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EDITOR"S NOTE

Cutofts

{1 had toput together a wish list for
v shop, I could tell vou my first
choice in a heartbeat — more space.

Now there's no harm in wishing, But
the reality is my shop s shoehomed
into the basement — nghl between
the laundry room and doreroom.

S0 unless | carve out some new Ler-
ritory (which 1s about as likely as win-
ning the lottery), I'm going to have to
get by with the space that's available

In the meantime, I'm always on the
lookout for ways to solve the problem
of having a limited amount of space.

TOOL STATION. The revolving tool
station featured on page 16 is one solu-
tion. It only takes up mine square feet
of space. Yet it combines a workstation
for your benchtop tools as well as
storage for portable power tools.

Benchtop tools are mounted n a
clhister on a circular platform that
spins aromnd like a carousel. This
means you can position the tool you're
working at directly in front of you
while the others are out of the way.
When you need to use a different tool,
just give the platform a spin,

The revolving platform is supported
by a base cabinet that provides slorage
for portable power tools. To make it
easy toremoveatool (or put one back),
they're stored on a large turntable
that rotates ke a lazy susan.

TIME. But space isn't alwayz the
problem. Sometimes there's not encugh
fime to stat big projects that have
been on the back burner—like building
raised panel doors for all your kitchen
cabinets (the type a cabinet shop would
build for a kitchen remodeling project).

Granted, this may seem like a time
consuming task, But it doesn't have to
be. You just have to bomow a few
trncks from the big production shops.
(For more on this, refer to page 12)

STILE & RAIL BITS, For example, you
can ¢ut the joinery for the frame and
the profile along the inside edge at the
same time. While commercial shops
use a shaper for this, the same thing
can be accomphished wath a ronter and
a set of stile and rail bits, see page 24

FRAME &PANELJIG. As long asyou're
in "production mode,” you'll want to
glue up the doors quickly too. So don't
ovedook the frame and panel jig
shown on page 28 Besides being a
time-saver, i allows you to gloe up a
frame and panel door that's perfectly flat.

TORPEDO LEVEL. One final project
in this issue that I'm pretty fond ofisa
amall torpedo level, see page 6. With a
walmat body that tapers at the ends
and polished brass plates. it has the
look and feel ofa traditional level.

But don't buld the level just for its
appearance, There's also a eleven
spring-loaded system that lets you
recabibrate the level if it ever gets
knocked out of adjustment.

FINE TOCL JOURNAL. While we were
Imlding the level, T got curious about
old levels, So to find out more, 1 gave
Clarence Blanchard a call a the Fine
Tool Journal

The Journal (s
he cals it for
short) is as nnique
a5 its logo shown
at lefl. It's a mag-
azine that's dedi-
cated to provading
information about
old tools, Andit even offers an auction
service 50 you can collect old tools. (To
find out more about the Fine Tool
Jowrnal you can call 800-2488114.)

Well, to make a long sory shod,
Clarence not only gave methe information
I needed. He also put together the col-
lection of levels shown onthe back cover.
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TIPS & TECHNIQUES

Readers' Tips

Knock-Down Worktable

* Itz always handy to have an
extra worksurface when fin-
ishing or assembling a project.
The only dmawback is i often
takes up too much space.

This knock-down worktable
solves that problem,. see photo,
It can be assembled or taken
apart in less than a mimute, then
stacked flat against a wall,

The legs, aprons, and top of

Quick Tipe

CUTTING
M G578 PLY)

the table are cut from a single

Cuthng two cleats to fit between

sheet of plywood, see drawing.  the aprons and attaching them to

To create a sturdy worksur-
face, the legs and aprons are held
together with interlocking notches.

the top prevents it from sliding off.
Vernon Harris
Lltica New York

A When cutting pleces of glass
to size, Michael Burton of Ogden,
Utah scores a clean "hreak line"
with a carbide-tipped router bif.

4

A For inexpensive drawer glides
Lonie Richardson, Jr. ofPemnton,
Michigan uses short lengths of of Upper Jay, NY quickly sort

plastic wallpaper comer bumper.
ShopNotes

A Aftaching & yardstick and stop

to & cutoff bin helps Howard Moody
pieces fo find the one he needs.

No. 35
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Squaring Gauge

BB, orowm, e
Sy — EXTENSION

CAM

MNOTE: PATTERN
IS FULL SEE

= It's easy to check whether a
drawer or cabinet 18 square, Simply
compare the lenpth of the two
diggonals. But it can be difficult
getting the end ofa tape measure
mfo the corners for an accurate
reading. So 1 use this adjustable

squaring gauge, see photo.

