the base.

The top is attached to a couple of
table supports {J) made of "oneby”
stoclk. To form a lip that sticks out
past the sides of the table supports, |
added a hardboard rusmer (K. This
rummer slides into the grooves in the
adjustrnent blocks and supports the
table at the desired height.

Mo, 53




Attach Top = Alter screwing the
runners io the table supports, you're
ready to attach the top. Start by fit
ting the runners inlo the bottom
grooves in the adjustment blocks.
‘Then with the table supports against
the blocks, position the lop so if's
flush all around and screw it in place,
a3 shown in Fipure 4a.

After completing the table, the next
step is to add the two hold-downs.
They're used to secure the sander (o
the jig. Plus, they make it easy (o
quickly remove the sander when you
want to use it in a hand-held position.
As you can see in Figure 6, each
holddown (L) is a whistleshaped
block of hardwood with a large
finger-hole in the side. The hold-
down is held in place with a long ball.
Notice that there's a spring captured
between the head of the bolt and the
hold-down, This spring is the key to
producing the clamping pressure.
To see how this works, look at the
pholo in the margin. As you lif the
hold-dowm, it squeezes the sping.
By rotating it a quarter turn and then
releasing it, the spring presses down
againat the hold-down which clamps
the belt sander in place. To “release”
the sander, just reverse the process.
The hold-downs are fairly small. So
to avoid working with small pieces,
made both of them from an exos
long sirip. As you can see in Figure
7, all that's needed to make the hold-
diowns is to follow a simple sequence

™ i CLIBTEA
LEMGTH
HEX BOLT

of steps. The thing that's a bit trickier
is determining the lengith of the bolt
used to hold them in place,
Clamping Surface - To do this,
you'll necd o decide which points on
the belt sander vou want the hold
downs o press sgainst. On my sander,
the front and back handles provided
a convenient clamping surface.
Onee you know the two clamping
surfaces, you can figure our the
length of the bolts. The idea here is
simple. When each boll is installed,
the head should be 2" above the
clamping surface (Figure Ga), This
accounts for the compressed length
of the spring (1%4), the width of the

THIRD:

“arm” that ¢xtends over the sander
(4", plus 4" clearance above the
sander to [ift the hold-down.

Install Inserts - To accepl the
bolts, you'll need to install a couple of
threaded mserfs in the mouniing
platiorm, The location of the inserts
determines the position of the hold-
downs. So take a minute to locate the
hold-downs carefully.

First of all, you want them to be
close enough to the sander so they
have enough “reach” to apply pres
sure. At the same time, they need to
pivol freely. To prevent them from
binding, | chiseled %" chamfers on
the notched end of each hold-down

{see margin photo),

p—
d.

N Assembly - Once the
inserts are inglled, you're
ready to assemble the
hold-downs. Start by slip-
ping the springs over the
boits. Then, after fitting
each bolt through the hole
in the hold<lown, there's
one more thing to do,
That's to add a nut to the
end of each bolt before
threading it into the insert.
Tightening this nut “jams®
it against the plate and

locks the bolt in place. &

b

“

—_— S

A A spring-loaciec
hold-dowr “focks"
the bell sander in
place, To release
the sander. simply
fift the hofd-dorn
and rotate it oul

of the way

Hardware |

* (5] #8051 FR |
Woodsorews

* (2B} HBE"Fh
Woodscrews

* (3] %g” Hex Bolte

® (2] %s'Hex Murte

* (2] %" Inewrts

" (2)4x 2% Bpriegs |




TECHNIQUE

Bowl
Gouge
Basics

hen trning a bowl on the
lathe, there's one tool that's
indispensable — a bowl gouge.
Whether you're turning the
outside of the bowl to
shape, scooping out
the inside, or making
a light, clean-up pass,
most of the work is
accomplished with a
bowl gouge,
Best of all, a bowl
gouge isn't difficult to learn
how 1o usze. All it takes is an
understanding of the basic cutting
technique and some practice.

Thick Blade & Deep Flute - I
you look at the photo in the margin,
you'll see that a bow! gouge has a
thick, beefy blade and a deep, U-
shaped flute, The reason is simple.
When you push the culting end of
the gouge past the tolrest to reach
inside a howl, the heavy blade helps
produce a smooth, chaiter-free cuf.

& A filtle know-fow
and same prachice.
Thats ail if takes fo
learn how [0 use a
bow! goute ke & pro.

And the deep flute quickly removes
large amounts of waste material,
Size - The distance between the
giddes of the Mute determines the size
of the gouge. They range in size
from 4" to %", but I've found that a
L4" and a '4" gouge handle maost jobs.
Bevel - The bevel on a bowl gouge
also makes it particularly suited (o
turning a bowl, i's quite short which
reduces the chance of the cutting
edge from digging into the end grain
of a bowl, Also, notice how the bevel
“wraps" around the tip of the blade.
When sharpening a bowl gouge, this
shape makes It a bit of a challenge to
grind & consistent bewel, But don't
worry, we've included some informa-

| THIRD: koL sousE ™
AMD SLIDE ALONI T
TOMREST [DETAL ‘2"

10

tion in the box on the next page that
will help you get a sharp edge.

Rub the Bevel - But a sharp edge
imn't encugh by itsell. The secret to
producing a crisp, clean out i to keep
the bevel of the gouge rubbing con
tinuously against the spinning blank.

To do this, start by “easmg” the cut-
ting edge of the gouge nto the blanle
A look at Figure 1 will show you what
| mean. The handbe 15 held quate low,
s0 only the kesl of the bevel is riding
apminst the workpiece (Figure la).
Notice that the cutfing edge isnt in
cantac! with the wood at this point.,

To begin cutting, slowly raise the
handle until the cutting edge beging
to shce off o thin shaving of wood
(Figure 1b). Now smoothly rotate
the gouge to the side so the flute
faces the desired direction of travel
(Figure 1c). To keep the bevel rub-
bing, swing the handle to the side
and slide the gouge across the toal-
rest to complete the cul

Once you're comforfable making
the basic cut, there's one more thing
to consider. To create a smooth sur-
face, you go about things differently
depending on whether you're working
on the gwtside or inside of 2 bowl.

Ouiside - Th avoid tearout when
shaping the outside of a bowl, the
idlea is o work from a smiall to a large
diameter, as shown in the upper left
drawing on page 11. Notice how the
wood fibers in front of the cut are
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supported, so they don't tear out.

With that in mind, the bowl s
turned to shape by making a sequence
of cuts. The initial cuts can be quite
heavy — you're just removing waste:
material. But to create a smooth sur-
face, make the fina] shaping cut in
one continuous pass, workdng from
the base to the rimn of the bowl.

Inside — To hollow the inside of
the bowl, the process is similar. You
remove the waste by making a
series of seooping cuts, as shown
in the drawing at the far fight.

But this time, o avoid tear
out, the idea is to make each cut
from a large (o a ssal diameter, As a
result, the point that the pouge
enters the wood is closer to the rim,
and then you cut toward the center:

Just a note here. You may find that
the gouge wanis to “skid” along the
face of the blank at the start of acut.
To prevent that, place the gouge on
its side with the flute lacing the
cepter of the bowl and plunge it
. firmly into the blank. &

‘When sharpening a bowl gouge, the goal is simple — a smoath,
eyent bevel all the way around the tip. It's possible to grind the
entire bevel in one confinuous movement. But to be honest, ['ve
had better results grinding one side of the beve] al a time.

The key is to roll the gouge smoothly as you grind, To accom-
plish that, T clamp a simple toolrest to my ginder. It's just a wood
block with rounded edges, as shown at right. A hardboard base

| ﬂmm OUTSIDE ]

THE INSIDE »

To remove the wasie
from the mside of the
bow, makea?e-nnsaf
clils, working from a

fo a small drameter in
sequance shown here

glued 1o the block
makes it easy to clamp
the rest to the grinder.

