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EDITOR NOTE

Cutoffs

Have you ever stopped in the
middle of building a project
and heard a small voice say, “If only
this joint would fit better,” or “T wish
this ig was easier to use?” When this
happens Ive found its a good idea to
pay attention o that voice

The reason is simple. Quite often
the inspiration for a new project
comes about when you're wishing
for a bettr safer, o more efficient
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‘The Box Joint Jig (page 4) is the.
end result of listening to that voice
and then making small yet signifi-
cantimprovements.

First, to geta precise fit, we wanted
to eliminate any racking in the jig.
Second, we wanted to reduce the
‘amount of setup time involved when

s i

Clamping Station ~ Another
project in this issue started out as a
simple wish, “1 wish I didn't have to
clear my bench to glue-up a panel.”
‘The answer to that wish is the
Wall-Mounted Clamping Station on
e 24. Not only did we reclaim
workbench space, but we did away
with having to wrestle with individual
‘clamps — the clamps are builtin.
To top it off, the entire project
only uses common materials and a

‘minimum amount of hardware.

Help Wanted
One final note. We're looking for an

astic about woodworking or home
improvement and enjoy working as
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Box Joint Jig-Our new Box Joint
Jig has an easy-to-build, dual-runner
system, which prevents racking and
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we'dlike to hear from
you. Send a_cover letter and a
resume highlighting your experi-
ence to M. Sigel, 2200 Grand Ave,
Des Moines, 1A 50312, Email:
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it. A system of replaceable fences
means that setup is now a one-time
deal —no matter what size box joint
‘you're making.

Be included, as a part of the

Woodworking Shop Tours
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‘your shop, just follow the instruc-
tions you'llfind on our web site.
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A Hold-Downs. The
toggle bolts used for
these shop-made
hold-downs can be
found at a focal

Readers’ Tips ke

Toggle Bolt Hold-Downs

m My portable workbench gets

into service s a stand for
several of my benchtop tools. But
instead of breaking out the clamps
every time I want to attach a tool to
the workbench, I came up with a
shopmade hold-down. It faster and
easier to use than clamps, and it can
be made from a few pieces of com-

made usinga 4" toggle
bolt, a washer, and a wing
nut, sec detail drawing at right.

The toggle bolt has a couple of
wings that fold up, allowing it be
inserted through the holes in the top
of the workbench. Once the wings
pass through the hole, they spring
open. To keep the toggle bolts cen-

base on which the tool is mounted.

teredin the wing
1 the bolis by nuts to hold the tool
illing Y/¢"dia. holes through short  of the workbench.
lengths of %/4"-dia. dowel stock. Dana Craig
N

Pegboard Bit Holder

W1 built the SlidingDoor Wall
Cabinet in issue No. 59. Since I had
some pegboard left over from
‘making the back of the cabinet, I

decided to put it to good use
making a router bit holder for one of
the drawers of the cabinet. The bit
holder canalso siton top ofa shelfor
workbench for easier access.

“To make the holder, I simply cuta
couple of pieces of the /4" pegboard
tofit inside the drawer. Then I glued a
pair of spacers in between the peg-

to

drawing at right.
Finally, 1 glued a piece of 14" hard-
o the botom.

“Theholesin the pegboard arejust
the right size for my !/"dia. router
bits, see detaildravwing atright.

Deborah Vogt
Douglas, Alaska
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Quick Tips

A To keep track of his pencils, Robert
Phardel, of Ortonville, M, uses Velcro to
attach the pencils to his drill press and

other power tools around the shop.

Squaring Box Corners for Gluing

W Whenever I'm assembling a box
or drawer, 1 feel like I need two pairs
of hands — one to hold the assembly

ware and another (o apply the
clamps To make thingsaitle easier,
Tcame up with some squaring blocks
o help hold the pieces square while [
clamp them together.

Imade my squaring blocks out of
plywood. The hase is just @ square
piece of /4" plywood. The top layer is
actually made up of three separate
pieces of plywood, see detal draving
at right. The trick is to glue these
three pieces down squarely o the
base so hat the space in between
them matches the thickness of the
‘workpieces you are clamping up.

Paint Can Lid

TIPS & TECHNIQUES

A To quickly adjust s outteed roler; Jon
Philips, of Fridley, MN, marks the arm to
indicate the correct height or the different
power toos in his shop.

A ScoltReichert, of Pitsburgh, PA, uses
short lengths of rain gutter material to
make convenient shelves for holding
spray paint and other aerosol cans.
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use the squaring

1y Get more wood-
blocks, simply place one under

NOTE:  working tips free.
each corner o the assembly before Roeed Visitus on the Web at
clamping the pieces together. TR ShopNotes.com

Roy Heaton SENGCE
Las Vegas, Nevada Em‘mﬁ’:’.;j
emallevery wesk.
a can of paint or {1
i, e i svaps rumtromenySENU 11 Y_m" Shop Tips

Ifyou ip, we'd like
to consider featuring itin one or more of

brush.
of the can, making a mess when 1
replace the lid. To prevent this from

‘happening, I cut a “donut” out of /4"
hardboard and simply taped it down
tothe top of the can, see photo.

The donut keeps the finish out of
the groove of the can and also pro-
vides a convenient place to wipe off

lish. Just write down the tip and mail it
to ShopNotes, Attn.: Readers' Tips, 2200
Grand Ave., Des Moines, IA 50312. Or
FAX it to 515:282:6741, or send us an
email at shopnotes@shopnotes.com.
Please include your name, address

Melvin Kessler
Linden, Mi

ase we
‘have any questions.
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Perfect box joints
every time? With
this jig, now
it's possible.

& 7o aro Beter Than O, The sicbs
of this jig form runners that ride in the
miter gauge slots of your table saw.

ccuracy. That's the key to suc-
cess for just about any jig, but
particularly for a box joint jig. So
when we were coming up with the
design for this box joint jig, we tried
climinate as many of the variables as
possible that could

simply attached to a miter gauge. If

gers of the box joints. The problem

y your miter
ba, it can throw off the accuracy of
the jig. But ins:eau of using a miter
gauge, this jig fits directly into the
e S tzble sav,

the adjustment every time you want
to switch to a different size of box
joint. Instead, this jg uses a system
of removable fences with separate

And we did this by trying to “buil
in” as much of the accuracy as pos-
sible from the start.

Take the runner system, for
example. Most box joint jigs are

jig serve as runners. And since the
Jig travels in both slots, there isn't
any chance of racking.

e box joint jigs use an
adjustable index key to space the fin-

Having two runners gives the jig more
stability and offers less possibilty for
error de to racking of the jig.

ShopNotes

of box joints.
A simple stop on the end of e 7.
o return each fence to
the exact position it was in the last
time you used it,see right photo.
Carri hese. removable
fencesal bolt on 0.a common base
or “carriage.” The carriage is the
part of the jig that will ride in the
miter gauge slots of your table saw. I

Stop. A screw in the end of the.
fence contacts a hardboard stop
for accurate set-up every time.

No. 62




JIBS & ACCESSORIES

NOTE: au preces

As you can see in Figure 1, there ARSI FLWO0D.

sides (4) s straightior-
ward. They are cut to size
out of ¢ Bltic birch ply-
wood. The top edge of cach side
s tapered and then a couple of coun-
tersunk screwholes are drilled in
each one (Figure 3).
Base - Making the base reqires
a litle more attention to detai. You
can s in Figure 2 that the base (B)
is nothing more than two layers of B
plywood. But it has to be sized to it
in between the miter gauge lots of
your table sav. And since this dis-
{ance will vary from saw to sav,
you'l have to custom ft the base.
Tmade my base by cutting the two
Inyers to widh frst. Then L cut them
a hair longer than the distance
between my miter sots. (This allows
@ 0ok upon e il lngth)
The two layers of the base are )
screwed together. Just make sure |_=
G b e s e o S ~ R
the ends of the base, so that they
To determine the final length of
the base, et tohave thefit pass. O isfied with the
clamped the sides in place, just ke t0o loose,since you can alvayssand i, the sides can be ghied and
you see in Figure 4. This allows you down the sides a litle afer the car- ~ screved {o the base. This is also
{o test the fit ofthe fig on your table ~ ringe is assembled. done with the help of the table sa.
sav. You want the carriage to slide My base was a lie too long to Afler applving the glue, simply
freely, but there shouldn't be any  begin with, o trimmed off  hair at ~clamp the base in between the two
sidetoside play in the jig. Is better 2 time and tested the fit afer each — sides, making sure thatal the pieces
are flush at the front. (The sides

SIDE VIEW a.)

(cRoss secrion)

8t
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cuamp Assewewy should be resting on the bottom of
TogEn the miter gauge slots.) Then drive a
few screws through the holes in the

sides and into the base.

Fixed Fence - The fized fence
(C) provides a means of attaching
the removable fences that you will be
making later. If you take a look at
Figure 1, you'll see that its just a
piece of Y4 plywood. A hole is
drilled at each end of the fence for
the carriage bolts that will be used to
attach the removable fences to the
‘The fixed fence is then screwed
othe front ofthe carriage.

No. 62 ShopNotes 7



A Replaceable
Insert. A hardboard
backing insert can
be easily replaced
as it gets chewed
up through use.

