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EDITOR'S NOTE

lawless Fit. Getting pieces to fit

together perfectly is one of the

most satisfying paris of being a
woodworker, Like most woodworkers,
it doesn't matter if the project is large
or small. If the pieces fit together well,
I'm happy. But petting a perfect fit is
easier sald than done,

Take box joints for instance. Box
joints look rather simple and uncompli-
cated. So maldng them should be easy,
All you have to dois cut a series of slots
on the ends of adjoining pieces. Sounds
simple enough.

But there's more to making box
joints than cutting & bunch of slots, You
also have Lo consider the spacing be-
tween each slot (the pin), To make hox
joints that fit (ogether perfecily, the
pins and slots need to “mesh” together
like the teeth on a pair of gears.

To make good box joints you need to
eut the pins and slots with machine-like
precigion. And that's the idea behind
the Box Joint Jig shown on page 6.

BOX JOINT J1G. Like many other box
Joint jigs, this one attaches to your mi-
ter gauge and can be used on either a
table saw or router table. And like
other jigs,it has a “key” to position the
workpiece. But what makes this jig
unique i the way the key is designed.

ADJUSTMENT SYSTEM. The key is
designed with a built-in adjustment sys-
tem that allows you to do two things.

First, the size (width) of the key can
be adjusted to fit slots from 44" all the
way up to 134g" (the width of a dado
blade). This means you can cut different,
size: box joints with only one jig.

Second, you can change the spacing
betwesn the slots with the turn of a
knob, This allows you to “dial-in" per-
fect fitting box joints every time,

SLIDING BEVEL GAUGE. Getting
parts to fit together perfectly is also
important when making the Sliding
Bevel Gauge (see page 22),

ShopNotes

The challenging part is you're work-
ing with two different materials —
brass and wood. Thiz means that typical
woodworking technigues don't apply.

For example, gluing brass to wood is
a problem. Whether you use yellow
glue, white glue, or even epoxy, you
won't get & permanent bond. The rea-
san {s brass doesn't move with changes
in humidity — but wood does, So even-
tually the bond will break,

RIVE) 8. The solution to this problem
is Lo mechamically fasten the pieces to-
gether whenever possible. One way to
do this is to “rivet” them together,

Rivets allow you to do something
serews can't — they can “draw” several
pieces together from both sides and
permanently lock them in place. Basi-
cally, it's just a matter of drilling a hole
and using a piece of brass rod as a rivet.
(For more on this, 2ee page 24.)

BAND SAW FENCE. Another project
in this issue that uses metal is the Band
Saw Fence System (shown on page 16).
Adding this system is an inexpensive
and easy way to improve the aceuracy
and precigion of your band saw.

The heart of the system is the rails,
The rails are made from aluminum an-
gle. Tt's inexpensive and easy to work
with. And it allowed me to solve a prob-
lem I've run into when using other band
saw fences — “drift.” (Drift s the ten-
dency of a band saw hlade to pull or lead
one way or the other during the eut.)

ADJUSTABLE RAILS. The two-piece
front rail is designed so you can change
the angle of the fence. This way you can
compensate for drift and end up with a
perfectly straight, precise cul.

FENCE ACCESSORIES, To make ac-
curate stopped euts (like the shoulders
of 2 tenon), the fence is slotted for an
adjustable atop block. This alot also al-
lows you to attach atall auxiliary fence,
The extra support this provides makes
resawing safe, easy, and accurate.
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Creating a
straight edpe

i2 easy with
this simple jig
Jor your router.

JIGS & ACCESSORIES

edge. It's the first steptoa
suceeasiul project. To ereate this
edge, you can use a hand plane or
apower jointer, Or you can do the
job with this simple jig and a
router, see photo,

A JOINTER In some ways, this
jig iz similar to a power jointer —
a revolving cutlerhead produces
aclean, straight edge. On a power
jointer the workpiece is pushed
over a stationary cutterhead. But
with this jig, the workpiece is sta-
tionary and the cutier (arouter bit)
moves across the edge.

There are two basic parts to
this router jointer: a platform,
and a sliding earriage.

I started by building Lhe platform.
It's just a plywood base (A), and
two guide rails (B), see Fig. 1.

BASE, The length of the basa (A)
determines the maximum length
of the workpiece that can be
jointed. In my case, it's 48" long.

To elamp short or narrow stock
to the base, slots are cut in from
the front edge, see Fig. 1.

CUT BASE FROM
ML THICK PLYWDOD

SECOND:
CUT SLOTS FOR CLAMPS

THIRD:
BCREW GLIDE RAILS TO BASE

;"/-‘ Lr-(—‘lh"-l-r-l— l!.a.'—hT-l—ﬂu"

GUIDE

Fa

+ S T PR WOODACREW

GUIDE RAILS. All that's left Lo
complete the platform is to add
the guide rails (B), see Fig. 1.
These rails form a “track” o
guide the carriage,

The thickness of these rails de-
termines the maasimum thick-
ness of the workpiece. Since 1 do
most of my work with 34"-thick
atock, I made the guide rails the
same thickness (34%), see Fig. 1.

To make the rails, start by cut-
ting two 1%4"-wide blanks to a

rough length of 60". Then, trim
the rails to match the length of
the base (48"), see Fig. 1. Note:
Save the eut-offs.

CUT-OFFS, | used the cut-offs
for two things. First, they serve
as temporary spacers to position
the guide rails. Second, one piece
is used later to make the carriage.

ASSEMBLY. The important step
in azsembling the platform is to
get the correct spacing betwean
the rails. This ensures that the




JIGS & ACCESSODRIES

@ carriage will slide without bind-
© ing and yet not have any side to
side play.

To do this, first serew one rail
flush with the back edge. Then,
put the spacers between the raile
and screw the other rail in place.

With the platform complete, work
can begin on the carringe. It con-
sists of an awdlary base for your

rouiter and a guide bar, see Fig, 2.

AUXILIARY BASE. The auril-
iary base (C) is just a piece of
Vi"-thick Masonite. (ne end is
acrewed to the guide bar The
other end rests on your work-

pieece, refer to Drawing below.,

The auxiliary base is 7° long
and cut to match your router

base, see Fig. 2. To locate the bit

and mounting holes in the Ma-

sonite, use your original router and screw it in place, see Fig. 2.

base as o template, see Fig, 2a.
GUIDE BAR. The next step is to
add the guide bar (D} that rides
in the “track” of the platform, To
do this, eut one of the guide rail
gpacers Lo a length of 8", Then

Now ingert a straight bit (I use
a 1% bit) and mount the router to
the auxiliary base.

ROUT GROOVE. To creale a
reference for jointing the edge of
o board, a shallow groove is

center the hase on the guide bar  routed in the base. (For more on

setting up the jig, see box below,)

Since there's no workpiece un-
der the router, it can tip while
routing. To prevent this, carpet
tape a %4"-thick block to the bot-
tom of the aoxiliary base. Then
set the bit to cul Ye"-deep, and
rout the groove, see Fig. 3.

Using the Router Jointer

There are two steps to using the
router jointer after you've clamped it
to your bench. First, position and
clamp your workpiece to the jig, see
Drawing. Then it's just a matter of
eliding the earriage Lo joint the edge.

POSITION WORKPIECE. To posi-
tion a workpiece, place the rough
edge to be jointed o it extends about
6" (the maximum ent} over the
groove in the base, see Drawing.
Then clamp the board to the base,
Note: Make sure the overhang is the
game at both ends,

JOINT THE EDGE. Then to joint the
edge, just slide the carriage from
vight to left. A single, smooth pass
along the entire length of the board
works best,

Thin Stock. If you want to joint w
stock that's thinner than ¥4, vou'll
need lo support the camiage so
doesn't lip. To do this, carpet lape

a scrapwood spacer fo the auxil-
iary base of the carriage.

| CLAMF i TO BENCH ]
NOTE: alwavs ’
ROUT FROM BIGHT T

CLAMF WORKEFIECE
FOR Wa™ MAXIM LM 2T
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A unique micro-adjustment

system lets you “dial in” perfect

[itting box joints on your table
saw or router table.

A. Micro-Adjustment System. A palr
of knobs adjusts the jig to the desired
size and spacing of the pins and slots.

FEATURE PROJEGCT

Box Joint Jig

The thing that impresses me most about this
box joint jig tsn't the tight-fitting joints you
can make with it. After all, that's what you expect
from & precision-made jig. Whal's unique is how
quickly and easily it can be adjusted.

Unlike most box joint jigs I've used that require
an almost endless amount of “tweaking,” this jig can
be set up in a matter of minutes, The seeret is u
built-in system that lets you adjust the jig in ex-
tremely small increments.