First Side - With the
toolrest in place, you're
ready to grind the first
gide of the bevel. Note: [
use a pink, aluminom-
oddhe grinding wheel.

Sturt by placing the gouge on the toolrest. At this point, the
handle should be held low and perpendicular to the toolrest, Then
slowly raise the handle until the bevel contacts the grinding wheel
(detail ‘a’). Youll know when it's in the right position by the sparks
spilling over the cutting edge and down the flute.

Now rotate the bandle to roll the gouge on its the side, as shown
in the drawing and detail b, At the same time, lower the handle
and swing it to the side in a stnooth, continuous motion. As you do
this, notice in detail ‘¢’ that the gouge slides forward on the 1ok
rest a short distance — jusi

enough o keep the bevel in con-
tact with the grinding wheel.
Second Side - Once the first
side is complete, simply grind the
second side of the bevel to match.




Turning
a Bowl

From blank to bowl
in an afternoon

Il happens every time [ furn a bowl on the
lathe. As thin ribbons of wood fly off the lathe
and pile up around my ankles, I'm always {asca-
nated to see how quickly the bowl takes shape. In
fuct, it usually only takes a couple of hours to
“turn” a thick block of wood into a beautifl bowl,

Bowl Blanks - The first step is to find (or
buy} & thick clunk of wood. To make the bowls
shown in the photo at dght, [ purchased precut,
arpuare bowl blanks, (These blanics are available in
a wide variety of sizes and types of wood from many wood-
working stores and from the sources listed on page 31.)

Mounting the Blank - Regardiess of the size of the
blank, the important thing is to mount it securely on the
lathe. Even a small bowl blank can make the lithe
wobble and shake like a washing machine that's out of
balance. Worse yet, when you turn on the lathe, the
blank could fiy off if it's not mounted properly.

Fortunately, there's a simple way to prevent this from
happening. As you can see in the photos below and on page
13, i’z all in how you mount the blank to the faceplate.

To do this, start by planing a flat mounting surface for
the faceplate (Step 1). Then after laying oul the bowl with
a compass, cut the blank to rough shape and screw on
the faceplate (Steps 2, 3, and 4). To hold the blank

gecurely, use fairly long (1447 sheet metal screws. And
dan't worry about the screw holes. They'll “disappear”
when you hollow out the inside of the bowl.

The next step is 1o tighten the faceplate on the spindle
of the lathe, At this point, the blank may look like it's
mounted securely. But you'll want to check it just o be
sure. To do this, set the lathe to run at slow speed {about
600 BPM). Then stand to the side and flip the switch on the
lathe quesckly on and off to make sure the blank stays on

Truing Up the Blank — One thing you may nolice is
that the blank appedrs to wobble (even though it's
sectirely attached to the faceplate). That's because the
faceplate ian't perfectly centered on the blank. So you'll
want o “true up” the outside and face of the blank with a
bowl gouge (Steps 5 and 6).

Mounting the Blank

= . AT —
- Th* . B = = . il ‘ul
lTﬁe first step in mounting the 2Afmr focating the center of the Use a band saw to cut the blank
bowd blank is to plane a el sur- biank, draw s circle slightly larger o rough shape. Stay close lo
face [0 secure the lacepiale. than the desired bowd diameter the line fo ensure a balanced blank:
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No. 53




SHAPING THE OUTSIDE

Now it's time 1o turn the outside of
the howl to shape. The question 15
toizat shape. I'd recommend looking
around for shapes that appeal (o you,
perhaps a piece of poltery or anather
bowl, In any case, it's a start. As you
furn, you'll probably end up exper-
menting with the shape anyway.

Having said thal, there's one rule
of thumb that usually makes the pro-
portions come out just about right.
That's to keep the base of the bowl
about one third the size of the dm,

Turn to Shape - With that in
mind, you're ready to turn the bowl
te shape. Start by setting the took
rest up close to the bowl (and
roughly centered op and down).
Then turn on the lathe, grab a bowl
gouge, ‘and make a series of
smooth, sweeping cuts to turn the
bowl {and base) to shape, as shown
in Step 1. (For detailed instructions
on using a bow| gouge. turn to the
article on page 10.)

Base - Since the face of the blank
is already mrued up, the bowl should
git flat on the base when you take it
off the lathe, The problem is the
bowl is likkely to change shape as the
wood dries, which will make it rock
back and forth on the base,

To prevent that, I use a bowl
gouge to twrn a Vy\deep recess in
the base (Step 2 and detail "a’).
Following up with a scraper squares
up the recess (detail ‘b"). This will

Lising smoolh, sweeoing cuts,
.woik from the base of the bowl
Ic the rim [0 fun i (0 shape.

P

To smooih the surface, sand the
spinning bowt by hand using oo
avessivaly fimer grits (80 to 320-grit)

make it easy o remount the bowl
when hollowing out the inside later.
Sanding — Now it's just a matter
of sanding the bowl (v remove the
tool marks and smooth put any torm
end gran. You can do this by hand as
in Step 3 above. Or you may want to
try a power sanding system. (For
more on this, refer to page Z8.)

Now cut & recess in the base with

a8 bow! gouge (deiail ‘87 and |

sQuare it up with 2 scraper (detail B').

With the lathe off, apply a coar
of firvsh and ket it soak in, Then
durn the lathe on and buf the finish

Finish - Before removing the
bowl, take a minute o apply a finish,
as shown in Step 4, What works well
here is 1o rotate the bowl by hond.
Then turn on the lathe and buff
the finish with a soft cloth. Note:
To provide a good glue surface for
remounting the bowl later, don't apply
a fimish to the recess in the hase,

Once the waste is removed,
center the faceplate on the
blank and then screw il in place

Nao. 53

Aftar mounting the blank, set the
lathe to run &t a siow speed
(500 RPN} and “True up ™ the oulside,

ShopNotes

Finally, reposition the foolrest
and flatien the face of the blank
before you begin shaping the bowl
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A After applying
“instant” give (o the
fanan on the glue
block (top). spray
the accelerator in the
recess (botiom) and
press the bowl
quickly info place

TECHNRIDUE

Hollowing the Inside._

With the outside of the bowl turned to
ghape, you're ready 1o hollow the
insigle. But firet vou'll need to turn the
bowt around and remount it to the
lathe. To do this, [ used the shop-made
glue block shown in the box below.
Mount Bowl = After remounting
the bowl on the lathe, it's a good idea
to give it a firm “tug” to check the
glue joint. Then with the lathe set to
a slow speed, stand to the side and
flip the lathe quickly on and off to
ensure that the bow] is secure.
Remove Waste ~ After checking
that the bowd spins smoothly, increase
the speed of the lathe (1200 RPM) and
start hollowing out the inside. To pre-
vent the gouge from skidding along
the face, roll the gouge on its side
with the flute facing the center of the
blank as you start the cut (Step 1),
At this point, vou can remove the
waste by making a series of cuts,

| Making a Glue Block

It's easy to secure the base of a bowl to the lathe so you
can hollow out the inside. Al it takes is a glue block,
Glue Block - This is nothing more than a ghed-
' 1 up hardwood block that's screwed (o the faceplate
and turned to a cylinder. {1 ghie up pleces of % -thick
stock ) As with the bow] blank, you'll need to turn the

glue block so it's flat on the face,

Cut Tenon - The next step is to create a short
tenon o Gt into the recess in the base of the bowl.
This tenon centers the base of the bowl on the glue
block. This way, the bowl will nm “true.”