ApprTo
Q. EAcr sibe-
6 oABO,

JIGS & ACCESSORIES

SIDE VIEW
(cRoss sEcrion)

Fence
PO

!

BACKING
INSERT

‘The second part of this jig is the
fence. Or maybe I should say
“fences.” That's because you'l want
to build a separate fence for each
size of box joint that you want to
‘make. But this isn't as much work
as it may sound like. Except for the
size of the index key, the fences are:

identical, 50 you all you have to do
is make multiple parts for each one.

parts — a fence plate and a carrier
plate, see Figure 5. The fence plate

opposite page, you'll see that | made

ana
piece of /4" plywood, cut fo size. A

atot th

five most common sizes of box oints

Tuse (4%, 4", 4", 2, and /4.
The fence consists of two main

piece to hold a replaceable backing
insert that will be added later.
In order to position this dado, T

Shirrvour
CARRIER AL
‘DoUBLETHE

ShopNotes

saw. Then the fence plate s placed

inst the carriage of the jig,
making sure the two are flush on the
ends. With a pencil, mark the loca-
tion of the dado blade on the edge of
the fence plate (Figure 6).

‘Then with the jig removed from
the table sav, cut a dado that is V4"
wider on each side of the markings
(Figure 6a). By using the rip fence as
astop, Iwasable o cut the same-size
dado on all five of the fence pltes T
was making.

Once the fence plates were fin-
ished, I made the carrier plates. The
carrier plate (E) is an important
part of the ig. It not only supports.
the workpiece while the box joints
are being cut, it also holds an index
key that is used to space the box
joints. This ke will be fitted into a
shallow slot n the carrier plae.

s you can see in Figure 7, T cut
the slotfor the key on my table saw,
using the jig to back up the carrier
plate. The width of the slot (and the
ey) has to match the width of the

No. 62



JIGS & ACCESSORIES

Kerf cut by your saw blade or dado
blade. 1 made the slot for the V4"
index key with a regular (/4" kerf)
saw blade. Then Iswitched toa stack
dado setto make the slots on the rest
of the carrier plates.

In order to position each slot, all
you have to do is slide the carrier
plate to the left so that the end
extends past the left side of the fixed
fence, as shown in Figure 7. The

the width of the slot you're cutting.
In other words, /4" fora '/5" slot, /2"
fora/s" slot, and so on.

After cutting the slot for the key,
the carrier plate is screwed to the
bottom of the fence plate so the two
are flush on the ends. (Again, make
sure 1o keep the screws out of the
path ofthe blade)

Mounting Holes - Carriage

s, washers, and knobs are used
to attach the removable fence
assembly to the carriage of the jig.
But in order to do this, you need to
drilla countersunk mounting hole at
each end ofthe fence. Thisis done n
several steps. In Figure 8, you can
see how I used a brad point bit to
transfer the hole locations from the
carriage to the removable fence.

To drill the counterbored holes, I
started by drillng a small (/g™

©
woexkey

(eEEFGUREs.
B AND 7a)

Note: |
sracicaciars.
TODRILL BACK

OF FENCE

T
SECOND: omut
S DiA. COUNTERBORE.

dia) pilot hole through each end of

e fence, right where 1 had
marked the_centerpoints on_the
back of the fence (Figure 9). Then
T used a Forstaer bit to make the
counterbore on_the front of the
fence (Figure 9%). Finally, I finished
by enlarging the through hole with
a Yadia. bit (Figure 9b).

Backing Insert — The backing
insert (F) i cut from /4" hardboard.
(Make up some extras to have as re-
placements) The insert is attached
to the fence with a single screw
through the center (Figure 10).

g6

A

oversE

Ao
J ADUSTMENT
4 oscen

No. 62
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Tndex Key and Stop - Once the
fence ismounted to the carriage, you
can add the final touches. First, a
‘hardwood index key (G) is cut to fit
the slotin the carrier plate and glued
in place (Figure 10). Then a stop (E)
is made out of two small pieces of
hardboard and screwed to the end of
the fixed fence on the carriage, as
you see in Figure 11. A screw in the
‘end of the fence plate contacts the
stop and provides a means of fine-
tuning the fence setting. (For more
on tuning the jig to cut box.joints, see
the article on page 10)

[ Fences I8

makes.

thisjig uniqueisits
use of removable
fences. Instead  of
having to readjust the
fence and index key
‘when you want to make
a different size of box
joint, you simply bolt
a different fence for
the size of joint you
the

" Key

Us" Key V" Key
A
2s" Key 2" Key

the slot (see photos at
right), all the fences
are identical.




Joints

Perfect fitting box joints
on your table saw — we’ll
show you how.

Box joints have a lot of things going for them.
sey're strong. They don't require a lot of special
skills or equipment. And they look great. With their rows
of evenly-spaced pins, box joints have a traditional,
almost old-fashioned appeal, making them perfect for a
EEE e e 1
‘king Fingers — Box joints
are mzde up of alternating pins and
slots, see drawing at left. The pins on
‘mating pieces interlock like tiny fin-
gers. This creates a lot of good, face-
grain glue surface and makes for a
stronger joint. But for the optimum

BOX JOINT
ANATOMY

Joi, you still need ccurate it
between the pins and the slots.

“The trick to geting a good fit with

‘box joints is precision and consistency.

" The width o the piae has o match e

‘width of the slots. And each pin has to be same size

as the next one. The best way to achieve this is o use a

Most box joint jigs use an

size and spacing of the slots and pins. The process is
fairly simple. You cut the first slot in the workpiece, place
that slot over the index key to cut the second slot, and
then keep working your way down un youve got 2

jg. Once the ji is adjusted properly, cutting the joint

But i order to geta perlm ﬁ( you havc to spend a

SECOND: wAxe cuTin
55 (GER DETAT

ofthcinieskesinrelatonshin o the
blade of your saw. And the best way
to do this s to cut some box joints on
a couple oftest pieces before moving
on to your actul workpieces.

tting Up the Jig ~ The first
step to sefting up the jg is to install
your saw blade. Whether you are
using a dado blade or a single saw
blade (for /5" box joints), the width
of the blade needs to match the

To position the removabe fence

mermewmmeolm set

width of the index key on your jig.If
it doesn't, you'll have to shim your
dadc it

for the initial cut through the ji,
set it flush with the end of the fixed
fence and lock itin place.

10 ShopNotes

and raise the blade so it is slightly
(1:2') higher than the workpiece.

lo .
Before you can use the jig for
the first time, you need to make

No. 62



an initial cut through the carrier
plate and backing insert. To posi-
tion this cut, see Step 1.

To set the height of the biade, T
use a piece of the same stock that
1 cut my workpieces from (Step
2). The blade should be slightly
(about /") higher than the thick
ness of your workpieces. This
way, the pins will stand a litle
proud, and you can sand them
down flush with the sides.

Test Pieces — Rather than diving.

Set the first test piece against the.
key and cut a slot. To cut re-

right joints on
my workpieces, I like to start with a
couple of test pieces. But it's impor-
tant that these test pieces be the
same thickness and width as your
actual workpieces.
Why? Because if your jigs of just
a hair, you probably won't nofice it if
you only cut one or two slots as a
test. But a small error can add up to
abig one over the width of the work-
piece. And the only way o determine
this is to make your test pieces the
‘same width as your workpieces.
Test Cuts ~ Cut the box
joints on the ends of the test pieces,
as shown in Steps 3 and 4. Once you
are done, try fiting the pieces
together and compare the results
with the drawings n the box below.
If the pieces fit together perfectly
on the first attempt, great. You're
ready to move on to your actual
workpieces. But chances are that
youvill have to make an adjustment
‘o your jig by moving the fence (or
the index key). On ourig,this s just
a matter of loosening the knobs on

Checking the Fit

maining slots, move the piece over so
the thekey.

To cut the first siot on the second

test piece, butt it up against the
bottom edge of the fist test piece.
Then cut the rest of the sots.

FigsT:
L068EN KnoBs

ND:

ECO!
RN TIGHTEN KNOBS

Check the fit of the joints (see

box below). If they are too loose,
shift the fence and/or index key fur-
ther away from the blade (see detail

the back and nudging the fence over
abit as shown in Step 5.

@), If they are too tight, shift the
index key coser to the blade (see
detail b). Then make more test cuts
0 check the new setting.

each adjustment, make another
series of test cuts. Repeat this

fect:
itting joint and one that is too tight
or 100 loose is only a few the
sandths of an inch, so move the
el i i

untl you're satisfied with the fit
Then you can fighten the knobs
down and adjust the screw on the
end

the stop.

SR
Loose fi. If there’s a gap
between each pin, simply.
sl the index Key away
from the blade.

Tight it If the pins wont it
into the slots at all, then
slide the index key
towards the blade.

28|
Shortpins. If the dado blade
Is set 0o low, you'llend up.
with pins that are too short.  pieces will it snug, and the pins

7]
A With a perfect bo joint, the two.

No. 62
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Although adjusting the jig for
aperfect test fitis usually the most
challenging and  time-consuming
part of the process, there are sill
some things to watch out for when it
comes time to cut the box joints in
‘your actual workpieces. Fortunately,
there are a few simple precautions
‘you cantaketoensure success.
Visual Appeal — When building
‘with box joints, I typically shoot for
visual accuracy rather than dimen-
sional accuracy. For instance, the

are extra wide
and then trim them
down after the box joints are
cut, see Step 6. This way, L always.