MICRO-ADJUSTMENT SYSTEM. This system is
designed to adjust to the desired size and spacing
of the pins and slots that make up a box joint, see
photo A. By simply turning a knob, the jig can be

i ShopNotes

B. Key. To cut identically spaced pins
and slots, two metal brackets form a  box joint jig, it can be locked in place
“key" that positions the workpiece

set to cut slots that range in size from a width of
14" to 1346". A second knob changes the spacing of

the pins and slots. This tightens (or loosens) the g
joint which allows you to sneak up on a perfect fit. -

KEY. The adjustment system works by moving
two metal brackets, see photo B, The brackets form
& “key” that automatically positions the workpiece
so cach slot is eut a uniform distance apart. This
crieates a series of ping and slots that fit together
like fingers in a glove.

LOCKING FEATURE. To prevent the key from
“ereeping” once it's adjusted, a pair of plastic kmobs
locks it securely in place, see photo C. The result s
perfect fitting box joints.

C. Locking Feaiure. After adjusting the .

with two plastic krnobs

No. 8



FEATURE

PROJECT

EXPLODED YIEW PO
BAGK  ADJUSTMENT
W' - 20 ADJUSTMENT BLOCK
PLASTIC E
STAR KHOS Brdox

-
% N

=] THREADED 00

(e LONG)

1032
KMURLED KO a-"j

BACK ADJUSTMENT
ENOD CHAMGES KEY TO
FIT S1ZE OF SLOTE

FRONT ADJUETMENT
ENHOB CHANGES SPACE

BETWEEM SLOTS  EMD FLATE(D)

RROBS “LOCK 1N™
ADJUSTMEMT

Hardware

& (1) Va" x 1" Machine Screw
® (3) V4" - 20 Plastic Star Knobs

® (2) 10-32 Knurled Knobs (Brass)
® (2) 10-32 Threaded Rods - 212" (Brass)

® (3) Va" Flat Washers * also sold as mending plates
| ® (2) 94" x 4" L-Brackets"
|« () #6555 Woodsarms Materials List
® (1) V4" x 112" Carriage Bolt
® (1) Va"x 2Ve" Carriage Bolt A Fence (1) FaxBlz-18
® (2) #8 x ¥4" Rh Weodscrews B Backing Plate (1) W2 x 5V - Va Masonite
® (2) 10-32 Threaded Inserts € Fixed Material Rest (1) FaxtVz -1%
® (4)10-32 Washers (Brass) D Movable Material Rest (1) F4x3-5%
. & (2)10-32 Lock Nute E Fromt Adjust. Block (1)~ %3x2 -6z
F Back Adjust. Block (1) ¥4 %2 -5%
G End Plate (1) Vg x 2 -2V

i ® (2) 10-32 Hex Nuts (Brass)
|
‘ No. 8
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FEATURE PROJECT

Fence and Material Rest

1 HOTE:

-~

CUT DADO 14"-DEEF Av pojce
K" FLAT
WASHER
K" - 20
PLASTH
STAR
EHOD e
CUT V" MITER s
(OM TOPF GORMER 3
F MOTE:
MOVABLE Sl FIED
MATERIAL @ Eﬁ%
FIXED i
MATERIAL REST | & THCF
: -
B) BACKING FLATE
MNOTE:
DRILL COUNTERSUMK HOLE
1M BACKING PLATE LS
The box joinl jig is designed with This two-part rest creates an
a tall fence that supports a waork- MATERIAL REST opening that provides clearance
piece when yon stand it on end. Withthe fence complete, thenext for an adjustable “key” that's
This lets you cut slots on the end  step is to add a material rest. It added later. And it lets you slide
of the workpieee by pushing the servesasa‘shelf"toraisetheend the jig throngh the blade without ‘
jig through the blade (or bit). of & workpiece above the saw or  cutfing into the material reat.
FENCE. The fence (A) is just & router table. This way, the work- BLANK. Both parts of the rest
piece of #4"-thick hardwood (ma- piece spans any irregularities in  start out as a 34"-thick blank, see
ple) with the top corners mitered, thetable insert thal cancansethe Fig. 2. After cutting a rabbet on
see Fig. 1. To provide plenty of depth of the slots to vary. one edge to form the shelf, the

support, the fence s 514" tall
(wide) and 18" long.

BACKING PLATE. After you've
cut the fence to size, the next step
is to add a replaceable backing
plate, The plate prevents the wood
fibers around the back of the slot
fram chipping out as the hlade
pusses through the workpiece.

Ho why doean't the fence alone
golve the problem of chipout? Be-
canse as the jig passes over the
blade, a slot iz cut in the fence as
well as the workpicece. The prob-
lemn is omee a large slot is eut,
you've removed the support.

That's where the backing plate
(B) comes in. It's & piece of 14"
Masonite that fite in a shallow
dado in the fence, see Fig. 1. To
make it easy to replace when it
gets chewed up, the plate is held
in place with a machine screw and
knob (or wing nut), see Fig. 1a.

8

TWO PARTS, The matlerial rest
conzists of two parts. A fized rest
{C) is attached permanently to
the jig. And a movable malerial
rest ([} that slides from gide to
side, see Fig. 1.

two parts are cut to final length.

Then the fixed rest is trimmed
to width and glued to the bottom
of the fence, see Fig. 1. The mov-
ahle rest is used later as a platform
for the adjustment system.

2

FECES TO LENGTH

THIE P Tl b FIXED
MATERIAL EEST 7O WIDTH

SECOND: crosscur

© Fixep
MATEREIAL REST

¥
Y

an

)

RABBET EPGE

MATERIAL REST

t
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FEATURE PROJECT

Adjustment System

3 BACK. T w At
ADJUSTMENT BLOCK o, _#® L-BRACKETS
B 1
)
l ’-
Yy -
WASHER W
'1\\.%
MOVABLE
MATERIAL REST 3
FRONT [
NOTE: GLuE 8Ack
ADJUSTMENT BLOCK FLusH 1 DUSTMENT K'}
WITH BACK AND END OF BLOCK |. i
MOVABLE MATERIAL PEST ll W\ CARFIAGE

BOLT

. LEGES™ OF BRACKETS FORM KEYT
—

After completing the material
rest, work can begin on the ad-
justment system. Basieally, this
system consists of two adjust-
ment blocks and a pair of L-
shaped metal brackets, see Fig.
3, The blocks and brackets work
together to form a “key” that ad-
justs to the desired size and spac-
ing of the slots that make up the
box joint.

ADJUSTMENT SLOTS. To make
the key adjustable, slots are eut
in the front (5) and back adjust-
mant blocks (F), see Fig. 4. Then
the back block is glued to the
movable material rest (D) that
was made earlier to ereate an L-
shaped assembly, see Fig. 3.

KEY. When the glue dries, the
next step ia to add the adjustable
key. To do this, the L-brackets
are attached to the ends of the
blocks. These brackets are just 4
mending plates that I picked up
at the local hardware store, (See
page 31 for other sources.)

The only unusual thing is the
brackets need to be modified
slightly to fit the adjustment
blocks. This requires trimming
the ends and drilling an addi-
tional mounting hole in each
hracket, see Fig. 5.

No. 8

ATTACH BRACEETS. Now Lhe
brackelz can be serewed to the
ends of the blocks so the bottom
“legs” are flush with the front
edge of the material rest (D), Al

ter the adjustment system is as-
sembled, the legs will extend in
front of the fence and form the
key that's used to position the
workpiece, refer to Fig. 3a.

Nl :
r* it e
o B £
FRONT ADJUSTMENT BLOGK
TO LOGATE HOLE,
2 REFER TO FIS, & E%—-— gt
i 258" [ -
et Bl -
5 FIRST: vRiM TOF
EMDS OF L-BRACKETS
i T FIT BLOCKS
PR ! ——BECOND: oriLL
ADJUSTMENT HOLE 3™ cOwWN
BLOCE FEC TRIMMED
ENDS
w8 x 50" Fh
WO DLE o WOODSCREW
MATERIAL %
EEST
EXISTING HOLE
MOT LSED

-




FEATURE PROJECT

Locking System ___

The two adjustment blocks allow
vou to set the size and spacing of
the key. To prevent this key from
moving once it's adjusted, I in-
stalled a special locking gystem.
Thia system has two separate
"locks" — one for the size of the
key, and one [or the spacing be-
tween Lhe key and the hlade.
BIZE LOCK. To lock in the size
of the key, the adjustment blocks
are held together with a carriage
bolt and knob, refer to Fig. 8a.
The bolt passes through a hole
drilled in the front block (E) and
through the short slot in the back
block (F), see Figs. 6 and 6a.
TEMPLATE. To ensure the hole
in the front block alipns with the
glot, [ used the back block as a
template, see Fig. 6. With the ends
of the blocks flugh, a 14" brad
point bit can be used to mark the
center of the hole at the end of the
glot, see Figs, 6 and ba
DRILL HOLE. After locating the
centerpoint, drill a shank hole for
the carriage bolt. Then to recess
the head of the bolt, T used a
Forstner bit to drill a counter-
bare., Now the carriage bolt can
be installed and a washer and
knob (or wing nut) threaded on.
SPACING LOCK. The next step
is to provide a way to lock in the

& POSITION FRONT BL0ck (g e ™
FLUSH WITH EMD 08 ol
MATERIAL REST "‘u"'“m‘“é"'r BLECK
\ ¢
" L ora daspa,
] ]' ! [COUNTERSBORE
® j ! WeoEEr | |
ol .
Illl 19 ‘:h T
n - i
ARE HOLE LOCATION WITH
ADJUSTMENT | o' BRAD POINTBIT )
BLOCK |
i
7 | FIRBT: supe sLocks AL -‘-ﬁ-"' . ; ™
THE WAY TO THE LEFT = |
PRALL 30, | (&)
SECOND: mark HOLE COUNTERBORE h
AT END OF SLOT la"-DEEP I 4
F i
I @) ! @ I;._
s Vo
| 3 | 'l-k
1 L2
K L‘u 1 LY
A J

spacing between the key and the
blade. Here again, a carriage baolt
B used. But this time it passes
through a hole in the fence and
the long alotsin both blocka.