When turning the tenomn, the goal is to get it to fit

Take small "hites” oul of the
inside as you work from the oul-
side of the bow! io the center.

always working from a large to a
small diarneter. To do this, start each
cut closer o the rim and then cut
deeper into the bowl,

Remember, the bowl is gived on
nows So you don't want to be s ageres-
sive in removing the waste as when
you shaped the outside, Plus, a lighter

-

For a consislent wall thickness,
wixk fern the rim Io e cenler of

the: Dowd in & singie, swesping cut

cut will kemve 2 smcother surface,

As you near the rim of the bowl,
the goal is to maintain a consistent
wall thickness by malching the
shape of the outside of the bowl,

Sand & Finish - Here again, once
the inside is hollowed out, sand the
surface smooth and wipe on a finish.

into the recess with a snug fit; The best way to do this
Is to start with a tenon that's larger than the diameter
of the recess. This way, as you sneak up on the {inal
size of the tenom, you can test fit the bowl for a perfect
fit, a3 shown in the photo above,

There's one more thing to keep In mind — the
Length of the tenon, To ensure the base of the bowl sits
{lat against the ghie block, the tenon should be slhightly
sharter (144" than the depth ol the recess (see detal).

Mount Bowl — At this point,
von're ready to attach the bowl.
To do this, 1 use “mstant” glue
and an accelerator to make the
glue dry quickly (see margin
photos). Instant glue and acceler
ator are available from the
sources listed on page 31

R R

Mo. 53




Turning the Base

At this point, the bowl is nearly com-
plete. All that's left to do is separate
the bowl from the glue block and
then clean up the base,

Remove Bowl - Removing the
bowl is easy Simply vse o parling
tool to cut most of the way through
the ‘waste just below the base of the
bowl (Step 1). Then, stop the lathe
and use a hand saw to cut through
the remaining waste (Step 2)

This will leave the base unfinished
with some of the waste from the glue
block stil] attached. To clean this up,
you'll need o remount the bow| o
the lathe, Since the inside and out-
gide of the bowl are completed, you
don't want to use a glee block here.

Jam Chuck - That's where ajam
chuck cormes in handy. The box below
provides a simple process for cre
ating a jam chuck to mount the bowl,

Clean Up Base - Once the bowl
is secured in the jam chuck, use a
light touch to remove the waste and
reshape the base (see Step 3 and
detail). Finally, sand and finish the
hase to match the rest of the bowl. @

Jam Chuck

With the insidle complele, use a
parting ool (o cut part way into

Like a glue block, a jam chick is used to remount a
bowl to the lathe. What's different about a jam chuck
is that instead of gluing the bowl onto a tenon, you cut
a groove to hold the rim of the bowl,

There's nothing complicated about making a jam
chuck. [ just cut a plywood dizk and then aftach it o a

=3 i T

-

Afterstopping e lathe, use a hand
saw o cut through the remaltning
the glue biock just belpw the base,  waste and remove the bow

After remouniing the bow! with & fam chuck, use the bow! gouge o
remove the wasle left over from the glue block. Then tum the base
ig final shape (see delall), sand, and appiy a finish,

faceplate. {1 use a piece of
34" plywood.)

Cut Groove — To hold
the: rim of the bowl, you'll
need o cut a shallow
groove in the disk with a
scraper. The idea is to
make the proove match
the outside diameter of the
bow] and wide enough to
acceptthe rim of the bowl. S EEE——

The trick to holding the rim tight is to shghtly faper
the groove, as shown in the detaill. Here, it's best to start
with a grogve that's smaller than the bowl,

This way, you can sneak up on the final
size: of the: groove (and the taper) and lest
fiit the bowl as you go (see photo above).

Once the bowd fits snug and boitoms
oul on the groove (see detail), you're
ready to make the final cuts on the base
to complete the bowl,

T ™ —




Oue of the simplest accessories

you can add to the miter gavge

An adjustable
fence and fwo

on your table saw is an auxiliary
fence. It provides more support for a

simple stops  Workpiece than the miter gauge by
. - itsell. Plus, you can clamp a wood
provide quick, block to it to make repeat culs.
accurate 5‘?‘!“1}5 So how do you improve on a good
thm NG G thing? Two ways.
miter gauge. First of all, make it adiustable from

gide to side. This way, when vou filt
the head of the miter gauge to make
an angled cut, the fence can be
quickly repositioned to provide sup-
portup close to the saw blade.

The second improve
ment 15 to add a couple
of stops. [deally, these
stops could be sel up l l|

A. Stop Block. By siiding this sipp biock o the
dasired mark on a measuning tape, its quick
and gasy o cut boards accurately o lemngth

16
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quickly and asccurately without
having to fiddle with clamps.

T-Track - Well, it sounided like a
great idea. And as it turns out, [ had
just the right thing to make it work
— i couple of strips of extruded alu-
minum, each with a slot that holds a
T-shaped bolt (T-track).

Editors Note: This isa manufactured
product that we've used on several
projects in the past. (For more infor-
mation about T-rack,
refer to page 17.)

Adjustable Fence -
With T-track in hand, I

B. Extension Stop. Simply extend the stop on the
end of the fance to cut multiphe pleces up fo 47174
long, Than sfiga it into the fence for storage (inset)

ShopNotes

set about making the adjustable
fence that's shown above, It provides
all the support that's needed o pre-
vent a board from twisting during a
cut But it's the two improvements [
mentioned that set this fence apart.

For exempie, a stripof T-track in the
back of the fence makes it adjustable.
As you can see in the inset photo,
loosening two lock knobs lets you
slide the fence bom side to side.

Stop Block - The second strip ol
Ttrack is attached to the top of the
fence. If vou look at photo "A at left,
you can see that this strip acts as a
guide for an adjustable sfop block
This stop block malkes it quick and
easy to crosscut one (or multiple)
workpieces to identical length.

One thing to nole here is the L-
shaped, metal stop. To prevent the
stop from flexing, it's made from a
thick, aluminum plate, If you haven't
worked with this material before,
don't worry. We've provided step-
by-step insiroctions on page 21,

Extension Stop - There's also a
metal stop that extends out from the
body of the fence (Photo B). When
working with long pieces (up to 411/42"
long), this stop provides a quick,
accurate way to cul them to length.

Mo. 53




FEATURE PROJECT

ADJUSTMENT
BLOCK

.
Ragmshar @

EXPLODED VIEW
OVERALL FENCE DIMENSIONS w/OUT STOPS:
315" TALL(WIDE) x 24" LONG- 115" THICK

FEFEETTET

R

Materials & Hardware

A Front/Back Faca 3% x 24 - 3 Plywood : N

B Mounting umfﬁj 3% x 7V - % Plywood if you're building a jig and you want o

C Adjustment Block (1) YnxtL-2 make it adjustable, this aluminum T- @

0 Alignment Key (1) 3 u 2 - Y% Hardboard track is a quick, easy way t do it [

* (2) 24"Jong Aluminum T-Tracks The key is a shot in the track that ‘g

* (14) #6 x ‘" Fh Woodscrews accepts the head of a T-shaped bolt ==

» (1) %" T-Nut (w short barmel) (toilet bolt). By slipping an accessory = "

* (1) %"x 20" Stosl Rod (zinc plated) (like the stop block on the miter -0 ==

* (1) B-32x'4" Rh Machine Screw gauge fence) over the boll, you :

» (1) #8 Flat Washer can shide it along the track. Then E

» (1) %" Star Knob (w/ %"-long threaded stud) just Hghten a knob on the bolt to lock it in place.

v (1) 3"x5" Aluminum Plate (" thick) This Titrack is made by extruding aluminum, a process

* (1) 72"-lang Measuring Tape (reads right to left) that produces a strong, durable product. [t's available in 324

* (B] Sia"x 4" Tollet Bolts lengths with pre-drilled mounting holes to speed up installa-
@  : © % ruwaorers tion._ If you want to use shorler lengths, you can easily cut the

* (2) #8x1"Fh Woodscrews track with a carbide-tipped saw blade (or simply use a hack

# (3] Sig" Star Knobs (W thru hols) saw). Note; A source for T-track is listed on page 31.

T L e e T e — - e ——
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A A hammar is too
big lo fit down info
the pocke! that
faids the T-neut. So |

inslafiad the T-nut
by lapping 8 dowel
againsi the head.