8" tall (before the ld s cut off). But
whether it ends up exactly this
height or not, the important thing is
that there’s a fullpin (or slo) t the
topand i

i pin (or slot).

Of course,there are imes when a
workpiece has to be a_specific
dimension, like when building a
drawer. But even in these cases I tll

Nuweer
LORREE

AN CUT TEM
NSEGUENCE

Pieces - Another thing 1
like to do s label the front, back, and
side pieces and number the joints so
Tcan cut the joints in sequence, see

i 4

‘Extra-Wide Pieces - To do this,
Itypically start with workpieces that

e
>

trim the pieces so the pin (or slof) is
the samesizeatthetopand bottom.

Consistent Pressure ~ When
cutting the box joints (see the steps

After all

T i o
‘hold it tightly against the fence and
carrier plate. Then cut the first siot.

2o the first
slot straddles the key and cut a
second notch. Repeat this process

end, flip the piece end-for-end,

keeping the waste edge on the same
Then cut side.

PO PN

Now; rotate the frt piece 5o the

Now, side the siot you just cutin

Before assembling the box, rip

waste s outside and the first ot & the mating piece up tight to the (D the waste edge off each piece so
fits over the key. Buttthe mating piece  key: Continue this procedure until  theres a full pin and siot on the top
against the it sio. i the piece.
12 ShopNotes No. 62



® Clamping Tips

below), you stll have to think about
consistency. Even shifing the pres-
sure slightly can affect the fit of the
‘box joints. So  hold the jig wth both
hands and perform each pass in
exactly the same manner.
Unfortunately, even if your box
joints it perfectly, you may run into
another problem — chipout.
Chipout - Our jig takes care of
this problem, but there are a few
other things you can do to minimize
it. First, make sure your biade is
sharp. And don't push the pieces
through the blade too quickly. If
you're getting a lot of chipout, try
slipping a scrap piece of hardboard
Dehind the workpiece so that each
cutis backed up completely.
Smooth Assembly -After cutting
the slots on all your pieces, you're
ready to assemble the box. Here's

ALy
Lo oNE
JORTED END Ny

First, 1 ry to avoid slopping glue
all over jo won't

have a big mess to clean up later. To
helpwith this, I tape the nside edges
of the pieces (Figure 1). This way,
any glue squeezeout can be care-
fully peeled away later.

Time Savers - To buy myself
more time, I use white glue instead
of yellow glue. White glue sefs up

o

slower, which’

Clamping up a project with box
joints can be a litle tricky.
Because the ends of the box
joint fingers stand proud of the
sides, you can't really apply
clamps directly on the corners.
The answer is to use clamping
blocks that will allow you to
positon the clamps as close to
the oints as possible, see dra-
ings below.

Tot of box joint

1t also jmportant to make
sure that you have plenty of
clamps on hand. Keep in mind
that each joint needs 1o be
clamped in two directions in
pull the pieces

together. So you will need a
minimum of four clamps for
even the smallest project. Bar
clamps work well because
they allow you to concentrate

the damping pressure in a
straight line. For small projects
that don't require much pres-
sure, you can use band clamy

‘under the clamping pressure, I
often make a simple squaring
form out of foam or a piece of
particle board, see drawings at
right and below.

Also, 0 get the glue on quickly,
‘use a small “acid” brush (available at
most hardware stores). You don't
‘want much glue though. Even alitle
bit creates a strong hold.

Whenit comes to clamping up the
box oints, there are a couple of other
things to know, See
the box below. &

A Squaring Form. A block of
wood or foam prevents the
sides from bowing in.

1
VYW BAR CLAMPS.

BAND CLAMPS

sauaG.
RS

NEAR CORNERS ONLY

No. 62
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Carpenter’s

Toolbox

A classic-l

oking toolbox that's

loaded with feature:

Ove'r the years, Tve run across a lot of old car
penter’s toolboxes that look similar to the one you
see here. But there's something different about this
toolbox. Most of the old toolboxes I've seen were quickly
slapped together with nails and butt joints. And over
time, the boards had shrunk or cupped and pulled oose.
from the nails. You won't have that problem with this
toolbox. That's because the corners are joined with
interlocking box joints. The individual fingers of the box
; ; >

1
in a much stronger joint that holds up over time.
the box joints aren' the only reason fo
build this toolbox. It also loaded with other
handy features. To start with, perfect
size for toting around an assortment of your
favorite hand tools. A sliding tray at the top of
the box has compartments for nails and fas-
teners. The underside of the ld s fitted with a
holder fora hand saw. And a leather handle on
10p of the lid makes it easier to carry the
toolbox around from job to job.
It for some reason you dom want to
s e e e
e ada et o e building
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the toolbox with rabbet joints and n:

instead of box
joints, see photo on opposite page. While not quite as
strong as box joints, rabbets offer more strength and
glue surface than butt joints. And to give the box an old-
time look, we used copper nails with square heads.

Wood ~ A lot of the older toolboxes I've seen were
‘made out of pine, probably because it was readily avail-
able and cheap. But I decided to go with Douglas fir
instead. I¢saitl bit harder than
and takes on a nice,

warm color over time.
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Materials & Hardware
A Front/Back (2) Yax O (rgh)-28 K Tray Bottom s w/, v. Habd.
B Ends (2) Yox8Y (rgh)-& L Tray Dividers (z) ox2!
C Tray Runners (2) 3/4x 27 - Y3 Hdbd. M Tray Handle (1) Yz x: 9/1 b‘/‘
D Lid Stop (1) Ya x 2y - B4 (rgh.)
E Base Molding (1) *uxPli -84 (rgh) ¢ (2) Small Brass Trunk Hinges
F Bottom Panel (1) 6/4x 260, - s Hdbd. » (1)  Leather Trunk Handle
G Lid Molding (1) ix 1y - 96 * (2) Brass-Plated Draw Catches
H ummr [0) uxyy-26Ys o (18) #6x " Brass Fh Woodscrews
I Tray Front/Back (2)  ex3(rgh)-16  * (6) #8x%"BrassRh
J rrxy Ends (2) Y% 3 (rgh.) - 6%
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Case

Whenever [ build a box with a
hinged lid, [ usually find it easier to
glue up the sides of the box first and
then cut the lid from the box. This
toolbox is no exception. It sarts out
as a foursided boxmalge!s cutinto
two sections: a case and a li
lanks - 1 started by
Molding  ghing up some y'thick
blanks for the front and back

ttom of the  (A) and the ends (B). There's
toolbox creates a a couple of things o keep in
base and supports mind here, First, make sure
the bottom panel.  that the blanks are extra wide.
(I made my blanks about 8'/4"

wide to start with)

‘Second, make up a couple of
extra blanks to use as test pieces for
. These

ness and width as your workpieces.
Once you have the blanks cut to
length, you can cut the box joints
(Figure 10). The fingers of the box
Jointsare /4" wideby /5"long. (Refer
tothebox mtllgamcleonvage&anﬂ

thetechniquearticle on page
Afte cutting all the box}omls you
can trim the pieces to final width.

e exact wilth of these pieceswil
vary depending on the width and
pacing of your box joints. The
important thing i that you have 16
pins and 16 notches on each piece.
Once the pieces are cut to width,

FEATURE PROJECT
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the nextstepis to cuta groove on the
inside face of the front and back

ners that will be added later. Make
sure the grooves are positioned in
etween two pins. This way, you
won't see them from the outside
once the case is assembled.
Assembly ~ Afer cutting the
grooves, you can glue up the case.
Once the glue is dry, the box joints

>
| omion/
(2

can be sanded smooth so that they
are flush with the sides of the box.
Cutting Lid from Case ~To cut
thelid from the case, I used my table
saw 1o cut through each side of the

1o ENo)

Ak curo
THROUGH
st

3

curour
WASTE BEEEN
U0 AND ChGE.

=
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box. But if I simply cut the lid off
with a single cut on each side, the
box joints on the lid wouldn't match
up with the box joints on the case.
The trick is to cut out a narrow
section of the box between the case
andlid -a section equalto the height
of a full pin and a full notch. To do
this, I first set my rip fence to make a
cutthrough the frontand back of the
box, about51/2"from the bottom, see

the thickness of my stock and made
a scoring cat on each end, shown in
Figures 2and 2b.

‘After this was done, I moved the
ip fence over for asecond setofcuts
using the same techinque. Then a
utity knife can be used to cut
through the remaining material on
the ends of the box that connectsthe.
lid to the case (Figure 3).

D niee v sl
aside for the time being, you ca
frish up the work on he cae To
Startwith, a couple of /4" hardboard
tray runners (C) ave glued into the
grooves in the front and back, as
shown in Figure .

Lid Stops — Next, you'll need to
‘make up some lid stop (D) for the
inside of the box. These create a lip

d the inside of the box
pening, aligning the lid when it is

doocd Thesestopsavecutrom
thick stock that has been rounded

FEATURE PROJECT

B

e
©

over on two edges. They are mitered
to length and glued in place around
the inside of the box.

Base - The base of the tool boxis
a litle unusual. 1ts really a frame
made up of four picces of molding.