To locate this hole, place the
aszembly under the fence. Then

glide the blocks to the left as far
as possible, and mark the hole at
the end of the slot, see Fig. 7.
All that's left is to drill a eotan-
terbored shank hole in the fence,
see Fig. Ta. Then install a carriage
bolt, washer, and kmob as before,

Vertical Drilling Jig

Holding a long workpiece (like the
box joint jig) steady when drilling holes
in end grain can be a challenge. So
when [ drilled the holes for the adjost-
ing rods, T used o simple jig, see photo. L.
It's just a couple of pieces of wood
held together at a right angle and a J\
wriangular support piece, see Drawing.
To center the hole on the bit, the
hase is clamped to the drill press table
a0 the upright extends over the edge,
Then, with the work clamped to the
-upright, loosen the table and swing NoTE:
the workpiece under the bit.

1\

Lo

JIG MADE FEOM
B-THICK STOCK

10
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FEATURE PROJECT

M:cro—Aaﬂustmsnt System

The most unigue feature of the
box joint jig is the micro-adjust-
ment systemn. This system lets
you “fine tune” the key to the de-
gired size and spacing of the slota.

ADJUSTING RODS. The secret
is a pair of adjusting rods. One
rod threads into the end of the
back block, and the other into the

FHC-LONG $0-32
THREADED ROD

fence, see Fig. 8. By turning the | g e

adjusting rods you slide tha
blocks from side to side
which positions the key.
{For more on using the miero-ad-
justment system, see page 12.)
ADJUSTMENT ASSEMBLY. To
make this work, an adjustment
assembly is attached to the front
block (E), see Fig. 8. This assem-
bly congists of a thin wood plate
and several pieces of hardware.
END PLATE. Before installing
the hardware, 1 made the end
plate (G) from a piece of 14"-thick
hardwood, see Fig, 9a. After drill-
ing holes for the adjusting rods
and two mounting screws, the
plate can be used as a template to
mark the corresponding holes in
the end of the jig, see Fig. 9.
DRILLING J1G. Marking the
holes is easy. The trick is holding
the jig steady to drill the holes. To
do this, I used a simple drilling
Jlg, =ee box on page 10. Once the

DRILL Z*-DEEF
HOLE Y0 FIT
b INBERT =

L

9 FIRST: /.
IN END PLATE b |
secon: | 6}
EEMOVE PLATE
AND BRILL T & el B
HoLEs . VN
THIRD: o _f
REMVE F | weTHIcK | DRILL ALL
PLATE ANO | srock |HowEs 34
DRILL MOLES B M
DRILL PRLOT L
HOLES FOR
e
\ ; J
holes are drilled, the micro-adjust-  adjusting pressure is created by
ment system can be assembled, a “stop” on each side of the plate.

The 215 -long adjusting rods
are cut from a piece of threaded
rod. To secept the rods, threaded
inserts are installed in the fence
{A)and back block (F). The actual

No. 8

The stop on the inside of the
plate is a washer and lock nut.
Another washer and a knurled
knob that's tightened against a
nut forms the oulside stop.

The last step is to attach the jig
to the miter gauge. The idea is to
position the jig so you can cut the
largest. possible slot without cul-
ting into the material rest.

This requires mounting your
widest dado blade {ar largest hit).
In my case, this was a 138" dado
blade, see Fig. 10, Note: Since [
don't like to remove that much
material with a router, the largest
routerbit [useisale" straight bit.

To complete the jig, check that
the miter gauge i= square to the
blade, Then position the fixed rest
against the blade and screw the
gauge to the fence, see Fig. 10a

11



Box Joints

Bagically, there are only two re-
quirements for making box joints.
Perfect spacing between the pins
and slots. And getting the ends of
the pins flush with the side of the
adjoining piece, see photo above,

Step 1: Raise Blade,
To produce a box joint with the
ends of the pins fush with the
side of the adjoining piece, raise
the blade to match the thickness
of the workpiece. Note: This is the
distance from the matenal
rest to the fop of the blade.

Step 2: Set Width of Key.
Using a slot cut in a fest plece,
the key is adjusted lo match the
width of the slot. To do this,
foosen the locking knobs and
fum the back adjustment knob

unitil the slot fits snugly aver the o

key. Then lighten the out-
side locking knob. :

Step 3: Adjust Spacing.
MNow ftum the front adjustmeant
knob to sel the spacing betwsen
the slois. After positioning the
key the width of one slot from the
blade, tighten the insicle knob.
Then make & test foint and read-
just il necessary. Moving
the key closer tothe blads

loosens the joint. Moving € =

it away tightens the fit.

TECHNIQUE

Using the micro-adjustable box
joint jig shown on page 6 solves the
first problem — cutting identi-
cally spaced pins and slots. (For
more on adjusting the box joint
Jig, refer to Steps 2 and 8 below.)

FLUSH PINS. But to solve the
second part of the problem (get-
ting the ends of the pins flush
with the sides) there are two
things you'll need to tale into ae-
count: the length of the pins and

MATERIAL
REST
KEY
—
: _*\‘}
i l
pao suace Il [ ")

yy

TURN TO ARJUST SIZE OF KEY
THEHTEM EMNOS TO LOCKE KEY

~

| ABJUST KEY TO MATGH SLOT — 3
: e I

A

TUEN TO ADJUST SFACIMNG
BETWEEN KEY AND BLADE

e
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TECHNIOQUE

@ e thickness of the workpieces.

Ideally, the length of the pins
matehes the thickness of the work-
pieces. So start by checking that
all the pieces are the same thick-
ness, Note: While you're at it,
“thickness"a few test pieces to use
when adjusting the jig.

The next step is to determine
the length of the pins (depth of
eut). To do this, I use a test, piece
as a set-up gauge and raise the
hlade to mateh the thickness of the

piece, vefer to Step 1 on page 12,

APPEARANCE. While it doesn't
“make or break” the box joint, |
lilke the look of a full pin (or slot)
on the end of each piece. So after
cutting each piece tolength, T start
with & board thats wider than
what's needed. Then, after complet-
ing the slots, the extra width is
trimmed to leave a full pin (or slot).

Naote: The “waste” also comes
in handy for keeping track of
which edge to position against

ShopNotea

the key, see Steps 4 through 6.

TRIAL JOINTS, Onee the pieces
are eut to “working” size, it a
good idea 1o make a trial joint.
The goal i= to slide the pins into
the slots with a “friction” fit. This
may reguire some readjusting of
the jig Lo get a perfect fit. Bul the
end result is worth the effort.

MAKE JOINTS. Now it’s just a
matter of culting matching slots
on each workpiece, see Steps 4
through 6 below.

Step 4: Cut Siots on End.

With the edge of the workpiece
against the key, cut tha first siot,
This creates a pin on the end of
the piece. Then position the
workpigce o cut each of the re-
raining slots by straddiing the
key with the siof thal was cut last.

Step 5: Cui Matching Slois.
To cut matching slots on the op-
posite end, fiip the workpiece s0
the wasle edge s orenied fo the
same side. Then, with the work
held firmly against the fence and
the matenial rest, cut the rest of
the slols using the same proce-
dure as before.

Step 6: Form Mating Pins.
To form pins that match the slots
on the adjoining piece, use the
first piece as a sel-Up gauge.
Just turn it around so the wasle
edge is on the opposite side and
the slof that was cut first fits over
the key. After culting this slot, sel
the first plece aside and com-
plale the box joint,

13



A fileand a
two-step tech-
nigque. That’s
all it takes to
sharpen a brad
point bit.