FEARTURE PRDJECT

The main job of this miter gauge
fence is simple — it provides support
for a workpiece as you push it through
the saw blade. Bur a look at Figure 1
shows there's more to it than that
To mmke the fence adjustable,
theres a strip of alumimom Tarack
housed in the back of the fence. A
second sirip attached to the top edge
serves as a frack for an adustable
stop. Finally, there's an extension
stop attached to a sliding metal rod,

MOTE: BOTH FACES  FRONT
2R

Two Faces — To create a slot that
allows the rod to slide in and out, the
fence is made up of a front and back
face (A), as shown in Figure 2. | used
34" Baltic birch plywood for hoth
faces. IU's a flat, stable material that
resists warping and twisting.

Slot = After cutting the fces to
size, the next step is to make the slot
for the rod. Its formed by two V-
shaped grooves, one in the inside
face of each fence piece. The goal is to

<3

-

=
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get the rod to fit snugly inside the
slot, yet still slide easily. The bestway
I found to accomplish that is o use a
tablemounted router with a V-groove
Bit and “sneak up™ on the perfedt fit,
To do this, start by setting the fence
¥ away from the Gp of the hit
(Figure 2a). Then adjust the height
aof the hit 1o make a shallow cut (about
34" deep). After routing both halves
af the fence, clmp the pieces together
and checle the Git. If necessary, raise
the bit just a hair and rout each piece
again, Continue like this until the rod
slips in with & smooth, sliding fil.
T-Nut - Once you're satisfied with
the fit, the next step is to install a T-
mut in the back face of the fence
(Figures 2 and 2d). Later, it accepis a
knob that locks the rod in place.
The head of the T-nut fts in a
counterbored hole centered on the
width of the V-groove (Fipure 2h).
The thing to be aware of is the depth
of this hole. To prevent the rod from
hitting the T-nut, drill the hole deep
enough o recess the head below the
groove. Now just drll a shank hale
(Figure 2¢) and install the T-nut as
showr in the photo at left
Glue-Up — At this point, you're
ready to glue up the fence. All that's
needed here is a thin Glm of glue. If
the ghue squeezes nto the grooves, it
will be hard to remove from the slot
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Flis, any dried glue could cause the
rod to bind, When clamping the fence
together, the pieces may slip out of
dlipgnment So be sure to check that
they're flush all around and make amy
adjustments bgore the glue dries,

Tatrack = Once the fence s ghued
up, you can turn vour attention o the
two sirips of alumingm Track
They're simply cut to length to
miatch the length of the fence.

As you can see in Figure 1, one of
the strips of T4rack fits in a groove in
the back of the fence. The other strip
sits in a rabbet in the top edge.

A dado blade mounted in the table
saw makes quick worl of cuthing the
groove. I's set up to match the width
of the T-track (Figure 3a). As for the
dipth of cut, adjust the height of the
blade so the track will =it flush with
the fence. Then lock the rip fence and
make 4 single pass to cut the groove.

The next step is to cut the rabbet
Tt's best to do this with the wide part
of the fence face down cn the table
saw, as shown in Figures 3 and 3b.
(This provides more support than
standling the fence on edge.)

The rahbet is cut with the fence ap
close 1o the blade, So to avoid cutting
into the fence, you'll need to "bury”
part of the blade in an awdliary
fence. Note: T adjusted the fence to
make a 3"wide cut. Now just turn
on the saw and guide the workpiece
over the blade with a push block.

ECOND: masger
TOF IL‘b‘]ﬂFm
s

o ""Ir=||1:-

Mount Fence - At this point, it's
just & matter of screwing the pleces
of Ttrack in place and then mounting
the fenee to the miter pauge. Actually,
the fence jan't attached directly 1o the
miter gauge. As you can see in
Figures 4 and 4b, it's fastened to a 34"
plvwood miiniing block (B that's
secured to the miter gauge.

Tomalke the fence adjustable, there
are twao toiket bolts that shide in the T
track in hack of the fence. These
bolts pass through holes in the
mounting block. Loosening (or tight-
ening) o knob on each boll allows
vou to slide the fence along the
mounting block (or lock it in place),

Just a note about attaching the
mounting block. It's held in place with
machine screws that thread into T-
nuls in the mounting block (Figure

4h). To allow the fence to Gt Hehtly
against the mounting block, the head
of each T-nut is recessed slightly.

This recess is formed by drilling »
counterbore. The problem is finding
the centerpoint of this counterbore,
That's because it's in the side of the
mounting block that's eppoesite the
gide that fits against the miter gauge,

The solution is to use the existing
holes in the miter gauge as a fem-
plate and mark the centerpoints on
one side with a brad point bit (Figure
S5a), Then deill small (345") pilot
holes. The points where the bil cuts
through establish the centerpoints
on the opposite side,

Now you can drill the counter
bored shank holes that hold the T-
muts. After adding the T-nuts, it's just
a matter of installing the fence.

-

=
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M OUNTING
BLOCK

il E5s

MOTE: EECESS T-MUT IM
MAQUNTING BLOCK
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A& To produce
accurate resulls,
this adustatile slop
combineas a rigid,
L-ghaped arm mada
of afuminurm with a

slidling wood Bock,

Stop Block — I war _

One of the handiest things
about this miter gauge
fence is the adjusiable stop
block shown at left. When
vou need to crosscut a
piece to length (or make
multiple cuts), this stop
block is quick and easy

to set up, and it ensures

nice thing about settiing up
this stop block is there's no need (o
measure. That's because there's a
measiring tape attached to the top of
the fence. To set up a cut. simply slide
the stop block until it aligns with the
desired mark on the measuring tape.
Then gghiten a knobto lock it in place.

The stop block consists of two
main parts: a wood block that slides
along the T-rack in the top edge of
the fence and a metal, Lshaped stop.

SLIDING BLOCK

[ began by making the block (hat
alides in the T-rack. It's made up of
two separate pieces: an admwstment
block and an alignment key.
Adjustment Blork - As vou can
see in Figure 5, the adaestment block
(C) is a small piece of %)"-thick hard-
wood that provides a mounting sur-
face for the stop. (1 used maple.)
Motice there's a shallow groove in
the bottom of this block that holds an
aligniment key (added later). Since
the adjustment block is fairly small,

TS
L5

o / ADJUSTMENT
J QCK

B

A

it's =afest (o cut this groove in an
exciradong workpiece thal's ripped to
width, as shown in Figure 6 below,

It only taltes a minute to set up the
table saw to cut the groove. Start by
positioning the rip fence 4" away
from the saw blade (Figure T7a).
Then, after locking the fence in
place, adjust the height of the blade
to make a ¥"deep cut.

Now just turn on the saw, set the
workpiece against the fence, and push
it across the blade with a block. To

remove the rest of the waste, youll .

need (o make a couple more passes
at least, nudging the fence away
from the blade between each pass.

Alignment Key - Afler trimming
the adjustment block w length. the
next step i to add the aliprment key
(). I's a short strip of Y™ hard-
board that fits into the groove in the
adjustment block. In use, the key fits
down into the slot in the T-track and
prevents the stop from twisting as
you slide it back and forth,

After pluing the key in the groove,
the next step is to provide a way to
“lock” the stop block at the desired
location on the track. This is accom:
plished with a toflet bolt and knob.