©
TRAY RUNNER
Burezr
PR
GLUE RUNNERS

INTOCROOVES IN CASE:
FRONT AND BACK ONEY.

NOTE: up s7or
e
>
e

and 6a. Then cut a groove to match
the thickness of the walls of he case,

as shown in Figure 6b. Finally, cut a
rabbet to hold a hardboard bottom
(Figure 6c). Once this is done, the
molding pieces are mitered o ﬁt
around the bx

molding. And a hardboard panel
the toolbox.

the frame can be glued wgerher

To make this base, start by cre-
ating the base molding (E). Thisisa
three-step process. After cutting the
blanks to size, rout an ogee along
one edge, as you see in Figures 6

Afer the glue on the frame has
dried, you can cut a piece of 4"
hardboard for the bottom panel
(F). This is simply glued into the
opening in the base molding frame.

Z

case eI
CROGEN
Bhge
MOLENG,

a.

NoTE:
BGTIoM
B

Fakosons>

Rour.

9//

ogeE proriLe.
R EOGE OF BLANK
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ALid.
The lid of the
toolbox features a
solic-wood panel
that "floats” in a
mitered frame.

FEATURE PROJECT

Lid and Tray

‘With the lower half of the toolbox in-

ished, you can now turn your atten-

tion to completing the lid.

‘The lid is built much like the

bottom of the toolbox. It features a
mitered frame. surrounding a

solid wood panel. To allow the

- panel to expand and contract with
changs

es in humidity, the panel
“floats” in a groove that is cut on
the inside edges of the frame. You
can see what I'm talking about in
Figures 7 and 7a.

1 strted by making the lid
‘molding (G) for the frame. After cut-
ting a couple of blanks for the
molding, an ogee profile is routed
along one edge (Figure 8a). Then a
roundover is routed along two other
edges (Figure 8b).

To allow the frame pieces to fit
over the lid section of the box, a
/wide groove is cut on the face
of each blank. To do this, 1
switched over to the table saw
used a dado blade, as you can see
in Fig. 8c. Then a ¥/i"wide groove
is cut on the edge of each blank to
hold the lid panel (Figure 8d).
Once allthe profiles and grooves

iy St

ha

(e ot
iccston
®

Ao Lo

the lid section ¥
that you set aside earlier. Just cut the
‘miters so that the frame pieces fit
around the case, but don't glue the
frame together just yet. You still
need to make the panel.
Panel - The lid panel (H) is
id, ¥/ thick stock.

the individual frame pieces to fit over

glued
It sized to it in the grooves of the

frame, less Y/2" on al four sides. (
made my panel 6/5" x 26/4")

After cutting the panel to size,
youlll need to cut a groove along
each edge o create a tongue thatfts
inthe groove of the frame pieces, as
you can see in Figures 72 and 9a.

Before assembling the lid frame
and panel, a chamer s routed along

handle. And a leather
“pocket” holds the end
of the saw blade.

18
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the top edges of the panel. Then the
frame and panel can be glued up
around the lid. Note: T used just a
drop of glue on each end of he panel
when gluing it to the frame. This
holds the frame in place while st
allowing for wood movement.
Hardware - To complete the
toolbox, all that's left s to add the
hinges, catches, and handle. Before
attaching these items, however, T

page 35 for more information).

I you want to store a hand saw in
the Tid, you can add a convenient
holder and leather “pocket” to the
underside o the lid. See the photos
in the margin on opposite page.

Tray -Now thatthetoolboxiscom-
plete, you can build the tray that fits
inside it. Like the toolbo, the tray is

frontlback (I) and the tray ends ().
“These pieces should be cut a little
‘wide so they can be trimmed to size.
aftertheboxjointsarecut (Figure 10).

Afier cutting the box joints ont
he tray pieces, a couple of dadoes
are cut on the inside face of the
front and back to hold a pair of
dividers, as shown in Figure 10.
Then a rabbet is cut along the

FEATURE PROJECT
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TSRy TRaY BorTOm
{4

Wbk = o

el

s

s

sizz LG
B

bottom edges of ll four tray pieces
for a bottom (Figure 10b).
- Alter you've glued up

can cut a pair of tray dividers (L)
and a tray handle (M), which you
can see in Figure 10. A dado s cutin
each tray divider 10 hold the tray
handle. Then a notch is cut on each
end ofthe handle to allow it tofitinto

the four sides of the tray, you can cut
a piece of hardboard to serve as the
tray bottom (K). This is cut o fit in
ing in the bott
and simply glued in place.
With the bottom attached, you

‘Tomakethe openinginthe handle,
acouple of holesare drilled as shown

i
themis cut out with ajig saw or seroll
saw. Then the upper corners of the
handle are radiused and sanded
smooth (Figure 12a). When this is

T

CUToUTWASTE

are glued
into the tray.

To complete the
tray, some small wood plugs
are glued into the ends of the
tray to conceal the rabbet for the
tray bottom (Figure 10d). Finally,
all the outside edges of the tray
o rounied o
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Take the
mystery out of
gluing up a
solid wood
panel by
Jollowing a
simple step-by-
step process.

A 7 ) wic i
toajoint line. To do this, armange boards so curved patterns merge (eft) and straight-
grained boards are positioned to create an “invisible” oint (righ).

[ e e e s s
Great Glue-ups

Ma.king agluedup panel scems
Jike such a simple process.
Just take a bunch of narrower
boards and glue them together info
the size you need. But as you may
have guessed (or experienced your-
self), there's alot more fo .

a panel that’s not
only greatlooking but starts out and
stays fla, isn't just luck. 1¢s a deli-
erate step-by:step process that starts
long before you squeeze out that
firt bead of glue.

SELECTING & ARRANGING
BOARDS

Making a panel starts with selecting
the boards you'll be gluing together.
And unless you have a large supply
of lumber in your shop, selecting the
‘boards starts with a trip to the store.

Selection - When sorting through
the lumber pile, its a good idea to
g0 through a mental checklist as
‘you look at each board, First, make
sure the boards don't exhibit any
warp (ike cup, twist, or buw)
There's no point in starting ol
with problems Ihal might show up
later in your pan

ol e pileof st
able boards, the next thing ook for
are boards that are close in color
‘There’s nothing worse than a panel
‘where one board stands out from all

rain ~ Now that the boards are
matched, youl want to take some
time to study the surface grain of
each board. This way, you can visu-
alize the overall grain pattern the
panel wil have once the boards are
glued together.

What I look for here is to match
the grain that runs along the edge of
each board so one curve flows into
another, ke the photo at the lowevr
left shows. Or stra

the others because its lighter or
darker than the rest.

5 e ot i e on e
board next to it (right photo). This

20
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way, the boards will ‘melt” together
to form a panel that looks like a
single, wide board.

‘The one thing you don't want to
do is rush this process. Spend some
time turning the individual boards
over. I even lke to flip them end for
end. This way, Tl be sure to “sec”all
the possibilties.

fo0d Movement — Like most
woodworkers, 1 try to alternate the
end grain of adjacent boards as I
make up the panel. The thought is
that this will minimize any chance of
the wood moving and the panel cup-
ping after its been glued up.

Butto be honest f it comes down
to making a choice between alter-
nating the boards or not, T select the
best color and grain match first. This
way, I know Tl end up with panel
that’s ooks good. And as for flatness,
Thaven't noficed much of a problem.

What's more important to me is
how the edge grain matches. As you
can see in Figure 1a, 1 do my best to
orient the edge gran so each board

is going in the same direction.

No. 62



TECHNIQUE

‘The reason is simple. When you
glue up a panel, you'll probably have
todoalitle smoothing. And whether
you usea hand plane or planer to do
this, having the grain going in the
‘same direction on all e boards wil
minimize any tendency for chipout
on the face of the panel.

CUT TO ROUGH SIZE
Once all the boards are selected
you're ready to cut them to rough
size. Lk to cut the boards 2" to 3"
longer than the final length of my
panel. This way, 1 don't have to
worry about keeping all the ends

ORAW LARGE ¥ ON PANEL
NOTE: TOMAKE I ERSTT0

CUT BoARDS AT REFORMPORL,

CERoT 25 ONG

& ioex.
THAN FINISHED LENGTH
OF PANEL

NOTE:
‘COMBINED WIDTH OF

BORRDS 16 1 WIDER THAN
FINISHED WIOTH OF PANEL

perfectly flush as 1 glue them up.
With the boards cut to length,
ou're ready to size them to rough
width. As you do this, you'll need to
keepa couple things in mind.

First, you want 1o leave enough is

ou sure don't want to throw out all
that hard work by gling up the
‘boards in the wrong order.

Agood way to avoid this problem
to take a minute to draw a large

each board. And second, the overall
width of the panel should be about 1"
‘wider than required, This way, youll
have alittle “cushion” when it comes
time to trim the panel to final size. To
‘account for both these things, [ leave
an extra 4" or so on each board.

At this point, you've spent a good

a

Figure 1 above. Thi
bling the panel is just a matter of
reforming the *

the panel with
piece of chalk, like you see in

way, reassem-

PREPARE EDGES

At this point, you're almost ready to

up the panel. But

boards will form a strong glue joint.
For that, the edges of each board
need to be smooth and straight. But
to ensure the panel is fat, each edge
need to be square to the face. To pre-
pare these edges, you can use cither
ajointer o7 a table saw, as you can
seein the box below.