TECHNIDUE

Brad Point Bits

Bnﬂd point bits are designed
specifically to cut clean, ac-
curate holes in wood. Like any
other cutting tool, they work
best when properly sharpened,
Although the “business” end of
a brad point bit may look a little
complicated, it's easy to gharpen
once you know how it works.

COMBINATION BIT. Basically,
a brad point bit combines the best
features of three different drill
hits. It's like a hybrid of a spade
bit, & Forstner bit, and a twist bit,
see box below.

POINT. Like a spade bit, there's
asharp, tapered point for center-
ing the bit on the workpiece. This
prevents the bit from “wander-
ing” off the centerpoint as you
start the hole.

LIFTERS. After the point en-
ters the wood, two cutting edges
ar “lifters" take over. Like the
cutting edges on a Forstner bit,

Features of a Brad Point Bit

BRAD POINT BIT
--F___H‘H‘x‘

ShARF FOINT
CEMTERS [T

LEFTERS SHEAR OFF

FROM HOLE

the lifters act like & pair of revolv-
ing chisele that shear off and lift
out thin wood shavings.

SPURS. In addition to the lift-
ers, some brad point bits alsohave
two kmife-edged “spurs.” To pro-
duce a cleaner hole, these spurs
score the wood fibers around the

ShopNotes

perimeter of the hole.

FLUTES. As the hole is drilled,
gpiral flutes in the bit pull up and
eject the chips from the hole like
an auger. The basic idea is the
game as & twist bit. Only the
flutes are ground at a steeper an-
gle 2o they eject the chipa faster

There's really nothing mysteri-
ous about sharpening & brad point
bit. In faet, you ean restore a sharp
edge in less time than it takes to
drill a hole with a dull bit. All it
takes is a few strokes from a file.
(For more information on select-
ing a file, see box on page 15.}

CLAMPING J1G, The first step
is to provide a way to hold the bit
securely in place while you're
sharpening it. To do this, [ use a
simple elamping jig. Thi= is justa
serap block of wood (I used a 2x4)
with a shallow V-groove, see mar-
gin tip on page 15.

SHARPEN LIFTERS. With the
hit extending ahout 1" above the
block, the next step is to sharpen
the lifters (cutting edges). The

No. 8




gecret Is Lo ¢reale a clean, sharp
line along the edge. This requires
filing the angled “flat” on the end
of the bit, see Fig. 1.

FILING ANGLE. To  determine
the correct filing angle, just reat
the face of the file on the flat.
Onee you've “found” the angle,
push the file across the flat in a
continuous motion. The trick is to
fle the fat without nicking the
brad point or the spur.

To keep from vounding over
the lifter, raise the file off the hit
at the end of each stroke. Then
find the angle again and repeat
the filing process until the sur-
face is shiny and flat.

The important thing is not to
get carried away. The idea is to
hone the cutting edge. Not
reshape the bit. | usually keep
track of the number of strokes |
make on each lifter. This ensures
that an equal amount of material
is removed off each edge and that
bothlifters end wp doing the same
amount. of work.

SPURS. If you have & brad
point bit with spurs, the next step
is to "dreass” the tnside of the
spurs, see Fig, 2. Here again, find
the angle with the file. Only this

TECHNIDUE

SECOND:
FUSH FILE ACRDSS SURFACE

— BRAD
FOUNT

BFUR

TILT FACE OF FILE
AGAINST SFUR

FILE INGIDE EDGE OF SPUR holcs the bit
securaly in
place whan
sharpenivig.

— !P‘I..I
FILE SPUR wrm \
LIGHT STROKES

A scrap block of
wood with a
shallow V-groove

time, tilt the file =0 the face i
against the inside of the spur.
Now take one or two strokes
ontil the surface is shiny and
flat, A light touch here keeps
from damaging the lifters that
you've just sharpened. Note:
Dont file the outside of the

gpurgor you'll reduce the eutting
diameter of Lhe bil.,

POINT. At this point, you may
be tempied to sharpen the point,
But it's easy to remove more from
one side than the other. Since this
throws the bit off center, | leave
the point alone,

Selecting a File
There are a number of different files  in the way.
available that can be used to sharpen AUGER FILE. One file that’s espe-
brad point bits. cially snited to spurred bits is an suger
MILL FILE. For a large dismeter bit  file, This iz a flat file with two tapered
without spurs, you can touch up the ends, see photo above. One end has
cutting edges with a flat mill file. But  teeth on each face while the opposite
for spurred bits, a large file just gets  end has teeth only on the edges, see
photo at left. This creates smooth or
“safe” arens that let you file either the
spuror the cutting edge without dam-
aging the adjacent surface.
The only drawback iz an auger file
15 too big to sharpen smaller diameter
bits. To get between the point and the
spar, a needle file is a handy tool.
NEEDLE FILE. This iz a small steel
file that not only gives you move contro|

when sharpening small bits. But it aleo
dentally nicking the spur or point.
The problem iz these files don't
work with all bits. To resist heat,
some brad point bits are made of high
speed steel. As a result, an ordinary
steel file just doesn't “eut™ it.
DIAMOND NEEDLE FILE. The solu-
tion is a diamond needle file, see pho-
tos above and at left. The diamond
ahragive on the file does an exeellent
job of sharpening the hard steel of
high speed bits. In fact, if 1 had to
choose one file for all my brad point
bits, I'd go with a dinmond needle file.
(For sources of files, see page 31.)

ShopNotes
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Huw many times have you clamped a scrap
piece of wood Lo the Lable of your band saw as
a fence? Then spent the next hour fiddling around
with it just to get a straight cut.

The solution is simple — add a fence system. But
this iz an expensive option for most band saws. So
I decided to build my own, see photo. The fence
gystem is made up of two main parts: a wood fence
and a set of metal rails.

FENCE. The fence supports the workpiece and
determines the width {or thickness) of the eut. To
make sure it stays in place afterit’s been positioned,
there’s a simple, but effective fence clamp, see
photo A. Onceit’s clamped in place, the fence is rock
salid — there' no side to side play whatsoever,

-

B. Fence Accessories:

A, Fence Clamp: Buillinio this fencea is
a two-piece clamp thal pinches the
front rail and locks the fence in position.

16 ShopNotes

s

An adjustable
stop biock is one of wo accessories
that fit into a slot In the end of the fence.,

This unique fence system features
a built-in clamping system, adjust-
able rails, and a pair of handy
Jence accessories.

ACCESSORIES, There's a slot cut in the end of the
{ence to accept two oplional acceasories, One acces-
sory is a simple block that acts as an adjustable stop
for repeat cuts, see photo B. The other is a tall
auxiliary fence that provides added support when
resawing. (For more on this, see page 21.)

RBATLS, The fence fits into a set of aluminum angle
ruils: a two-piece front rail and & single baelk rail.
The two-piece front rail allows you to gquickly and
eagily adjust the angle of the fence to get a straight
cut, see photo C. (For more on adjusting the fence,
see page 21.)

In addition to being adjustable, the rails are also
designed so that you ean easily lift off the fence
whenever it isn't being used.

C. Adjustable Rail: The two-pisce front .
rail is designed so you can adjust the
angle of the fence o get a slraight cut

No. B



. EXPLODED VIEW

SHOP PROJECT

®
ADJUSTABLE
RAIL

BIZED TO BT
FOUR BanD
SAW TABLE

7

CROSS SECTION

i s
-
A e
apgusTABlE [ EEER

EAIL

Materials
A Amm (1) Wa x5 - 175 ® (1) Va™thick Aluminum ® (1) 316" Wing Nut
B Pinch Block (1)  1Wex1%s-5 Angle - 112" x 1¥2" ® (1) Sig" Plastic T-Knob
C Pressure Block (1) ¥ax2%4-56 ® (2) Va"™ - 20 x 4" Rh Mach. Screw  ® (1) 12" x V2" Round Nylon Spacer
D Mounting Rall (1)  1Ve x 1z - 24* o (1) V4" - 20 Lock Nut ® (4) #B x 2" Fh Woodscrew
E Adjustable Rail (1) Wz x 12 - 24° ® (1) V4" External Tooth Lock Washer  ® (2) #8 x 1Va" Fh Woodscrew
F Back Rail (1) 1We x 113 - 24° ® (1) V4" - 20 Plastic Star Knob ® (1) #8 x ¥a" Fh Woodscrew
G Aux. Fence (1) 5x 1794 - ¥4 ply o (1) Va" Washer * a sb-foot length of angle cut
H Stop Biock (1) Haxile -5 ® (2] 516" x 2V2"-long Carriage Bolt inte three equal sections pro-
* slightly less than 24" ® (2) %6" Washer duces ralls almost 24" long
No. 8 ShopNotes 17




The “d"-shapad »
arm of the fence
affows you to
slicla it all the

way to the laft to
achieve a maxi-
mum cut

The Fence

SHOP PROJEET

FRESSURE
BLOCKE
26 = W Fh £
WOODSCREW

g
2
5
b TIEE

BLOT IN AR IS FOR
OFTIONAL ACCESSORIES

ARM

The heart of the band saw system
is the fence, see Fig. 1. It consista
of three parts; an arm, a pinch
block, and a pressure block.