The head of the toilet bolt slips
into the T4rack while the shank
passes through a hole in the adjust
ment block (Figures 5a and 5b), By
threading a knob on the bolt, it
pinches the head against the T-track
which “clamps™ the

HOLE DETAIL

As vou can see in
Figure Ta, the hole that
accepis the toilet bolt is

Mo, 53
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slightly oversize. (It's g 38dia. hole
for a 34¢" bolt) This will provide a
small amount of “play” in the bolt —
just enough to allow the stop block to
glide easily in the track Mote:|
clamped the adjustment block in a
handscrew to hold it steady when
driling the hole (Figure 7).

stTop

With the shiding block complete, the
pext step is to add the stop that
hangs in fromt of the fence.

To prodoce accurate results, |
wanted to make sure the stop didn't
flexx when 1 butted the end of a
board against it. But [ didnt want a
large, bulky stop either.

Aluninum Plate - After checking
around a bif, | found the ideal mate-
rial to make a rigid, compact slop —
a Ly"thiclk plate of solid alurminum. It
doesn't take a large plece of alu-
minum to provide enough material
for the adjustable stop and the exten:
sion stop. ] bought & 3" x 5" plate from
a machine shop for a couple of bucks,

Lay Out Shape - With plate in
hand, it’s just a matler of laying oul
the shape of the stops, as shown in
Figure 8. Siuce pencil lines might
rub off, I'd recommend using a fine-
tipped, permanent marker. Note: For
the dimensions of the extension stop
and the location of the mounting
holes, refer to Figure 10 on page 23,

Making the Stops

. 1 Dril H:Jﬁm Atter fay.l'ng out both
siops on the aluminum plete, clamo

il securely to the drill press table
Then use g lwist bit 1o drill the holes.
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Locate Holes - You'll also want
to mark the centerpoints of the
mounting holes. While you're at it,
mark the location of a small,
"siress relief™ hole in the inside
corner of the arm.

Drill Holes - Since aliminum is
fuirly “soft.” drilling the holes should
go quickly. (Refer to Step 1 below:)
Just be sure to make a dimple with a
punch first to prevent the tip of the
bit from skidding across the plate;
Also, don't forget to clamp the plate
securely to the drill press table —
vou don't want it spinning arournid as
your drill the holes,

Cut w Shape - The next step is
to cut the stops to rough shape. After
tightening the plate in a vise, a hack
saw is all that's needed here (Step 2).

To minimire the amount of clean-up,

try to cut ahout Yie" to the waste side
of the lines. The remaining material
can be quickly removed with a disk
sander (ot a file). As you can see in
Step 3 and Flgure 8 above, [ also
sanded a gentle radius on the cor-
ners to “ease” the sharp edges.

Sand the Sides — If the sides of
the stop are scratched or dirty, you
may want to sand them as well. 1
attached strips of sandpaper (120 up
to I0-grit) to a flat surface and then
“scrubbed” the stops hack and forth
to produce a smooth, satin finish.

Assembly - Now it's just a matter
of assembling the stop block. After
drilling pilot holes in the adjustment
block, the stop is simply screwed in
place, Then slide the toilst bolt into
the T4rack, slip the stop block over
it, and thread on the knob.

ShopNotes

2&:”95’15,03. A hack saw shces
easily through the alurminum when
culting the extension stop (lying on the
vise) and the | -shaped stop to shape

Sand rha Gmm To creale a
gentle radius on the corners, sand
them smooth with a disk sander. Or if
wou prefer, use a file and sanding biock,
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& To cutaxtraslong
pieces to length,
Juist lQsen 8 lock
wroh and then shde
he exlension slog
oul of the fence

To make repeat cufs accurately
when working with long pieces (up
to 415" long), | added an exlension
stap, As you can see in the photo
above, the extension stop slides out
from the end of the fence, Once you
finish a cut, just push the melal rod
that holds the siop back into the
body of the fence for storage.
There's nothing complicated about
the exterEion Siop. As you can ee in
Figure 9, it consists of two parts: a
steel rod and a short, flat stop. As it
turns out, most of the groundwork
for these parts is already complete.
Stop - Take the stop for instance.
It's the =mall metal block with a

Tapping Threads

Occasionally, the threaded part [ need to
assemble a project lan't sailable. The rod on the
extension stop is & good example. A hole in the
rodl needed to be threaded to accept a screw.

hardware stores.)
Pilot Hole -

The first step is to

drill a pilot hole 2

FEATURE PROJECT
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curved end that was mude earlier
from the aluminum plate. Notice in
Figure 9 how the stop can be pivoted
up andd dowm. That's because it's
fiwed onto the end of the rod which
rotates inside the slot.

When the rod is extended, the
ieaisto -mT'Qg the stop down so it

Tap— =

Tap -~ 5o Tused a tof to.cut the threads. This
is a special tool designed o cut threads inside
a hole. The tap is dghtened into a wrench with
a T-handle. (These tools are available at most

for the tap. The
size of this pilot hole is usually marked on the
side of the lap.

Tap Threads — To avoid cutting the threads
croaled, the impartant thing is

o gel the tap started straight
You'll also want to apply a few
drops of ol as a lubricant
After setting the tap in the
hale, twist it slowly and evenly in

a clockwise direction, applying
pressure downward, as shown
at left. As the tap begins to cut,
a burr will form which will
make it harder to turn. To clear
this burr, back out the tap.
Then repeal the process o cut

the threads to the desired depth.

ShopMNotes

sticke out In front of the fence
(Figure 9b). In this position, it pro-
vides a rigid support that won't flex
when you butt the end of a board
against it. When you slide the rod
back inlo the fence, rotate the stop
to the “up” position so it's out of the
way, stored neatly against the end
of the fence.

Paocket — [f vou look at Figures 10,
you'll see there's a counterbored
shank hole in the stop. 1t forms a
pocket that fits over the end of the
rod. [ use a Forstner bit to drill a fae
bottomed counterbore, But since the
stop is metal, [ had to use a twist bit
instead, The resull s a counterbare
that's beveled on the bottom.

That's okay, but there 1s one thing
to keep in mind — the depth of the
hole. To “seat” the rod securely in
the stop, youll want to drill the hole
desp enough to create a shoulder
that's at least '4" deep (Figure 10a).
Then follow up by drilling a shank
hole for a machine screw that's used
to hold the stop in place.

Steel Rod - At this point, you can
turn your attention to the rod that
slides in and oul of the fence. I's a
Yidin steel rod that's housed inside
the slot in the fence, (1 picked vp a
gheel rod at a home center and then
cut it 20" long with a hack saw)

‘While you're at it, it's a good idea
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Lo file a small (Ye") chander on one

. end of the rod. This chamfer will

make it ensier to fit the rod into the
pocket In the stop.

As I mentioned, the stop s attached
to the rod with a machine screw. This
requires drlling a centered hole n
the end of the rod and then tapping
threads in it to accept the screw. An
easy way (o locate this hole is to set
the stop over the end of the rod and
use it as a template,

To do this, tighten the rod in a vise
50 the end sticks up above it by a
small amount, Just how much the
rod should praject is a trial and error
process. What vou're looking for is
to have the stop siting faf on the
vise, as shown in Figures 11 and 11n
‘This way, the vise provides a solid
platiorm for the stop as you drill the
pilot hole. Note: | drilled a pilot hole
with a Mo. 29 twist bit (or you can
substitute a 94" bit).