Regardless of the method you
choose, i's important to set the
machine up correctly. When using a
jointer, 1 make sure the fence is
exactly 90° to the table. And when

deal of ime getting things just right.

Squaring Edges

Abig step towards making a fat panel
is ensuring the edges of each work-
piece are square to the face.
Jointer — My first choice for doing.
this is to use a jointer (Figure 1). A
jointer takes a uniform amountoffeach
workpiece. I slowly feed the workpiece
with the grain (Figure 12). After a few
light passes, the workpiece has a
smooth edge thats ready to be glued.
Table Saw ~ Another method for
jointing edges s to use a table saw and
agood combination blade. To do this,
T use a doublecut method. Start by
ripping the boards straight (Figure 2).
‘Then repeat the cut, but only remove
about half the thickness of the saw
blade (Figure 2a). This second cut
resultsin

Bt vl e e e i B

that the blade is 90° to the table.

BECOND:
i EDGE
(o€ DETAL )

NFEED
TABLE
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TECHNIQUE

Gluing & Clamping

Wih the bowds caretuly [FRESE

selected and arranged, the VBB &y
e BRI
And with all the cdges pre-

pared smooth, straight, and
square, the boards will fit
together just as good as they
look. Nows the time to get
your work area and clamps
ready o gl up the panel.

Work Area — One thing Ive
learned over the years is that if you
want a flat panel, you need to give
yourself plenty of room to work. So

the time to clear off your work-
‘bench (or even the shop floor).

Clamps - When ghing up
a panel, Ive always used pipe
clamps. But other types of

A Gluing. A bristle
ush s a quick and

sy way to spread.

& smooth, even layer

of glue along the
edge of a board.

Regardless of the type of
clamps you use, the key is to
have the right number on
hand. Youl need enough to

Adry run is a simple process of  Tighten Clamps ~ Now you can
o >

glue. This gives you a chance to pin-  gaps between the boards disappear:

‘space them evenly across the point any problems and resolve This shouldn't take a lot of pressure.

” panel about 6't0 8" apart.  them — before it too late. Just a e extra turn on the clamp.
e - Start by laying out a few pipe  oncei's snug shouid be enough.

s s g clamps on your worksurfce and set-  Nows the time to give the panel

osere o o With everything at hand, you might ting the boards in place. To help dis- - a good going over. For me that

e /me be ready to grab the glue bottle and  tribute the pressure more evenly and  means getting down and sighting

preventthe panel from cupping; I like

along the top surface (a straight-

g0 1o work. But instead of pressing
thead at full speed, ;
make a“dry run” first.

Splines & Biscuits

Occasionally Tl need a litle help to
Keep the boards in a panel aligned.
‘That's when T turn to splines or bis-
cuis to keep the outside surfaces of
the boards as flush as possible.

To cut a slot for a spline, T use a
hand-held router and a slot cutter
(Figures 1.and 1a). But i Lonly need
alittle help here and there with align-

dge often helps here). What

e
bottom ofthe panel (Figure 2). you're looking for is to see whether

Regardiess
use, if the ends of the panel will be
exposed, be sure to start and stop
the slotfor the spline or biscuit2'-3"
‘board.
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the surfaces align with each other.

I the s aren't too far out of
alignment (*/3") you can clamp or
tap any boards back into alignment
(Figures 2a and 2b). But sometimes
that's not enough. That's when I turn
to splines or biscuits for a ltle help

Since yellow glue sets up fast,
youll need to work quickly. So start
by laying all the boards flat on the
pipe clamps. Note: A strip of wax
paper or masking tape between the
pipes and your boards will prevent
the glue from reacting with the pipes

Besides surface alignment, [ also
check a few other things. For more
on this, take a look at the box below.

GLUING UP THE BOARDS

‘With a dry run under your belt and
any problems taken care of, you're

Tighten Clamps - Nowit'sjusta
‘matter of tightening the pipe clamps.
ke to sart at the center and work
toward the ends, alternating between
the top and bottom clamps. But don't
overdoit here. You only want o apply
enough pressure so there’s an even

ser
of removing partially-diied

‘What 1 like to do now is wait a
couple hours until the glue sets up.
“This allows you take the clamps off

off the surface (see photo above).
Even though the excess glue is

ready to start
Glue - To speed things along, 1
squeeze out a bead of glue on one
edge only of each board and brush it
t0.an even film, as you can see in the
upper margin photo on the opposite
page. Note: I lke o use yellow glue
when making panels.
you want here is the “wet”
ook I the glue looks dul and flat,
squeeze on a bit more and spread
ed

margin photo on opposite page).
Align Boards ~ Here again, if

you aren't using splines or biscuits,

check the surface of i

d, the gl
to cure completely before you can
work with the panel. But you don't
want (o lay it flat on a bench or floor

straightedge. Then tap (or clamp)
any boards flush (Figures 2a and 2b).

Excess Glue - At this point, |
used to wipe away the excess glue
with a damp cloth. But this often
forced the glue into the pores —

todry. S
evenly around both. sides of the
panel, it could end up cupping.
Instead, set the panel on one end
and lean it against a wall so its as
straightupand down as possible. This
eeps the pancl flat and allows the

Troubleshooting

glueto

Dry clamping a panel is a great way to dis-
cover problems bgfore you start applying any
glue. Here are a few things I check for.
Arrangement — One of the first things [
rify i ards is
correct. A quick check for the “V" makes it
easy to see if any boards are out of order.
Joint Lines ~ Then I check the joint lines.
One thing you might notice is a gap at the
ends of the boards because of snipe, as shown
in detail ‘a/ To solve this problem, it's best to
tune up your jointer and rejoint the edges.
AndifTve used a table saw to square up the
edges, I check them for saw marks, like the
ones n detail b An edge with saw marks snt
smooth and can result in a weak glue joint.
Here again, you'l want {0 retrim the edges.
Flat & Flush - Finally, check that the
‘panel s flat and the surfaces are flush (details

REA% ENps

a.

N oN EDGE
OF BOARDS CREATES
GAF N JONTUNE.

3

d e
‘PRESSURE CAN
BOAKDS OFF FiFe

I E0GES ARENT

‘¢ and ). Here again, squaring the edges will SGUARE, ANEL
remove any cup. And if the surfaces aren't P
flush, you can clamp the ends or tap them down o APFLED

‘against the pipe clamps. If you need some extra
help, i
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Wall-Mounted
Clamping
Station

Gluing up a panel is a breeze
with this space-saving
clamping station that mounts
to the wall of your shop.

Chmmng up a panel s a series
of challenges. The first is
clearing your bench to create a large
enough area to work. The next chal-
lengeis setting up the pipe clamps to
do the job. And finally, to reckim
your bench, you need to wrestl the
panel (and clamps) off the bench
and find a place tosettwhile it drics.

ing Station ~ To meet
these challenges head-on, I buil his
wallmounted clamping station. It

tion. So there's no need to worry in l.he Exploded View on the oppo-  the handwheels across the top of the

about cleaning offaworkbenchwhen  site page, the lower clamp Imr is  clamping station. Finally, you won't
i i positioned to
G ot Bare 3 rn i ey f el away from your bench and find a

Iooking for pipe clamps either —the  Once you've placed the glued up  place o “store” it until it drys. You
“clamps” are built in. As you can see boards in the station, simply tighten  simply walk away and wait for the
assembly to dry right on the station.

Cost ~ Although the clamping
station is large in size, building it
‘won't cost you an arm and aleg. The
medium-density fiberboard (MDF),
plywood, maple, and few pieces of
hardware cost much less than an
equivalent set of pipe clamps.

As a matter of fact, many of the
parts could be made using scraps
ou probably already have in your
shop— reducing the cost even more.

One last thing, don't get the idea
that this clamping saion s st or (@
large panels. It works just as well for

gluing up smaller panels, as shown
Gluing up smaller panels (Il the pair  clamp heads indivicually for each panel.  in the photo at left.

& i 1
A Multiple Panels. This wall-mounted ~ shown above) is just as easy. Just

2 ShopNotes No. 62
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SUPPORT
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VIEW
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HANDWHEEL APPLIES
reSUREROOCH B

SR
B
spume, @39 B

SECORELY TOWALL

/
AT
BERAEBG ~

PANEL'FLAT AND IN PLACE

s S
(hha
g =
i
I <omses
e T PRESSURE As
o

I ENGHTenED

e ax
ABNEETE
KD BN
0 SupPPORT
WoRKTECE
AsPecacie:
o APPLIED,

EXPLODED VIEW
OVERALL DIMENSIONS:
W x 142D x 58%6"H

YERTICAL RAILS SUPPORT 14
VORAES R STET
THE CLAM? HEADS
'ANG CLAMP BAR

Materials

Hardware

Rail Spacers (7)

Back (1)
Braces (4)
Mounting Rails (2)

K Bar tiffener (1)

Clamp Head Support & Platform
1% 3 - 46,

Rail (1) Uyx4- 48
J Clamp Bar Guides (6)
Yux2-48

L Bar Face (1) o Py~ 48

Clamp Heade & Handwhesle

M Bases (6) e 6% Ply.