I started work by making the
arm. It's shaped like the letter
“d" —wide at the front Lo provide
a large clamping surface, and nar-
row at the end Lo clear the throat
of the band saw, see photo above.

The arm (A) iz made by gluing
up two §"-wide blanks of 34"
thiek stock, see Fig. 2. (I used
maple.) To determine the length
of these blanks, measure the
length (depth) of your band saw
table and add 5°. (In my case,
they're 1734 long.) After the glue
dries, cut the arm to shape and
sand the edges smooth, see Pig. 2,

13

SLOT.If you're planning on
adding the fence accessories
shown on page 21, now 1s the time
to cut a slot in the arm, see Fig. 2.

RABBET. Also, to prevent the
pinch bloek (B) from twisting
when it's screwed to the arm
later, 1 cut a 14"-decp rubbet in
the front of the arm to “lock™ it in
place, see Figs. 1 and 2.

PINCH BLOCK

The next step is to make the
pinch block that fite in the rabbet
you just cut, see Fig. 3. It forma
the rear “jaw” of the clamp that

holds the arm in place on the front
rail, refer to Fig. 1a,

To make the pinch block (B),
start by gluing up two pieces of
#"-thick stock to make a long
blank (about 8'). Then rip this
blank to match the width of the
rabbet (134"), see Fig. Ba,

A LIB Next, Lo create a “lip” so
the pinch block can ride on the
front rail, & rabbet is cot on the
edge of the blank, see Fig. 3a.

After the lip is cut, trim the
pinch block to match the width of
the arm (6%) and screw it In place,
gee Fig. 3.

2 FIRST:

LUK UP TWO LAYERS
OF Ba"-THICK STOCK

NOTE:

No.8




SHOPF PRODJECT

All that's left is to add the pres-
sure block (C), refer to Fig 1.
Since it's a short piece, | once
again started with an extra-long
blank. Cut this blank to match the
comibined height of the pinch
block and arm (284"), see Fig. 4.

SHALLOW GROOVE. To  help
concentrate clamping pressure
on the front rail, a shallow groove
i ¢ut in one face of the pressure
block, see Fig. 4.

After the groove iz cui, trim
the block to mateh the width of
the arm (5%}, and chamfer the out-
side cornerg, see Fig, 4.

CLAMP. The pressure block is
aitached to the arm with two
woodscrews. Clamping pressure
is exerted by a carriage bolt and
a T-knob (or a wing not). (For
sources of hardware, see page 31.)

The bolt passes through the
pressure block and pinch block,
refer to Fig, 1a. When the T-knob
is tightened on the end of the bolt,
it pinches the guide rail and locks
the fence in place,

TEMPLATE. The tricky part is
getting the serew and bolt holes
to align in both pieces,

To solve this problem, I drilled
holes in the pressure block first,
see Fig. 4. Then I used the pres-
sure block as a template to drill
the matching holes, see Fig. 5.

= BLOCK
(' = 190 - 8%

4 DEILL COUNTERSUNK 5:(1AN*. .

OLES FOR F5 x 1¥%* Fly o
HOLES ‘Wﬂ *nsw —"1. 4 l-_‘
J w | ] e
e : T

e
— We"-DEEF

aroove l o
_ ¥l —

PRESSURE & J 3
BLOCK o s

ASSEMBLY. After the holes are  NYLON SPACER. To complete

drilled, the fence can be assem-
bled. To do this, drive the car-
riage bolt into the pineh block.
Then, screw Lhe pressure block to
the arm and thread on the T-knob
(or wing nut), refer to Fig. 1a.

the fence, screw a round nylon
gpacer to the narrow end of the
arm, see Fig, 6. This spacer will
ride on the back rail and support
the fence when the arm doesn'i
rest directly on the saw table,

r |
._5_'J CARPET TAPE
PREGSURE BLOCK
WSE _TO AEM
SHARK

| By HB % 3" Fh
r*'_ _‘1 WOODSLREW
#Bw " Fh—y
NOpE N |
L nvowm | HOTE:
SPACER | END OF FACER
15 COUNTERSUNE
_ I FOR SCREW
= PRESSURE BLOCK .. SPACER BALK
AS A TEMPLATE FOR —— FOR BAlL
DEILLING MOLES SUPPORT " A
SEE Fi7. 1a,
No.§ ShopNotes i




An adjustabie two-
piece front rail and
a single back rail
provide support for
the fence and allow
vou fo compensate
for “drift."

SHOP PROJECT

NOTE:
CHAMFER
EXPOSED
CORMERS
OF RALS

"

EXTERMAL TROTH
LOCE WASHER

With the fance complete, work ean
begin on the ruils: u two-piece front
rail and a back rail, see Fig. 7.

ALUMINUM ANGLE. All three
rail pieces are made from 114" x
112" aluminum angle (available at
most hardware stores), 1 used a
hackzaw to cut the rails from a
single six foot length of angle
{each piece is almost 24" long),

FRONT RAIL. The front rail
consists of two pleces, see Fig. 7.
A mounting rail (D) which at-
taches to the table of your band
saw, And an adjustable rail (E)
that pivots so you ean adjust your
fence to get a straight cut.

The pivot peint is centered on
the length of the rails. A slot on
one end allows you to adjust the
rail and “lock” it in position.

EPACER BLOCK. The tricky part
is drilling the holes in both rail
pieces so they align. The solution
is to elamp a spacer block be-
tween the rails, see Fig. 8. Then
lay out and drill the holes.

MAKE SLOT, Next, to create
the slot in the adjustable rail (E),
I drilled a series of holes and filed
the slot smooth, see Fig. 8b.

MOUNT RAIL. To mount the
front rail, two oversized holes are

20

drilled in the mounting rail (D)
for bolts. These bolts thread into
the pre-drilled holes in your table
top, see Fig. 7. (Note: If your
band saw doesn't have these
holes, you'll need to drill them.)

The important thing is that you
locate the rail so it's 14" below the
top of the table, see Fig. 7. This
enzures it won't interfere wilh
the bar of your miter gauge, see
Figs. T and Ta.

BACEK RAIL. Onee the front rail
is bolted in place, the only thing
leftis to add the back rail (F), see
Fig. 7. It bolts to the rear of the
table to support the narrow end
of the fence, see Fig. Th.

All you need to do iz drill two
oversized mounting holes and
ball. it to the band saw Lable,

CHAMFER CORNERS. Finally,
file off the sharp exposed corners
on the rail pieces, see Fig. 7.

@"‘—-_-——". 3 i

ADJUSTABLE
RAIL

NOTE:

CLAMF TEMPLATE
BETWEEN RAILS
BEFORE DRILLING HOLES

CEHTER OF SLOT,
PRILL V=[x, HOLE
Y FROM END

S TEMPLATE
(19" 24° - 35 PLY)

FIEST:

SECOND:
FILE SLOT
BRADOTH "
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Fence Accessories

There are two fence accessories
that I find myself reaching for all
the time. One's a tall suxiliary
fence that makes resawing safe
and aimple, see Fig. 9. The other
is an adjustable block that's
handy for making stopped cuts
{like cutting tenons), see Fig. 10,

AUXILIARY FENCE. The auril-
iary fence (G) offers additional
support to your workpiece when
resawing. It's just a piece of ply-
wood cut to mateh the length of
the arm (1734%), see Fig. 9.

This fence attaches to the arm
with a bolt and a wing nut, see
Fig. 9. To prevent your work-
piece from catching on the bolt,
eounterbore the hole, see Fig, Ba.

STOP BLOCK. The stop block
(H) is a piece of serap hardwood
with a hole drilled at one end for
a earriage bolt, Locating the hole
near one end allows you to flip the
bloek and position it either close
to the blade, or back by the end of
the arm, see Fig. 10,

To complete the stop block,
chamfer the two opposing cor-
ners of the block for sawdust re-
lief, see Fig. 10.

o [ 7 e e
|

ALXILIARY FENCE
(="« 179" - %4 FLY)

ADJUBTABLE ——<
EAIL

P 846" WING NUT

Adjusting the Fence

The most unigne feature of this
fence systemis it's ability to eom-
pensate for drift. Drift is the ten-
dency of the blade to “pull” one
way or the other while cutting.
This can he caused by using a dull
hlade, or a blade with uneven sel.

The solution is to adjust the
angle of your fonce to match the
pull or “drift.”

ALIGN FENCE. The first step is
to alipn the hand saw fenee to
your miter gaoge slot,

Start by positioning the fence
next to the edge of the miter
gauge slot and lock it in place.
Then loozen the starknob on the
adjustable rail (E), zea Detail

Next, pivot the adjustable rail
until the arm of the fence aligns
with the edge of the slot, and
tighten the star knob.