Tap Threads - Now it's just a
matter of tapping threads in the hole
to accept the machine screw that

fastens the atop to the rod. ([ used an

532 tap) Note: For more

simple, two-step process
Measuring Tape - The first step
Is to Install a measuring tape. Since |
usually place the miter gauge to the Iyt
of the saw Blade, I veed an adhesive-
backed messuring tape that reads
from right to ke, a5 shown above.

a5

ik
TS THIGE ALLIMBNUM)

information about tapping threads,
reder to the box on page 22,
Assembly - Just a couple of notes
about assembling the stop. To pre
vent the screw that secures it to the
rod from loesening, [ applied some
Loctite to the threads before

installing the stop, Then, after slip-
ping the rod into the slot, thread a
studded knob into the T-nut that was
installed earlier in the bhack of the
fence. Tightening (or loosening) the
knob allows you to lock the stop in
place or slide it in and out.

Before attaching the tape, there's
one thing to mention, To avoid cutting
into the fence, T wanted it to be 1/
away from the blade when making a
80" cut. So to produce accurate read-
ings, [ trimumed /3" from the end of
the tape (Figure 12a) and then applied
it to the fence (Figures 12 and 12h).

i
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Reference Line — To make it easy
to return to that setting (after reposi-
tioning the fence to cul a miter for
instance), it's a good ldea to mark a
reference Ene on the fence. To do
this, loosen the lock knobs, slide the
fence o within 1/je" of the blade, and
mark a line (Figures 13 and 13a). &

accurate cuts, align
the stop block
precisaly with the
desired mark on the

Measuing ape.



If your drill bits
have a hahit of
disappearing
into a “black
hole,” build this
handy storage
system fo keep
them close by.

ike mamy woodworlers, [ keep
Lmy drill bits and accessories

next 1o the drill press. After all, that's
where T use them most often,

The only problem is T frequently
need to drill holes somnewhere else,
like in a project M'm building at the
bench or in the back vard. So | end up
carrying 2 _.

handful of bits back and forth,
That's why 1 built the simple
slorage system shown above, Vs made
up of four individual hangers that
organize my drill bits and acces
sories, To provide easy access (o the
bits when P'm using the drill press,
the hangers hook onto & wall-mounted
cleat. (See photo on page 25) IF 1

need to take the bits with me, [ just
lift one of the hangers off the cleat.
Two Types of Hangers - Since |
have several kinds of dnll bits, 1
made two different types of hangers.
Two racks hiold my brad point bits,
Forstner bits, and spade bits. And
there are two bins for my twist bits,
combination bits and sinding drums.

I began by making the two racks. As
vou can see in Figures 1 and 1a, each
rack is shaped like a mini I-beam
with storage on each side for bits. A
wood block attached to the front end
of the rack adds rigidity, plus it pro-
vitdes a mounting surface for a handle,

[-Beam - Each of the -bearms
consists of a '/ hardboard eore (A)
that's sandwiched between a fop (B)
and bettorm (C) made of 1o"thick
hardwood strips. (1used maple)

These strips are ientical in width
(3", but the top is 54" lenger than
the bottom. This creates an over
hanging lip that extends past the end
of the rack. Notice in Figure 1b that
there's a slot in this lip that provides
away 1o hang the rack on a metal rail
attached to the cleat.

The glot is formed by cutting a
dado near one end of each top prece
To cut the dado the same distance
from the end in each piece, [ used the
setup on the table saw shown in
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Figures 2 and 25 Start by lockdng the
fence Y4 from the iwside of the
blade, Then butt the end of the worle-
piece against the fence, and use the
miter gauge to push it across the blade.
Groove — The next stepis fo cuta
groove in the top and boltom piece
to accept the hardboard core (A). To
create a friction G, | found it best to
“sneak up” on the final width of the
groove, as shown in Figures 3and Ja.
To do this, lock the rip fence in
place so the saw blade is ronghly cen-
tered on the width of the workpiece.
Then make fwe passes, turning the
workpiece end for end between each
one. At this point, check the fit of the
core piece in the groove. If it fits too
tightly, nudge the fence away from
the blade and repeat the process.
Dirill Holes - The next step is o
drill holes in each op piece 80 you
can slip bits in-and out. When laying
out these holes, be sure to allow for
some finger room between the bits.
Also, to make it easy (o remove
bits (or put them back in}, T drilled
@ -t ol /2 e than the shank
of the bit that fitz in it. Note: To hold
my longest brad point bit, 1 also
drilled a single hole in the bottom
(C) of one rack. (See photo below)
Front - Now you're ready to add
the front (D) piece for each rack.
It's a Y4 "thick hardwood block with
a handle attached for easy carrying.

KiF -
FEMCE AT
L ALIMLIARY
F U PEMCE e
i
. _' . ] f 2 s
S - | /"5’:
ST MAKE Two PASSES,
¢ ) T“REND Fo% Enb
~ - BETWEEN EAZH ONE
N B2 =
d. 7 THICKNEES OF
Pl s i“‘ HARDBOAED
i i e o — .
MNOTE: _'ﬁ' — | s {
CUT DADD 1o ' . |
i Tor : *" - = -
ONLY =
¥
> 1/ f/ Y A

as a handle and drilled a couple of
counterbored shank holes for the
machine screws that hold it in
place. This creates a pocket for each
screw head that allows the front of
the rack to fit ightly against the end
of the core piece (Figure 1c).

Assembly — Alter installing the
handle, it's just a matter of gluing up
the three pieces that form the [
beam. Then simply attach the front
with glue and screws,

Riser Blocks - At this point, all
that's left is to add a miser block to
both sides of each rack. As you can
see n Figure 4, these are scrap
pieces of “two-by” material with a

series of holes to hold the

bottom ends of the bits. Note; [
planed the stock to a thickness that
allowed the riser blocks to fit flush
with the outside of the rack.

To provide easy access to the bits,
I wanted them to stick up an equal
amount. S0 in erder to align the tips
of my brad peint bits, | wsed a band
saw o cut “stair steps” in that nser
block. As for my Forstner bils, it was
just a matter of ripping a block o
width and gluing en one “step” for
my shortest bit. The blocks that hold
my spacde bits are identical in width.

MNow it's just a matter of drilling
holes in the blocks that slign with
the holes in the top of the rack. Then
glue the blocks in place.

A Removable Hangers. Fach hanger hooks

oo a

metal rajl attached o & wal-mourited clest, To dil a hole
in a project at the banch (or around the house), sirmply
iift the hanger off the rail and fake the bits with you,
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In addition to the two
racks, | made a couple of
storage bins to hang on the cleat. As
you can see in the photo on the next
page, each bin is a narrow contalner
that can be used o hold a varieiy of
drill bits and accessories.

Size — As with the racks, you may
want to modify the size of the bins
depending on what you plan to put

mside them, (1 made the bins the
same size as the racks.)

Constroction — [t won't take long
1o build the bins. As Figure 5 shows,
each bin is an open box that's made
up of a hardwood fronl, back, and
battom piece and a pair of hardboard
sides, Also, a short hanger block
attached to the back provides a way
to hook the bin on the clest

Fromt — Like the racks, the front
(E} of each bin is made from '/
thick hardwood, But this time, the
front is rabbeted on each edge to
hold the sides of the bins (Figure 5b).

This requires working with a
fairly small piece — too small to cut it
safely on the fable saw. So T mounted
a rabbet bit in the router table and
used it instead (Figures 6 and 6a)

Setfing up the router table is a
simple two-step process. First, sat
the fence so the width of the rabbet
will match the thickness of the mate-
rial used for the sides (1" hard
board). Second, adjust the height of
the bit to cut a '/4"deep rabbet.

MNow turn on the router, place the
edge of the workpiece against the
fence. and use a serap block to push
it peross the bit (Figure 6),

Hanger Blocks - Once the front
pieces are completed, you can turn
vour attention to the hanger block
{F) for each bin. It's a short, 14\
thick hardwood black with a slot in
the bottom that hooks onto the rail
on the cleat (Figures 5 and 5a).