N Clamp Bodies (6)  5%ax 4~ 214 Ply.
Retaining Strips (6) 2/sx 5% %4 Ply.

7x7 (gh) %4 Py
Clamp Head Faces (6) % x 1 - 5%

Note: You'll nsed (1) sheet of Medium-

« (12) #8x 114" Fh Sheet
Metal Screws

* (107)#8x 115" Fh Sheot
Sorows

* (65) #8 x 215" Fh Shect

*(6) %" 0D.x%"1D.x1"Long
Bronze Bushings

s Fins

bd. £t of %" thick hardwood, and (1) 2'x 4
piece of %4" plywood for this project.

)
'-Dia. x16™Long
Allthread Steel Rode

No. 62
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Clamp Head Support & Platform%

QD% DA AONG

BRoRzE BN

8 zmr

SHEETHETAL
e

NOTE: UpPeR RAIL AND SPACERS ARE

LATERS OF %" THICK HAROWOOD.
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pressure is applied, 1 started by
building a rocksolid frame for the
clamping heads at the top of the sta-
tion. Thi i

top and bottom (Figure 1b). This
frame is then mounted to the top of a
large panel that forms the foundation

Targe platform, as shown in Figure 1.

Clamp Head Support ~ The
clamp head support is built ke a
miniature wall with short “studs”

(Figure 1)

‘The first step is to make the rails
for the clamp head support. To pre-
vent the lower rail from bending as
pressure is appled, its a piece of

Bacrex.
ey

extra thick hardwood (1%/2). Now
the easiest way to make this rail
‘would be to use a piece of 11/ thick
stock. But you can also glie up the
lower ail (A) from two layers of
athick stock (Figure 1).

‘While the glue dies on the lower
rail,you can size the upper rail (B) to
the same width and length from %/4"-
thick stock (Figure 1).

Holes - The next stepis o drilla
series of holes through both rails.
These holes provide a way to anchor
the threaded rods that make up part
of the clamp heads.

To prevent the clamp heads from
binding as you adjust them, ifs
important for the holes to align with
each other. o it’s agood idea to drll
all the holes at the same time. To do
this, T used a few pieces of carpet
tape to hold the two rails together, as
‘ou can see in Figure 2.

drillng a deep counter-
bore in the bottom of the lower rail

d o (Figure 2a). This counterbore will
THRGE™ || accept a large hex nut that the
threaded rod feeds into, allowing the
clamp head to adjust up and down
(Figures 1aand 1b).
— o allthat'sleft
2 ShopNotes No. 62



SHOP PROJECT

to.dofs drill a smaller through hole
in both pieces. To prevent wear on
the sides of the holes in the upper
rais, these holes are sized to accept
bronze bushings (Figure 1).

After drilling the holes, you can
cut the rail spacers (C) to final size
and the clamp head support
together (Figure 1b). Finally, glue
the hex nuts in place with epoxy and
press the bushings into the top rail

Platform - With the clamp head
support complete, you're ready work
on the platform. The first step here s
to cut the back (D) to size. Its
nothing more than a_ 48"square
piece of %4 MDF.

il

MOUNTING RAIL
(6% 48 -3¢ Moy

oot o

SHEETMETAL
Seiane

iching
to the back is just a matter of
screwing it in place (Figure 1a). To
ensure the screws are located prop-
erly, take some time to lay out each
Tocation. After clamping the support
0 the back, dril the pilot holes and
then screw the support n place.
Braces ~ Now you're ready to
To

®
e

BRACE.
(A
P

.

keep the back rigid as clamping
is applied, it’s attached to a

).

set of braces (Figure 3). These
braces (E) are tapered pieces of %"
MDF. The taper positions the back at
a slight angle to make it easier to

Now t, you

Here again, they're attached to the
metal

can screw the braces 1o the back.
Since the screws will be going into
the edge of the MDF, I like to use

upa panel (Figures 3a and 3b).
Because of heir size, I found it eas-
st to cut the braces using a circular
saw and straight edge (Figure 4).
After cutting the braces to size, you'll

Unlike a tapered wood screw,
shanks of sheet metal screws
straight. So they're less likely to split
the edge of the MDF.

Mounting Rails

the
are

Once the

‘back edge of each one to accepta pair

cut the mounting rails (F) to size.

Mount Platform - Now'sa good
time 1o attach the platiorm to the
wall. This solves a couple problems.

First, you don't have to worry
about moving around a_heavier
assembly later. And second, it posi-
tions the clamping station atjust the

height for adding the
i e

maining part
Even o, the clamping station still
weighs quite abit. So you'l probably

want a little help from a
friend when you're ready to
‘mountit to the wall. And to

1 attached the cleat so
the top edge was about 16"
from the floor. This puts the
handwheels (added later)
ata comfortable height.
Finally, be sure to screw
through the mounting rails
into at least three studs at

No. 62
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both the top and bottom.

27

Shi

\\®Moumm RALL

soxtmen |
EETMETAL |
Soiews - |

A Cleat Support. A
temporary cleat
makes it easy to
keep the clamping
station level wher
you atiach it

o the wall




A Clamp Bar

tA
simple quick-release
pin holds the clamp
bar in position once

s been adjusted to
match the size of the

Vertical Rails & Clamp Bar

With the basic founda-
tion of the clamping sta-
tion  complete  and
mounted to the wall,
youre ready to start
adding the vertical rails
that support the work-
picces and guide the
clamp heads and clamp
bar (Figure 5).

Vertical Rails - The
vertical ails (G) are long
strips of /\thick hard-
wood that raise the work-
pieces off the back of the
clamping station. This way, he they're
aligned with the clamping pressure.

Toallow the clamp bar to adjust up
and down, three rails have holes
diilled in them to accept quick
release pins. To ensure the.
is even across the platform, these
holes need to be in line with each
other. Here again, T held ll three rails
together vith a few pieces of carpet
tape and driled the holes (Figure 6)
Then to allow the pins to slide easily
in place, I chamfered the outside
edges of each hole (Figure Ga).

Once the holes are drilled, you're
almost ready to screw the rails in
place. But first, you'l need to add
some short hardwood strips to the
top of each rail, as you can see in
Figure 7. These guide strips (H) wil
Keep the clamp heads against the
back

supe.
Siivs.
(NG

L

U
G
Kthor

cLAMP
BAR |

matter of gluing and screwing them
in place, as you can see in Figures 7,
7a, and 7b. Note: The two vertical
rals on the outside only have a
single guide strip attached 10 the
nmda face (}‘gure 7a).

at the guides strips are

y %
Afer cutting the guide strips to
length (12'),attaching them is justa

i
vertical rails to the back. The rais fit
tight against the bottom of the clamp

Dhotes

VERTICAL RAILS
M
se-nicK SiARDHOOD)

carpETTAPE
SAREERAIE
TOGETER

£l

=

yeRTICAL RAILS
(MAE SEVER)

head support at the top and they're
spaced evenly across the back, as
illustrated in Figures 7a and 7b.

Clamp Bar - At this point you
can turn your attention to the
adjustableclamp bar shown i

8. The clamp bar is made
from three separate pieces af hard-
wood attached to_three
oiies T e wok Bt
o form a rigid beam that prevents
the bar from flexing as the clamp
heads apply pressure.
r Rail - 1 started by cutting
ne O il
ide piece of 3/i"hick hardwood.
Thieat ot ot o et o
shown in Figure 8.

These bar guides ()) are identical
pieces of ¥/¢"thick hardwood with a
single hole drilled near one end

8). These holes
allow you to use a quickrelease pin
to position the bar at different

ShopNotes

heights along

No. 62




SHOP PROJECT

s attaching the guides so they don't
“pinch” too tight against the vertical
rails, What you're looking for here is
‘asmooth, liding it that doesn't bind
as you move the rail up and down.
The solution is fairly simple. All
you need to do is assemble the
guides and bar rail right on the plat
form. To do this, start by “pinning”
each pair of guides in place. Then
slip a strip of paper between each
ide and the vertical rail. This pro-
vides just enough “play” to allow the

Now all you need to do is clamp
the guides against the rails. Then
simply screw the bar rail in place so
it's centered across the platform and
flush with the bottom edge of each
bar guide, asillustrated in Figure Sc.

Bar Stiffener - To provide addi-
tional strength and “beef up” the
clamp bar, I added an extra strip of
hardwood. As you can see in Figures
8 and 8b, the bar stiffener (K) is
nothing more than a piece of %/i™
thick hardwood that's glued and

ral

Besides stiffening the rail it also
provides support for the bar face
that's added next. The bar ace (L) is
a piece of %' thick hardwood that
rests on top of both the rail and stiff-
ener (Figure 8¢).

You'l notice that the bar face is
slightly beveled (Figure 8¢). This
bevel forces the workpieces flat
against the vertical ails as clamping
pressure is applied.

Cutting a smooth, even bevel on a

ftilting the

saw blade and making
along rip cut, as illus-
trated in Figure 8a.
Al that's left to
complete the clamp
baristo attach the bar
face. Since the clamp face can be
marred by the workpieces as you
apply clamping pressure, 1 didn't
glue itin place. Instead, it attached
with a few screws, as you can see in
Figure 8. This way, you can replace it
easily if necessary.

o e

SHEETMETAL ) SHEET METAL
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A Clamp Heads.
Individual clamp
heads are used to

apply pressure

Clamp Heads

SHOP PROJE

At this point, all that's left to com-
plete the clamping station is to add
the six clamp heads shown in Figure
10 and the margin. As you adjust
them with a shopmade handwheel,
the clamp heads apply pressure
smoothly and evenly against the
‘workpieces that make up the panel.