TEST CUT. To check the fence
system, | make a test cut. Start
by standing a scrap piece of wood
mﬁﬁraﬂﬂmw‘-w.

Then position the fence to cut
half it's thickness and resaw the
board. If the cut is straight, no
farther adjustment is needed.

DRIFT. If the cut isn't straight,
you have a “drift" problem. To
compenzate for this, loosen the
star knob on the adjustable rail
and pivot the rail to match the
angle of the drift, see Drawing.

L
STAR KHOB LOCKS RAIL
\ AT DESIRED AMGLE i

S0 FEMCE ALMINS WITH
MITER GAUGE SLOT

THIRD:
ADJUBT RARL AND FEMCE
FOR BTRAIGHT CUT

No. 8
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Hardware

& (1) Vis" Brass
Strip-1"x 12"

® (1) V4" Brass
Wing Nut

® 1) Va"x1"Brass
Machine Screw

& (1) 14" Brass Nut

® (1) V&5"-Dia.
Brass Rod 12"

& (4)82 x 14"
Brass Screws

FINE TOODLS

rass and wood. Two tradi-

tional materials for making
hand tools. And the bevel gauge
shown here is the perfect oppor-
tunity to combine these materiala
to make your own fine tool.

All you need are two small
pieces of wood and a 1*-wide brass
strip. (Brass is available at most
hobby stores, or see page 31.)

The challenging part is getting
an almost flawless fit between
the brass and wood. To get a fit
like thiz requires some special

How do you get a flawless fit between
brass and wood? All it takes is a scrapwood
Jig and some simple techniques.

techniques. (For more on Lhis, see
the boxes on following pages.)

| started work on the bevel gauge
by making the wood handle, see
Dirawing at lefi. Since brass can
stain light colored woods when
it's filed or sanded, T used walnut,
But any dark hardwood will do.
To make the handle (A), first
cut two 34"-thick blanks to match
the width of your brass stripa(1")
and 534" in length, see Fig. 1.

cuT T'lllﬂ MPEMTHCAL
BpC-THICKE HAMNKS

BOTTOM RABDET
15 35" LOMNG —

HL{T

MB-EE‘FE ARE CUT
—— T3 MATEH THICKMESS
OF BRASS
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FINE TODLS

RABRETS. After these hlanks
are cut to size, shallow rabbets
are cubl on the ends Lo aceept
brass trim plates, see Fig. 1.

The depth of the rabbets is the
same thickness as the brass strip
{146"). The only difference is their
length (height), The rabbeta on
the bottom end of each blank are
44" long. But the rabbets on top
are 1% long.

To eut these rabbets, 1 at-
tached an auxiliary fence to the
table saw. Then, to support the
workpiece, I clamped it to a sim-
ple jig, see Fig. 2,

TRIM PLATES

Onece the rabbets are cul, the
next step is to fit the top (B) and
bottom (C) trim plates in the rab.
bets, see Fig. 8. All the brass parts
(including the trim plates) are cut
from a single 12" long brass strip.

The unusual thing is they're
not all cut at once. Instead, the
brass strip is first squared at one
end. Then a trim plate is marked
out and cut to rough length. Then
the rough-sawn edge of the strip
is squared up again, and the next
plate is cut, see box below.

= )
'

| B)

TEMPORARILY FASTEN
FLATES TOD HAMDLE WiTH
"INSTANT™ GLUE

FECW ONE 1Z2°-LOND STREIF

L ~©
e [

NOTE: ALL BRASS PIECES ARE CUT

POSITION FILED
EMDS AGAINST
SBHOULDERS

1 I./ ROUGHLY 347 |

e i

‘o |®|o|o| o
&

NOTE:
BOUARE ENDS AFTER EACH CUT

Cutting the pieces individually
like this ensures that each trim
plate will fit tight against the
shoulder of the rabbet.

FITTING THE PLATE. But be-
fore you can cut the plates to
length, the brass stripneeds tobe
flattened, see box below. Then,
one end of the strip s squared
and cut to rough length, see Fig.

3. Later, it will be filed fush with
the end of the handle,

GLUE TRIM PLATE. Afier the
plate is cut to rough length, 1 use
“instant” glue to temporarily
hold it in the rabbet. Instant glue
isn't strong enough to hold the
brass strip in place permanently.
Later, it will be attached perma-
nently with serews or rivets.

Fitting Brass

I.‘HI

Fitting brass to wood is easy with

® For a brass strip to fit tight in a
rabbet, it has to be flat and square,
The problem is they aren't manu-
factured this way, see Detail.

To solve this, I use a simple jig,
see Drawing. It's just a block of
wood with a shallow rabbet cut in
it for the brass strip.

FLATTEN FACE. To flatien the
hrass, glue a piece of 120 grit sili-
con carbide sandpaper in the rab-
bet. Then slide the entire stxip
‘back and forth until it's flat.

SQUARE EDGE. Next, to square
an end, extend the strip past the

J!ﬁ{l?rnﬂ'-b'j’f

this simple jig. First, the brass end of the jig and damp it. Then ( gﬁ:ﬁ;ﬁnp BAUARE
strip is flattened, Then, one end  using the end of the jig as a guide, rux orer ruar | '
is squared with a smooth mill file.  file the end square, see photo. -

|
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Assembly

With all the trim plates glued in
place, the next step is to attach
the two 1"-long top plates perma-
nenfly to the handle blanks, see
Fig. 4.

TOP PLATES. Fach top trim
plate (B} is screwed to a handle
blank with two #2 x 14" solid
brazs woodserews, see Fig. 4a,

Since | didn't want the slots of
the serew heads to show, 1 coun-
tersunk the holes sfightly so the
slots are just above the brass
strip, se¢ margin tip at left, and
Fig. 4a. Then 1 filed the heads off

A simple way to flush with the brass strip,

keep a counter-  BRASS SCREW. The next step
sink bit from chat- s to drill a hole through the top
tering. is to turn it trim plates and handle blanks,
by hand. see Fig. 4. This hole is for a brass
machine serew (added later) that

will help hold the blade in place.
To make sure the holes in bath

handle blarks align, carpet tape
them together and then dvill a
Vq"-din. hole, see Fig. 4. (Note:
Onee the hole is drilled, separate
the blanks and remove the tape.)

To lock the machine serew in
place, it threaded into a brass
nut, see Fig. 5. To create a

Riveting Brass

CARPET-TAPE BLANKES
TOSETHER AMD DRILL W™-DiA. HOLE

e

COUNTERBINK HOLES i
SO SLOT 18 ABOVE BRASS

LY

L5
FILE 5LOTS OFF
FLUSH WITH BRASS PLATE

o

—
a. COUNTERDORE S0 HUT

1S FLUSH WITH PACE

ARl

P

“pocket” for the nut, I used a
Forstner bit to drill a counter-
bored hole in the inside face of
one of the blanks, see Fig. 5a.
Then | epoded the nut in place,

SPACER. Now you can begin
work on the other end of the han-

dle. The handle blanks are sepa-
rated at the bottom by a spacer,
see Fig. 6, The spacer provides
clearance for the blade that's
added later. And the mitered end
acts as a stop for the mitered end
of the blade.

DRILL HOLES. The first step is
to drill countersunk holes the

pieces of brass rod to length so

they extend about Y1e" “proud”

on both sides, see Drawing.
PEEN RIVETS. Now, to lock the

W Riveting brassisagimple three | fmst:
step procesa. All it tales jg g | PRI HOLES TO FIT BRASS ROD
brass rod and a little patience. — =

SECOND:

=

CUT ROD W' PROUD OM DOTH AIDES
AMD FEEM TO FiLL COUNTERSIMNKS

)\
Fe-Duh, BILABS ROD

Rivers made from brass rod
“draw" the handie pieces tightly

plates in place, peen the rivets.
The idea is to “mushroom” the
ends 30 they completely fill the
countersinks, see photo at laft.

r:ﬁﬁ#:__._n

g

e
fogether when the ends are When you're done, file the heads | tqipp;——u_—*
peened over like a mushroom, flush with the brass plates, FILE RIVETS FLUSH WITH BRASS FLATE
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FINE TODODLS

To make the spocer (D), start
by squaring up the end of the re-
maining length of brass atrip.
Then measure over 34" and cut a
45° miter, see Fig. 6. After the
spacer is cut to size, file the mi-
tered edge smooth.

GLUE UP HANDLE. To ensure
the spacer will glue up tight be-
tween the handle blanks, you'll
need to flatten both faces of the
brass strip (you've already flat-
tened one side).