Aok at Figure 7a shows that the
gize and location of this slot is the
same as the one in the top of each
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rack. But once again, the hanger
blocks are fairty small. So it's best to
starf with an extradong piece and cut
a dada in each end 1o form the slot,
as shown in Figure 7. Then trim
each hanger block 1o length,

Add the Sides - At this point, it's
time to add the sides () of the bins.
To see at a glance what's inside the
bins, the sides are scooped oul lo
form a long, deep notch, It only takes
afew mimntes to make these notches.

After cutting blanks for the sides
{(two for each bin), lay out the notch

JIGS & ACCESSORIES

and use a band saw (or sabre saw) (o
cul about */¢" to the waste side of the
line. The rest of the material can be
removed using a drum sander
chucked in the drill press (Figure 8.)

"To sand the entire thickness of the
workpiece, youTl need 1o “bury” the
lower part of the drum sander in a
hole that's cut in an amdlhiary table, (I
attachied a piece of plywood to the
drill press table) You'll also want to
locate a strzight piece of wood to use
as a fence. After notching it to 6t
around the drum sander, position

Wall-Mounted Cleat

Az you can see in the photos below,
the racks and bins hang on a simple
cleat that mounts o the wall,

To provide rigid support, the cleat
consists of two parts: a hardwood
mowenting plate (J) and a metal rafl
made from aluminum angle braclket

the fence to sand to the desired
depth end clamyp it in place,

To produce identical notches, i¥'s
a good idea to carpertape the two
sides together. Then, after turning
on the drill press, start at the right
end of the notch and push the work-

piece into the drum sander until

the “feet” contact the fence. Mow

" sk el Gk wikieidcs $eea 1o

to right to sand the edge sinooth.

Bottom & Back — To complete
each bin, [ added a hardwood Betfom
(H) and back (). These plisces are
assembled with ordinary but joints
But first, be sure to pre<drill holes in
the front (E) for the machine screws
that hold the handle (Figure 5c).
Then simply assemble the hins with
glue and screws.

(Figure 9). After drilling three shank
holes inthe rail, it's simply screwed
ti the top edge of the clear
Determine Length - Just a note
about the length of the cleat. To hold
all four hangers, the cleat shown
here is 12" long, Since [ planned to

ShopNotes

screw the cleat directly to a wall cow
ering made of fir phywood, [ dide't
have 1o worry about the screws hic
ting the wall studs. If you plan to
fasten the cleat to wallboard, be sure
1o make it enough to anchor it
in the studs.
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A One of tha
simplast ways o
organize drifl bifs
and aCCassones is
o store them n
wiood biocks that fit
insice the hins.

A Cleat. A two-part cleat thats made up of a hardwood mounting
plate and a metal rail lets you hang each of the racks (left) and bins
{right) on the wall. Just be sure to anchor the cleat securely to the wall



A fastey way of
sanding . . . and
a conststently
smooth surface.
Two reasons to
sand a bowl with
a power sander,

e
ng
Pad

HOOK & LOOP |

POWER-LOCK B

" .

Power
sanding
Systems

Thrre‘a nothing I like better than
gpending a few quiet hours
turning & bowl on the lathe. What [
don't Hilze is all the sanding required
(0 produce a smooth surface.

The problem has to do with the
end grain surfaces of the bowl. Even
when you use sharp tools and the
proper turning technique, it's not
wnuswl to tear out the wood fibers or
end up with a slightly “fuzzy" surface.

Power Sanding - One way to
save ime when sanding the surface
of the bowl is to use a poreer sanding

Recess grips
locki

Locking
Tabs

i

Sandi
Di:l:ng

sedem. As you can see in the photo
above, the jdea of this system is
simple. A sanding disk and a hand-
held drill are used to sand the bowl
as it spins around ou the lathe.
Although it's a bit noisy, it's a foxt
methad of sanding. (I can usually
sand an average-sized bowl in about

P e e —— o — ]

Powear-Lock. The locking tabs on these sanding disks
snap into a8 recess in a rubber backing pad. Although
its fiexibla, the pad is firm enough for minor shaping.

Hook & Loap, It only takes a second to change disks

with this interocking hook and loop system, Just press
the disks (the loop) onto a soft, foam pad (the hook).

ShopNotes

twenty minutes.) Plus, it produces
a conslstently smooth surface —
something | don't always get when
sanding by hand,

Two Tyvpes - There are two basic
types of power sanding systerns. To
mount the sanding disks, each one
has a special halder that's tiphtened
in the drill chuck. But the holders
{and disks) are quite different from
each other. So if you're considering
buying a power sanding system, it's
worth comparing the two types. .

POWER-LOCK
is how the

The most unique thing about the
Power-Lock  gystem
sanding disks attach to the holder.
Soap-in Disks - To see how this
works, take a look at the two upper
photos in the box st left. Each
sarding disk has a ring of plastic tabs
that snap into a recess in the holder.
‘These tabs “lock” the disk in place,
so they won't come loose while
you're sanding. Yet it's stll easy to
change disks — just pull off one disk

and snap another one in place,
Rubber Backing Pad - The
sanding disks are backed by a flexible

rubber pad, This allows the disks to
follow the contowrs of the bowl. And
since the pad & quite firm, you can
actually sand agpressively enough to
do a bit of shaping on the bowl,

Cost - The only drawback to this
system is the cost. A kit that includes
three sizges of holders (114", 2, and
F'dia.) and a 150 sanding disks cmﬂ‘
57295, Replicement disks range
from thirty-five to seventy-five cents
depending on their size, Note: You
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can also buy holders individually.
{For sources, see page 31.)

The second power sanding system
might look familiar. The sanding
digks are aftached to the holder using
an interlocking hook and loop system
(hook and loop is similar to Velero).
As you can see in the two lower
photos on page 28, the holder has a
saft, foam pad with bundreds of tiny
.'hmks." And the back of each
sanding disk is filled with a fuzzy
white material (the loops) that stick
to the pad like a cocklebur This
miakes it quick and easy to change
dishes. Just pall off one disk, slap on
another, and then continue sanding.
Foam Pad - The foarn pad is
quite soft, so it conforms to the shape
of the bowl a3 you sand. That doesn't
mean you can't sand aggressively. It's

Grip-A-Disc Shear Sandinu Tool

When smoothing the surface of a bowl, <
this Grip-A-Disc Shear Sonding Tool i
offers the best of both worlds — agares- ,

sive sanding end quiet operation,

Instead of a noisy drill, the sanding
disk on this tool is “powered” by holding
it against the spinning bowl. Surprisingly,
this produces a smooth surface almost as

quickly as a power sander.

To acoommplish this, the sanding disk is
attached to a holder that's mounted in a
freespinning arbor. Here again, an
interlocking hook and loop system lets

wou change disks quickly,
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just not designed to do any shaping.
Cost - One thing you'll find s this
systerm is less expensive (about S80).
This includes a 2 and 3"dim. holder
and 140 sanding disks. The nice
thing about these disks is they only
coat about half a5 much as the disks
for the Power-Lock system — a big
plus if you do a lot of sanding.

Regardless of the system you use,
the basics of using a power sanding
system are pretty sraightiorward.

Cordless Dnll - First of all,
you'll want to use a cordless drill
That way, you won't have to worry
about a power cord getting wrapped
around a spinning bowl.

Lathe Speed - Another thing to
take into consideration is the speed of
the lathe, As aTule, I set the lathe to
run at the same speed as when

ShopNotes

Angled Head - Another thing | like
about this sanding ool is the head can be
tilved at an angle, as shown at right. By
pivoting the head to one of nine angles, it
makes it easy o sand hard-o-reach areas
deep inside a bowl or under the fim.