As you can see in Figure 10, each
clamp head consists of four basic
parts along with a few pieces of hard-
ware. Note: I purchased al the hard-
ware from a local home center.

Clamp Head ~ The clamp head
starts outas base (M) of /4" plywood
thatssized to fitbetween the vertical
rais. Its important that the base
slide easily, so I sized each piece to
provide !/s" clearance overall.

The next step s to add the body of
the clamp. Here again, the clamp
body (N) is made from %/4" plywood.
But this ime i¢s glued up from three:
layers. L found it easiest to sart with

After rounding over the two top

edges, all you need to do is cut each

Dody to size by “Slicing” off short
i 1)

NOTE: po ot
NTAGH CoAMe HEAD
ftoninees

flush with the bottom
edge. Just be sure the hole for the
threaded rod faces up.

Retaining Strip - To hold the
clamp head to the threaded rod, I

e top
edge of the panel.

drill asmall

(0) along the

counterbore in one edge, as illus-
trated in the Front View shown in
Figure 10. As you can see, this coun-

ba
in Figure 10. This piece is just a
‘narrow strip of 94" plywood. A hole

nd of
the clamp rod (added later).

Once each counterbore is com-
plete, you're ready to positon it on
the base. This is just a matter of

drilled through it allows the clamp
read rod

Since it can be tricky to add the
hardware with the retaining sri
attached to the base, I found it best

e
0t
B

AD

S
CLAMP HEAD FACE
S4nTHICK HARDWOOD)

hex nuts on the end of the rod untl
there was about a 1/2" of thread
showing. Then locked themin place
by “jamming” the nuts together.

Now you can slp the rod through
the retaining strip. Before attaching
the strip to the base, slip a washer
over the end of the rod and fit it into
the counterbore in the body (see
Front View in Figure 10). Then you
can glue and screw the strip to the
base 501t centered side-toside and
fush with the top edge.

Handwheel ~ At this point you
an set the clamp heads aside and
work on the handwheels. The hand-
wheels make it easy to apply pres-
st i the clamp headi

NOTE:
TR o
GRCLE over
o
CRE

ShopNotes
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Each handuwheel (P) starts outasa
@ suare bk of %" piywood.

Then to_create the shape of the
finger grips, 1 laid out a series of
holes in each blank (see Handwheel
Layout in Figure 12).

Drilling the center hole s easy, s
only 3/ in diameter. But drillng the
holes that help create the finger
arips requires a rather large bit ().

Don't worry ifyou don' have a bit
that size. You can easily cut the hand-
wheel to shape on the band saw
(Figure 12). Then all that's eft 0 do s
drillacentered hole. Note: To remove
the sharp comers, 1 softened the
edges by sanding a small roundover.

Assembly - Now you're ready o
complete the final assembly of the
clamp head. To do this, slip the base
of each clamp head under
the guides and thread the
clamp head rod into the
hex nut on the bottom of
the clamp head support.

‘Then you can add the
rest of the hardware
(Figure 13). The object
here is to sandwich the
handwheel between the
h .

SHOP PROJECT

@
HANDWHEEL
%" FLAT WASHER —
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NoTE:
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After repeating this process for
each clamp head, allthat' left to do
is add the clamp head face (@). Like
the clamp bar (Figure 8), a malching
bevel cut along the face (Figure 3b)
forces the panel down against the
vertical rails. Here again, the clamp

head face is only screwed in place.
And it's centered sideto-side on the
clamp body and rests against the
guides (Figures 13a and 13b).

Glue Up A Panel ~ Now that
the clamping station is complete,

1
you're ready to glue up a panel.
‘There’s nothing tricky here. It's a
simple stepby:step process, as you
can see below. After tightening the
last clamp head, all you need to do is.
wait for the panel to dry. &4

Apply Wax.
panel) from sticking to the station, rub
Pparatfin wax on the vertical rails.

No. 62

A Add Glue.
clamp bar, apply

ShopNotes

the lower A Clamp. in)
glue to each
workpiece and stack to form panel.

place,
apply pressure evenly across the panel

by tightening each clamp head.
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Routing
Frames

Shop
Talk

Want to make your
held routing trouble

If you asked me or just about any
other woodworker to run
workpiece through the jointer or
table saw, we wouldn't have to give
ita second thought.

‘When it comes to working with a
stationary machine, the feed dircc-
tion of the workpiece comes natu-
rally. There's a distinct front and
back to most machines, and there-
fore, the feed direction s automatc.

wour ouTSivE
CocrmsE

Hand Orientation Detail

Hand

Trouble-Free

Routing

Techniques

But puta router in our hands, and
it seems i we to
pause a second or two to figure out
the proper feed direction — that is,
‘which direction we should move the
router along the workpiece.

Since the router isn't stationary,
‘you can move it along the workpiece
either left or right. So how do you go
about figuring out what's right?”

ight Hand is “Right” - The
simplest method I've found
for determining the proper
routing direction (no matter
what I'm routing) is some-
thing I have with me all the
time— my right hand. Take
a ook at the detail at feft,
and you'll see what I mean.

Start by making an

Routing with
aFence

NOTE:

HAND DETAL
SHOWN ABOVEALSO.
WORKS AGANST FENCE

ShopNotes

with the thumb and forefinger of
your right hand so the knuckles face
up. Then with your ° “in hand,” all
you need to do is point your thumb
towards the edge of the workpiece
you're routing. A quick look at the
direction your finger points tells you
which way you need to move the
router along the workpiece.

‘What's really nice is this method
works whether you're routing the
inside (clockwise direction) or out-
side (counterclockwise) of a work-

ce, as shown in the Routing
Frames drawing,
if you need to move the
router along a fence to rout a groove
or dado, itworks justas well (Routing
vith a Fence drawing). But instead
of your thumb pointing to the work-
piece, it will point to the fence. Here
again, your finger will point in the
proper direction to move the router.

Breaking the Rules - This
method works for most situations.
Butlike most rules you've prob-
ned, this one is made

is “right” For more on this, take a
Tooksat the box on the opposite page.
Preventing Chipout - Even
when you're routing in the “right"
direction, you'linevitably run across

No. 62



QUESTIONS & ANSWERS

one of the more frustrating prob-
lems in woodworking — chipout. It's
happened to me more times than [

Took at

Istill get splintering at the end of the
pass. But once 1 rout the profile
along the sides of the workpiece

the left drawing in Figure 1 below,
it's easy o see why this happens.

oothly), the chipped-out areas
“disappear;” as you can sec in the
ing of Fi

, the bit
has the support of the uncut profile
o prevent the wood from chipping

Support Scrap — That sounds
great. But what if you're of routing

end of the workpiece. This happens
most often when you're_routing

piece? For
instance, I typically don't rout the
back edge of atop where it's going to

aworkpiece.
Ends First - So wh;

ag:
I

tio? The ane ke to use s to out
the ends of the workpiece frs. Sure,

to prevent chipout. All you need to
do is temporarily clamp a scrap of

T2
Eo0E CRAN KEUOUES
ARERS THAT CHIPPED OUT

Although T fry to rout in the “proper”
direction most of the time, 1l have to
admit there are a couple occasions
when I break the rules — and do a
little \m:kmllm

the rabbet. Once that's complte,
vou can make the rest of the cuts to
thefull depth of therabbet routng in

backrouting? As the name implies,
its guiding the router backwards
along the edge of a workpiece.
Butifits not “right,” why backrout
atall”

ince

there isn't a square corner, there

isn't any specific end grain you can

routfirst. So I backroutinstead.
e

in the proper direction can be a lot
like rubbing a cats fur the wrong
‘way. It makes the grain stand up, or
chip DIIL along some of the edges.
Bac)

Rabbets - 1 like to backrout

eral very light cuts until you reach
the full depth of the cut. Then to
remove any chatter marks, make a
final pass with the router in the
normal direction.

Safety ~ So why not backrout all
the time? The problem is the bit

whenl need tocuta rabbetto holda  won' pul fslf into the wood — it
wantto  will the edge,
So instead of

mu\mg in the normal direction, T
backrout and make a very shallow,
fullwidth cut (Figure 1.

“This lightly “scores” the edge of

To minimize this problem, I like to
take light passes and keep a firm
grip. Then 1 take a final cut in the

wood against the edge that isn't
oing to be routed, as shown in
Figure 2 above.

The scrap backs up the wood
fibers at the corners of the work-
piece. So when the end gr:
routed, any chipout will end up on
the serap— ot on the workpiece.

However, when routing end grain,
its still a good idea to minimize
chipout. So don't set the bit for a full
depth cut. Instead, take a series of

shallow passes, finishing up with a
very light final pass.

AKE
eern

reep

DIRECTION  FROWM RIGHT T0 LEFT

RECTION © LEFTT0 RIGHT

Safity Note: There's one very

important thing to keepin mind here.
Never backrout on a router table —
the workpiece (and your fingers) can.

prope

No. 62
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OUR FAVORITE TOOLS

Tool
Chest

Looking to put a new twist
on countersinking? Try
Weldon countersink bit.