Once both faces of the spacer
were flat, [ glued it between the
blanks and used a simple trick for
alignment, see margin tip,

RIVET HANDLE. Now the bot-
tom of the handle can be joined
together permanently, What you
have here is basically a “sand-
wich"” of brass and wood, Sinee
serews won't “draw™ all the
pieces together, you'll need a dif-
ferent technicue.

The solution is simple, T rivet
the pieces together, see Fig. 6a
and box on page 24.

The rivets are just short pieces
of 14"-dia. brass rod (available at
most hobby stores). The ends of
the rivets are “peened” over to

THIRD:
ROUND O¥ER TOF
EMND OF HANOLE

SECOND:
DRILL COUNTERSLN

lock the pieces tightly together,
BHAPE HANDLE. Now that the
bottom of the handle is rivetad
together, both ends of the hundle
can be shaped.
First, a round-over is sanded
on the top of the handle, see Fig,

There are two basic ways to
shape brass; filing and sanding.
FILING. You can use a mill file
to shape brass, see photo. This
works well, but takes time,
SANDING. The other option is
to sand the brass. A belt-disc
sander works great, But it can

6b and the box below, Note: To
prevent the “open” end from flex-
ing, insert a thin spacer between
the handle blanks,

Finally, the bottom trim plates
are filed flush with the bottom of
the handle.

To align the top of
the handle. insert
a machine scraw
as a simgle ircex-
ing pin

' remove stock too quickly and : il A I
| damage your work. = iy i
DRUM SANDER. [ prefer to = g
use & drum sander in a drill press, BEVEL GALGE |
see Drawing. It takes the mate-
rial off slower, but that's OK. This : TEMPORARY
Shaping the enas of the handlefs  way 1 can sneak up on the shape. b NOTE:
gasy. You can use a smooth mill Note: When you're done sanding, = TAKE LIGHT CUTS AND
file (as shown), or a drum sander switch to a file to smooth the ra- R B
in a drill press. dius at the top of the handle.
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To countersink 8
large hole, | insert
the bit in a drill
press and tum the
chuck by hand.

FINE TODLS

The Blade

After shaping and filing the han-
dle, the next step is to make the
blade (E) from the remaining
brass strip, see Fig. 7.

FILE MITERED END
OF BLADE SMOOTH

EOUND OVER EHD
TO MATEH HANDLE ™

b3 )

Since the end of this strip is al-
ready mitered (from eutting the
gpacer earlier), all you have to dois

Fa

file the miter smooth and round A
over the other end, see Fig. 7.

FIT BLADE. For the blade to fit
in the slot of the handle, you'll

LISE REMAINING BRASS
BTRIPF T0 MAKE BLADE

LCl.l'l'
Va™-WIDE BLOT

nead to flatten both faces (just

like you did for the spacer). 8

SLOT. After fitting the blade, a
slot is cut in one end, see Fig. 7. A BRASS
(The technigque [ used is shown in MACHENE SCREW

the box below,) The slot allows
the blade to slide and pivot to any
angle. A brass machine serew will
pass through this slot and lock
the blade in place,
COUNTERSINE. With the blade
eomplete, the last step is to eoun-
tersink the hole in the handle to
accept the brass machine screw,
see Fig, 8 and margin tip at left.
FINISH. Finally, to get a satin
finizh on the brass and wood, 1
use a simple process, see box on
page 27. When it's smooth, add
the blade, screw, and wing nut.

" BEASE WING NUT

FIRST:

MOTE: cOUNTERSINE

COUNTERSINE HOLE S50

SCREW B PLUSH WITH BEASS

OM HUT SIDE

SECOND:
INGERT BLADE AND
ADD HARDWARE

LY

Slotting Brass

B There are two simple steps to 1

mthngnulutm brass — drilling

brass, you'll need a gecure way to
hold the brass strip. One way to
do this is to use the same jig you
used for filing, see photo.

But the most important thing is

FIRST: PRILL A SERIES OF

that you drill non-overlapping
holes. If you try to overlap them,

the bit can cateh and ruin the brass.
FILING. After the holes are
drilled, | use two files to elean ont

Cutting a slotin brass is as simple
as drilling a series of non-over-
lapping holes (as shown), then
filing the slot smooth.

the slot. A vound file to remove
the “weh” batween the holes, sea
Fig. 1. And a flat mill file to file
the slot straight, see Fig. 2.
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Using a Bevel Gauge

LAYING OUT AN ANGLE 1 2

A sliding bevel gauge is fre-

quently used to lay out an angle PROTRACTOR SAUGE ON
directly on a workpiece (suchasa | anor ro s

bevel or taper). ANGLE i

APROTRACTOR. A quick and
easy way Lo do this is to use a
protractor, see Fig. 1. Just loosen
the wing nut, set the blade to the
desired angle, and lock it in place.

Once you've set the angle of the
gange, position it on your work-
piece and lay out Lhe angle, see

Fig. 2.

DUPLICATING AN ANGLE o
A bevel gange is also handy when FOSITDN Bevel

you need to eut a workpiece to AND SET ANGLE

match another.

SET ANGLE. To set the gauge,
hold the bevel gauge in one hand
and the workpiece in the other
Then adjust the blade to match
the workpiece, see Fig. 3.

TRANSFER ANGLE. After the
gauge i= set, you can transfer the
angle, Simply position the gauge
and set the blade (or miter gauge)
to the same angle, see Fig. 4.

Finishing Brass

M Finishing brass to a soft luster
is easy. It's just a matter of sand-
ing with silicon carbide sandpa-
per, see photo, I atart with 120
grit, and go to 240,400 ,and 600,
Then buff with 0000 steel wool,
METAL FILINGS. The only prob-
lem with sanding brass is it cre-
ates tiny metal filings that can
scrateh the project, see Drawing.
PAPER TOWELS. A solution is
toset the project on a paper towel
or cloth. Note: Use a fresh piece
when you turn the project overse | 2700 2T
To get a satin smooth finish on  filings won't seratch the brass. | rRoGRESSVELY

@ it brassandwooo, [sandwith  risE. Finally, to seal the |™? o
progressively finer grits of sangd- wood and brass, I wipe on a cou- S s
s buff with steel wool.  ple coais of tung oil. TOWEL WHENEVER YOU FLIP PROJECT
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TIPS & TECHNIQUES

Shop Solutions

Dust

Collector

® [ have an older belt sander that
doesn’t have a dust bag attach-
ment., To help reduce the amount
of dust in the shop, I built a “mini"
dust collector that clamps to my
workbench and eonnects to my
shop vacuum, see photo,

VACUUM SLOT. A narrow slol
in the top of the collector allows
the vacuum to pull dust out of the
air: The slot ereates a thin wull of
suetion that draws down the dust
into the collector as it comes fly-
ing out of the back of the sander.

CONSTRUCTION. The dust col-
lector is basically a box with 34"
thick sides and ends. And a top
and botiom made of 14 "-thick Ma-
sonite, see Drawing.

To ereate the vacuum slot, the
top ia made in two pieces, that are

g
#f“’f BOTTOM

NOTE:

TOF AND BOTTOM ARE
MADE FROM VA" MASONITE
# X
a. {-I.E-MI'E A 38" OFENING

spaced 34" apart. I made one of
the top pieces oversized so it can
be clamped to the end of my
bench, see photo above.
This also allows the dust collec-
tor to serve as a stop to keep the
workpiece in place while 'm run-

ning the sander over it,

Before you gloe the parts of the
collector together, cut a hole in
one of the ends to fit the nozzle on
your vacuum hose.

Harry Svec

Amazg, Towa

Quick Tips

® Lile many woodworkers, [ uze
the shop floor when assembling
larger projects. But the floor in
my shop is uneven and can throw
the project out of square.

To create a flat assembly area,
I lay a solid-core door on the floor.
The door provides a large, flat
surface and when not in use [ just
lean it up against & wall In addi-
tion, the door protects my pro-
jects from getting scratched and

28

nicked by the conerete floor.

Many lumberyards and home
centers offer slightly damaged
zolid-core doors in their seratch
and dent department. (I pur-

chased a door locally for 810.)
Zack Stilwell
Hudson, Wisconsin
Editor's Note: A Hollmo-core
door may cost less and be lighter,
but it's not as sturdy and won't
stand wp well under heavy loads.

ShopNotes

W Waterstones need to bhe sato-
rated in water to work properly.
But between use, the stones dry
out. 30 to speed up the time it
takes to saturate a waterstone, |
store my wet waterstones after
each use in plastic "Zip-Lock™ bags.
Bince the water can't evapo-
rate, it only takes a few second
to ready a stone for the next use.
Jon deFlon
Liberty, Missowri

No. 8




TIPS & TECHNIOQUES

.Auxﬂiary Fence Tip

=

B For extra support, [ often tem-
porarily serew an auxiliary fence
to my miter gauge, see Drawing.
The only problem with this is the
woodscrews eventually strip out
the holes in Lhe auxiliary fence,
To solve this problem, I re-

Drill Bit Spacer

Locating a hole or & slot an ex-
act distance away from the edge
of a workpiece can be tricky. The
problem i measuring between a
round drill bit and a flat fence.