Cost = The sanding toal costs shout S50
which includes a single 1\4.dia. holder
and ten disks. (See page 31 for sources)

turning the bowl to final shape,
Disk Rotation - Finally, be aware
of the direction that the sanding disk
is spinning arpund. To provide better
control, the idea is to make the disk
spin ofpesite the rotation of the bowl.
For exmniple, if vou're sanding the
outside of a bowl, run the drill in
reverse (Figure 1). This way, the
sanding dizk spins counterdockwise
(agrainst the rotation of the bowl), To
sand the inside of a bowl, set the drill
0 the disk spins clockwise (Flgure 2).
Either way, to remove material
quickdy, apply pressure against the
bowl with the lower edge of the
sanding disk. Then sweep the disk
back and forth across the bowl,
b prepared for a cloud of dust, Also,
it's a nolsy process, so wear hearing
protectors. (For a quister “power”™
sandur.mmrhﬂxhe}mr.]ﬁ.
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A The gnt sizes on
the sanding disks
are hard fa see. 50
fo avoid using the
wrong disk, | wrile
the grit size on

the back wilh &
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A Sulifrog products
armil microscopic
VCis to create a
prefactive umbrelia
on mefal surfacaes

Bullfrog Rust Blocker
m It used to be a habit to give the tools in my toolbox a
“once-over” every fime | opened it, I'd check lo see if any
surface rust had started to form. This way, | could tale
care of the rust before it got worse.

But after trying out the three Bellfrog Rust Blocker
products shown above, if's one habit 've quit. That's
because Rust Blocker products prevendt the rust from
forming in the first place,

How It Works — To do this, Bust Blocker products
contain vapor corrosion inhibitors (VCEE). | know, it sounds
likie sometiiing from o science fiction movie. But these VCIs
are: just tiny particles that are emitted from the product lile
a time-release capsule. As vou can see in the photo of the
package in the margin, e particles create o protective
“umbredla” that seals moisture and air away from metal

The V(Is actually bond to metl surfaces. But they
don’t affect the look and feel of yvour tools. Plus, you won't

-
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A St To provide profecton from B Cup. Wsmﬂmammmm
tha insice of ihis fool cabinet will
handie ar=as up o fen cubic lest

st i 4 small area (less than one
cubic foot), use a Rust Blocker sirip,
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have to worry about the VCls leaving behind any residue
that might affect the finish on a project. Last but not least,
they're non-toxic and safe for the environment as well

Three Forms - As you can see in the photos below,
Rust Blocker is available in three forms a short foam
strip with an adhesive-backing, & small cagp, and a perfo-
rated shield. They're designed to be used in an enclosed
areq, The size of this area determines which Rust Blocker
vou need o provide the necessary protection.

Regardless of which Rust Blocker you use, it starts to
work as soon as you open the package. As a result, it
won'l last forever To provide continnous protection,
you'll need to replace it about once a year.

Cost - So how much do they cost? A set of six strips
or a single cup is about 57, and the perforated shield
costs arcund $10. In my book, that's a small price to pay,
t0 keep tools from rusting. (For sources, see page 31.) &

C. Shisld, A perforaled shiold seals
metal strfaces in large areas (Up to
10 cubic feet) as in this loaibox,

Spray Lubricant & Rust Blocker

1

| vou let rust get the upper hand
on tools with moving parts, the
rust can “weld" the parts together.
{The rusted hand drill shown at
1 right | a perfect eximple.)

That's why | was interested in
thiz Bullfrer Spray Lubricant and
Rust Blocker. Tt loosens parts that
are stuck topether, Plus it helps
prevent the parts from rusting again

To accomplish this, it works ina
similar way lo the other Rust
Blocker producls. After spraving
on the lubrcant, it coats the metal
with VCIs that protect against rust
ant] earrosion for up to a full vear.

Here agnin, the spray lubricant
is nontoade, and it's safe for the
environment as well. (For sources
of Bullfrog products, see page 31.)
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is offering some of the hardware

and supplies needed fo build the

projects in this issue
We've also put together a list
o ather mail-order sources
that have similar hardware
aand supplies.

o=
A Power Sanding Systems

A power sanding system 1s a quick and
easy way to sand a bowl om the Lithe.
Thie hook and koop and Power Lack sys-
temns shown above and descrlbed in the
article on page 28 nse cirenlar disks of
sandpaper that aliach to a holder. The
holder fits into the chick of & varabla-
apoed, reveraible drill

Depending on your needs, each
power sanding system can be pur
chased s 2 complete kit Or you can
simply buy the bolders and sanding
disks individually os you need them,
The margin lists sources for both
power sarding systems as well a3 the
Grip-A-Disc Shear Sanding tool fea
tured on page 29,

A Glue & Accelerator

[n the article on page 12, we describe a
technlique for moumnting a partiady-turmed
bowl 1o 2 wood bleck. To attach the bowl
apcirely without serews, we used an
"Inatarit” ghue (ahove right). An accel-
erator (above left) speeds up the drying
[ro0ans S0 you ean fum almost imomedi-
Mhrms.mﬂumm

= S e s i e ek A 0 BB tmaran

s

A Miter Gauge Fence Kit

”B:ﬁ“éa.,.

Xb‘“ﬁ ’3‘

A Bowl Blanks
Turning a bowl lile the one shown an
page 12 starts with a bowl blank. Ong
way to obtaln a bowi blank is to buy one
that's already cut to size. As you can
see in e photo above, blanks are
available in o number of different sizes
(and types of wood). To prevent
checking, the blanks are sealed on the
edges and ends. Sources Tor bowl
hhnhnmiﬂﬁﬂlnﬂﬂmrﬁn.

MAIL
ORDER
SOURCES

Craft Supplies
BOO-551-8876
Bl Blanks,
Glue & Acoeleraior,
Power Sanding,
Grip-A-Dige

Lee Valley Tools
800-871-8158
Glue & Acceleralor,
Bowd Blanks

Packard
Woodworks
S00-683-B876
Bowl Blanks,
Gine & Acooleralon,
FPower Sanding

Woodcralt
800-225-1153
Poipay Sarnding

Shophiotes Project Supplies i offering a complete hardware quu build the Miter
Gauge Fenoe featured on page 16, The ki includes all the hardware required to baild
the fence. All you need to supply i the phywood, If you want, you can purchase 32"
long pieces of T-rack separately to build this project or other shop jigs and fixtures.

Weod Net

* 101 Wosdwsenmy Tps Onine

.iw e,
* Woothol Feoum
* Power Tool esews

ww Augusthome com

* Praject plans yoe can dovalne
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MITER GAUGE FENCE KIT

6853-100 $45.95

SINGLE T-TRACK, 32°-LONG

4502-024 $12.95

i <aRust Blocker
CUSTOMER SEMVICE The war against rust never seems to el
* Access ilarmation about Bul you can cectainly win a few more of
o Find o Ty sapmn” the bedtles by adding the Fulliog Rust
las Dt ieceived.

* Change your mading address !
or o émesl addness.

* Renew your eaecrgtion

= Pay your bl
wiwnShophotes.com

ShopNotes

Blocker products shown on the opposite
page to your arsemal of weapons. To locate
a flealer near you or to order divect, call
PullFrog at 1-800-854-3146,

3l

FREE
Online Tipe
I you'd like even
miore woodworking
tips, tha solution
is simpla. Just
wisit us al our
website and sign
up 1o receive &
free fip via email
every wesk.

ww ShopMotes. com




Aln years past, 8 charmaker used & wood brace and an
assorirment of bifs fo grilf hofes
brace s made of sold beech, and its strengthened by

The curved amm of s

Itdn, brass plates. Tochange bis, simply push a bulton on
the side of the brace, This moves & sprng-ioaded (aich

huck that grips @ noich in the end of the il