One of the things that sefs a
good project apart from a great
one is the details. And one of the less
obvious details is drilling the coun-
ter for the head of a screw.
Asmooth, even counter-
sink not only looks better,
‘butitallows the head of the
screw to seat fully. So it's
less likely to project above
the surface or look offset.
in the countersink.
That's a problem I've
had with most of the countersinks

I've used in the past. They tended t
leave behind a rough, uneven sur-
face i the workpiece.

Weldon Countersinks — But
thatall changed when I discovered a
set of countersinks made by the
Weldon company. The cutting edge
works like a miniature plane to
smoothly remove the waste as it
cuts the countersink,

-
A Metal Work. Smooth countersinks in soft
metal, like brass of the aluminum shown above,
are a snap with a Weldon countersink.

34

Design - So what makes these
countersinks so different? The main
difference is that a traditional coun-
tersink bit is “fluted.” These flutes
remove material by “reaming” out
small chips. The problem is they
tend to “chatter,” leaving a wavy sur-
fm This prevents the head of the

ew from fully seating.

Bt nsead of s, th Weldon
bits have an angled hole drilled
through the middle of the it (see
drawing below). Drilling this hole
through the side of the bit resulsina
single cutiingedge. since
there’s only one cutting edge, you get
a supersmooth countersink with
curly shavings and chips, much ikea
hand plane (see the photo above).

wastels

counTeRsore
oG EbCE

CROSS SECTION

‘This makes a Weldon bit the per-
fect choice for countersinking —
‘whether you are working in wood or
metal (lower left photo). And I scem
o be working with both materials a
Totmore often these days.

fote: Like most other counter-
sink bits, you will need to drill the
pilot hole for the screw before cut
ting the countersink.

Weldon countersinks come in var-
ious sizes and styles depending on
the type and size of screw youre
using. And they also come in dif
fering cutting angles. (For wood-
screws, you'll need the 82° angle.)

Price ~ Depending on your
needs, you can buy a single counter-
sink for s lttle as $5.00. But if you

sse 2 number of different screw
sizes like I do, a three- or four-piece
setisa better value. I paid $30.00 for
afourpiece setthat wil handle coun-
tersinks for #4 to #10 size screws.
(See margin for photo and sources)

‘Theyre easy to use and cut flawless

Counlemnks in both wood and
if you're looking to mak

e Tomtig i e

rest, add asetof Weldon countersink

bits to your.

ShopNotes
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Carpenter's To

To give the Carpenter’s Toolbox
(page 14) a classic look, L used some
traditional trunk hardware, as you
can sce in the photo at the upper
right. This type of hardware is avail-
able from a number of different
sources. I ordered mine from Lee
Valley Tools, but the margin at right

Sources

olbox

11/2" wide and 2%4" long, and the
trunk hinges are 114" wide and 2"

tion and letting the
darkening process begin. T only kept

long. Or in mind with
all these parts is that you'll need to
supply your own screws. You'l need
six #8 X 4" Rh brass woodscrews

total of eightcen
# x 1/2" Fh brass woodscrews for
hin

“The yuhick leather trunk

Aging Hardware - Regardless
of where you get are, its

nail to secure the handle inside the
brass loops. The draw catches are

Al
1)

A Aging Herdvware. Giving the brass
an aged look requires time —

litle help with a brass darkening
solution (efer to mergin for sources).

Hardware Cani
AsTwas looking through catalogs to
find just the right hardware for the
Carvenle'fs “Toolbox, ! ran across

going to come with a bright brass
finish. To “tarnish” the brass and
giveitmore of an aged look, T turned
to an antiquing solution that darkens
brass. (A couple sourcesare isted in
the margin at right)

Before using the darkening solu-
tion, be sure to read the instructions
thoroughly. Since they're mildly cor-
rosive its a good idea to cover your
‘work areawith a piece of lastic. And
be sure to wear safety goggles and
rubber gloves.

In order for the the solution to
work, you'll have to remove the pro-
tective coating from the hardware
first. To do thai, simply soak the
hardware in lacquer thinner.

Atthis point, aging the hardvare s
justa matter of dipping it in the solu-

sters

fying “snap.” So you don't have to
worry about knocki

minutes o get thelook Iwas ater.

When you have the ook youwant, ™ ==
remove the hardware and rinse itoff

with Then
topreserve the look” [sprayedona °MAI L
few thin coats of lacquer (Def)

Leather - If you like the look of SOURCES
itas is. But I decided to “age” it too. 3“ seling

No need for a fancy solution here. I
simply picked up some shoe polish

Tocloos Harduare

(brown) at the grocery store, wiped  Lee Valley Tools
iton, and then buffed it out. Ssasin
Toolbox Harduware,
ON-LINE EXTRAS ‘Stainless-Stec
You don't have to build the Caneatery
Carpenter's Toolbox with box Rockler
foins. We'e alo designed another  800-270.4441
ek

version that uses simple rabbet
joints. You can find more informa-
tion about this version at our web-

Tootbas Hardware

‘VanDyke's Restorers

¥ : " iykes.com
Or you can have the information  pevissdriencon
tio

mailed to you. Just send a stamped,

selfaddressed #10 envelope to: 4
‘ShopNotes Drawings Woodsmith Store
PO, Box 812 800-835-5084

Des Moines, 1A 50304 Pruse Duriextng:

ﬂmpm

* “Online Exiras” Plans, Ptterns, & More.

" Theyve e rom sanle e,
so they're pretty tough. And the lids
‘have a piece of clear plastic
ontop. Soyou don't have to
remove the lid to see
what's inside — a quick
glance isall it takes.

And unlike a lot of small
containers where the lid
fits loosely, the lid on this
canister pops on
and off with a satis-

=
—
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spilling the contents on the l00r (OF 4 (e o0 Womdwarking s Onfne
). o g, Tools, & Clssfes
Each canister s 254" in diameter L g0yl oL it O
and 34" tall —perfect for storingall  Shop Tours Callery Onine Customer Service
sorts of small pieces of hard- « project Pans You Clkon S S
ware (or other smallitems). Can Download ‘wwwshopnofes.com
Tordered . i
from Lee Valley Tools.  Tools,Jigs, & Plans "f;’"*‘j‘;’""""’““"“
Besides these canis- ~* Links o Other ot
; J———
fers, they also have  NoodvorkingSies | L] e asiniom
3 « Order ShopNotes ‘
a wide assortment * OrderShopNote < fod i oo

of other slnmge con-
gin for
ordering. e
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Here's an opportunity
fo build your own
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Cutting Diagram

Clamping Station

Materials

Clamp Head Support & Platform

A Lower Rail (1) ox3 - 46%

B Upper Rail (1) yx3-46%

C Rail Spacers (7) 4x3-3

D Back (1) 48 x 48 - Y4 MDF
E Braces (4) 11x 46%%5 - s MDF
F Mounting Rails (2) 6x48 -3/s MDF
Vertical Rails & Clamp Bar

G Vertical Rails (7) HyxTVp - 4P

H Guide Strips (12) ax ¥ -12

I Bar Rail (1) Uixd-48

J Clamp Bar Guides (6) axTh-8

K Bar Stiffener (1) ax2-48

L Bar Face (1) HaxTls- 48
Clamp Heads & Handwheel

M Base (6) 675 x 6 - %3 Ply.
N Clamp Body (6) 5 x4- 24 Ply.
0 Retaining Strip (6) 2Ysx 5%s - /4 Ply.
P Hand Wheel (6) 7x7 (egh) - 4Pty
Q Clamp Head Face (6) Sax Ve 5%
Note: You'l need (1 ‘of Medium Density Fiberboard (MDF),
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case oF To0LBOX
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This version of the Carpenter’s
to0lbox is constructed with rabbet
joints and ails instead of box joints.
T order (0 keep the overall dimen
sions the same, the ends of the box
and the ends of the tray are slightly
shorter on this version than on the
boxjointed version. (Refer to the
material list)

The nails we used are copper,
rosehead boat nails from Lee Valley
(1:800871:8158). Because  these
nails are copper, they are rather soft
and bend easily. So we found it nec-
essary 1o drill holes for the nails
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Materials & Hardware

A Case Front/Back (2)
B Case Ends (2)

Tray Runners (2) 3 x 27 - Vs Haoo,
D Lia Stop (1) Vex 20fg - 72

E Base Molding (1) L x s - 96

¥ Bottom Panel (1) 6 x 264 - Halbd,
G Lid Molding (1) Yax1¥s-96

H Lid Panel (i) ix 614 - 26%

ox 2% -15

J Tray Ends (2) Tex2%-5%

Yax 84 (rgn) - 28
Yex 8 (tgh) - 7

K Tray Diiders (2)  Yox 20~ 5
L Tray Handte () Yox 3Vs- 8%
M Tray Bottom (1) 57/g x 145 - Ys Hlbd.

*(2) SmalBrass Trunk Hinges
* (1) Leather Trunk Handle

+ (2) Brass Plated Draw Catches

+ (18) #6 x1/2" Brass Fr Woodscrows

* (6) #8 x 3/4” Brass Rh Woodscrews

* (30) #13 x 15" Copper Rose-Head Boat Nails

in place.