To avoid this, [ use a drill bit as
a spacer, seeDrawing. Just select
aspacer that's the same diameter
as the distance you're positioning
the fence. Then place the spacer
between the fence and the bit,
and clamp the fance in place.

Dennis Delvin
New Brighton, Minnesola

Saw Guard

placed the woodserews with ma-

chine serews and threaded in-

serts, see Drawing. (Note: This

also makes installation and re-
moval quick and easy.)

Christion Sharps

Big Timber, Montana

1just finished reading about keyless
chueke in ShopNotfes No. 7. In the
article you mentioned they're not
intended for use on & drill press.

But in a ecatalog I recently re-
caived from Grizaly Imports, 1 no-
ticed they offer a keyless chuck just
for a drill press, What gives?

John Matthews |
Cave Creek, Arizona
Editor's Note: We weren't aware of
this ehaick wntil we received John's
letter. So we ordered ome from Griz- |
zly. (We spent $38 for the chuck and
25 for an arbor the chuck required.
For o source, see page 81.)

We've been using the new ohuck
Jfor about @ month. The chuck seema
to be very well made and is quick
and easy to use,

B To protect the teeth on my hand
saws, | use plastic binders from
report covers, see photo. (You can
purchage these for under $1 from
most office supply atores.)

Just remove the binder (the
part that pinches the report he-
tween the plastic sheath), and slide
it over the teeth of the blade.

Larry Freund
Port Washington, New York

ShopNotes

H h’fum

If yow'd 1iké to share original solu-

tions to problems yon've faced, send

- them to; ShapNotes, Attn: Shop So-

hhma,mumﬁma.,nau'

I Mopines, TA 50312,

- We'll pay up to$200 depending on.

“the published length. Send an expla-

nation along with a photo or sketeh.

Include & daytime phone number so |

we can call you if we have questions.

—
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HARDWARE STORE

ne of the seerets to petting

asmooth finishon a project

i to “sand" inbetween coats. This

eliminates any “nibs” that ean be

caused by anything from dust in
the air to bubbles in the finish.

For years | used sandpaper or

what gives the pad the flexibility
to conform to rregular shapes,
RESISTS CLOGGING. The web
design also prevents the pads
from loading up with dried finish.
As you rub the pad across the
workpiece, the fibers wear away

of aecidentally leaving behind a
“gliver” that ean rust when the
finish is applied.

SOURCES. Although they look
suspiciously like a kitchen seour-
ing pad, abrasive pads aren't
found in the grocery store. The

steel wool in between coats to and expose fresh abrasive parti- pads I bought were hanging next
smooth cut the finish. But to the =sandpaper at the
recently 1 came across a : - hardware store. They're
new produet and decided  Abrasive pads don't clog up like sl available in several
;ﬂ-’?it atry -*h":ﬁi'-‘ﬂ sandpaper or leave tiny “slivers” faﬂﬂl catalogs, see Mﬂﬂg ?}‘
. L WRSE 1mp‘r‘l333 . » . ar Sml.'!ﬂﬁ on Fﬂgﬁ .
The pads didn't elog up behind like steel wool. BRANDS. Regardless of

with dried finish like
sandpaper or leave tiny “slivers”
behind like steel wool. And they
were [lexible enough to mold to
the curved parts of the project.
To find out more about how the
pads worlk, I gave Mike Virgintino
from the SM Company a eall.
WEB. He said that the pads
consist of small abrasive particles
that are bonded into a “web" of
interlocking fibers. This web is

30

cles. So it's like having a new pad
with each stroke. The result is a
wniform surface that accepts the
next coat of finish evenly.
WATER-BASED FINISHES, One
other advantage of the pads is
they're especially suitable to the
new wiater-based finishes. That's
because the fibers that make up
the web are synthetic. So unlike
steel wool, you don't run the risk

ShopNotes

where you buy abrasive
pads, you're likely to see a vari-
ety of brand names like Secotch-
Brite, Bear-Tex or Scuff-Rite.
That's because several different
companies manufactore them in-
eluding the 3M Compuny, Nor-
ten, and Gerson.
COLOR-CODED. In addition to
the difference in brands, esch
manufacturer “color eodes” the
pade gecording to the grit, see
photo at left. The problem is the
coding isn't consistent from one
company to the next. To ensure
you're getting the grit you want,
there's usually a steel wool equiva-
lent in the product information,
GRITS. While the eolar of the
pad may vary, one thing you can
be sure of is the pads range in
grite from very coarse to extra
fine, The coarse grits can be used
for heavy-duty stripping jobs.
And the finer grits work well in
between coats of finish or as a

“polishing” pad.

For most finishing jobs, 1 mlﬂ’. .

the dried finish with a #0 pad and
then work ap to 8 #00 pad before
applying the next coat.

No.8



PRAODJECT SUPPLIES

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

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

The shop-built Box Joint Jig
(shown on page 6) attaches to
your miter gange and makes it
easy to cut perfect-fitting box
joints on the table saw. Note: The
Box Joint Jig can also be used on
the ShopNotes Router Table or
any other router table that has a
miter gauge slot.

But what sets this jig apart
from other box joint jigs is how

.ﬁsi'ly and accurately it can be

adjusted. We used several pieces
of hardware to create a unique
miero-adjustable system that
lets you “dial in" perfecl-fitling
box joints.

ShopNotes Project Supplies is
offering a hardware kit that in-
cludes all the hardware needod to
make the Box Joint Jig. We've
even included the plastic star

need to supply is the hardwood
and a small piece of ¥"-thick Ma-
sonite.
S6808-100 Box Joint Jig
Hardware Kit ..o $17.95

BAND SAW FENCE
One sure way to improve the per-
formanee of your band saw is to
add the Band Saw Fence System
shown on page 16. This system
consists of two basic parts: a set
of metal rails, and a wood fence,
The special rail design allows
you to adjust the fence to com-
pensate for drift. (Drift is the ten-
dency for a band saw blade to pull
to one side when making a cut.)
The fence locks securely to the
front ruil and can be fitted with a
couple of handy accessories. One
is & tall auxiliary fence for added
gupport when resawing. The
other is an adjustable stop block.
ShopNotes Project Supplies is
offering a hardware kil for the
Band Saw Fence System. The kit
ineludes all the hardware to build
the fence (screws, bolts, muts,
washers, knobs, and a spacer).
We've alzo ineluded the alumi-
num angle needed to make the

Sources

able front rail, one piece for the
back rail.) All you need to supply
is the wood to malee the fenee, and
the correct size mounting bolts
for attaching the rails to the band
saw tahle.

S6808-200 Band Saw Fence

Hardware Kit _............ - £2495

All you need to make the Sliding
Bevel Gauge featured on page 22
is a small amount of wood and &
few brass parts.

The brass screws and nuts can
usually be found at a loeal hard-
ware store, The 1* x 12° brass
strip and the brass vod are avail-
able at most hobby stores.

Howeverif you can't find these
paris locally, ShopNotes Project
Supplies is offering a kit that in-
cludes all the hrass parts (not the
wood) to make the Bevel Gauge.

S6808-300 Sliding Bevel
Gauge Hardware Kit....... 34.95

In Shop Solutions (on page 29) we
mentioned a keyless chuck(for
drill press)sold by Grizely lm-
ports, As far as we know, it’s the

knobs and the metal plates to rails. You'll receive three 24" long  only source for this type of chuck,
make the adjustable key. All you pieces (two pieces for the adjust- see Mail Order Sources.
MAIL ORDER SOURCES ORDER INFORMATION
Similar hardware and supplies may be found in the
following calalogs. Please call each company for a catalog BY MAIL BY PHONE
or for ordering information. To order by mail, use the  For fastest service use our
Constantine’s Hardware  Wooderaft order form that comes with Toll Free order line. Open
FO-S73- S08T BO0-241-6T48 AO0-226-1150 the corrent jssue. The order  Monday throegh Friday, 700
Auger Bit Fila, Hord-  Auger Bit Pila, Dis-  Abrasive Pads, Auger | form includes information on  AM to 7:00 PM Central Time.
it momd Neadle Filen _ Bit Pde, Hordwars | o flingrand shipping charges,  Before . have your
A0 221 2048 MO-21 -840 515-285- 5670 . :
Auger Bit File Abrasive Pada Abrasive Pods, Dio- Hmmmmg eover Card ready,
Girfzgly Imporis The g..,.n,' tadogae  ond Needls Filea available,
0541 vy The Woodworkess' free number at the right for 1-800-444-7527
Chaat A ot e a1 wmﬂ n:,,uuhh Note: Prices subject to chavpe
any ¢
Harmuare, Knohy P exftir M 1,
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