The gange consists of an upper
and lower extension that are
held together with a sliding
dovetail joint, see drawing. (I
used a 14° dovetail bt to rout the
groove and the matching tongue. )

By sliding the pieces against
each other, you can adjust the

Inlay Cutter.

= When working with thin wood
veneer, | oflen mlay namow
strips of contrasting veneer in a
shallow recess. To score lines for
this recess that match the width
of the strip exactly, 1 use this
simple culter, see drawing.

The cutter consists of two
angle-edged mzor  blades
attached to a tongue depressor.

By I flat washers
between the blades and the
handle, the width of the cutter
can be adjusted for inlay strips
of different widths.

To cut a recess for a strip,
simply follow a straightedge
while applying even pressure on
the razor blades. Then remove
the waste with a chisel.

R.B. Himes
Vienma, Ghio

No. 35

length of the gauge. Note: An L-
shaped hook in the end of each
piece allows you to fit the gange
into the corner of a project.
CAM Oncethe gangeis adjusted
for the first diagonal, tightening
asimple cam "=aves" the sething
20 you can check the second one.
The cam is an irregular-shaped
piece of hardwood (see pattemn)
that fits in a slot in the npper
extension. After attaching it with
amachine screw and lock nut, raise
the cam to lock the gange inplace.
Dario Brisighella, Sr.
Ouak Creek, Wisconsin
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FINE TOOLS

Torpedo Level

Walnut and brass give this torpedo level the look
andfeel of a traditional hand tool. And a built-in
adjustment system makes it easy to calibrate.

ecently, a Mend dropped by to show me an old

he had picked up at a tool auction. The

body ofthe level was dented and scratched. And one
ofthe vials was broken.

But in spite ofits rough condition, T still admired
the workmanship that had gone into the level.
Brass plates fit flawlessly into the wood body, And
the ends tapered smoothly like a torpedo, prob-
ably to make it easy to slip into the pocket ofa

carpenter’s apron.

COVER
PLATE

ShopNoles

After seeing that old level, [ got to thinking about
building a "orpedo” level of my own, see pheto.
Like the original. this level has a tapered wood
body with brass accent strips, And two vials make
it handy for leveling vertical or horizontal surfaces.

ADJUSTMENT SYSTEM. But the thing that's
unique about this level is a buil-in adjustment
system. The vial that's used to level a honzontal
surface is cradled in an adjustable holder, see
drawing a left. This allows you to calitrate the
level withont a lot of fiddling around. And ifit ever
gets knocked out of adjnstment, you can "fine
tune” the vial in a matter of minutes.

BODY, To provide a stable base for the level, the
body starts out as a 1 "thick hardwood blank, see
drawing at top ofnext page. (I used a piece of fig-
ured walmit I'd been saving for a special project.)

RECESSES. To accept the brass plates, the next
step ig to cut three shallow recesses in the blank. A
long recess in the top accepts a cover plate, and
there are two short recesses in the bottom for a
pair of wear plates.

‘While the length of these recesses varies, they
all have one thing in commeon. The ends are shaped
in a gentle curve where the wood body meets the
brass plates. To ensure that this shape is consis-

Hardware

(2} §»-32 x 1V Flathead Machine Scrows [Brass)
- (8 " Flat Washers

+ (2] 832 Threaded Insers (Brass)

* (3 ""Lang x W LD. Campression Springs

o () 5y T4 Bubble Vials i

< {f} 17 x W07 Brass Stip Clg" thick)

 [10) 84 ¥ =d” Fh Semws Brass)

T cvcder & complele: farcware &, oefer (0 page 51
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tent from one recess to the next,
11 used a hand-held router and a

 simple jig, see page 26.

PLUMB VIAL. After routing
each recess, you're ready to add
the vial near the end of the level
that's used to check whether a
vertical surface is plumb, (For
soprces of vials and other hard-
ware needed to build this level,

see F L)

e plumb vial fits in a stopped
hole that's dnlled in the bottom
edge ofthe level, see Fig. 1. (One
ofthe brass plates will cover the
hole when if's added later.)

To produce an accurate read-
ing, it's important that this hole 1s
tothe bottom edge
ofthe level. So start by checlang
that the table on yvour drill press
i5 square to the bit, see margin
a right. Then diill the hole using
dow, steady pressure
wmmw In adﬂmun to the
stopped hole, a large hole drilled

‘Tﬂlmugh the mdes ofthe level cre-

ates a "window” that lets you see
the wial. (1 used a Forstner bit to
make a clean cut.)

STEP:
ROUT LONG RECESS
FOR COVER PLATE —._ &

LEVEL VIAL.
At this point, yon
can turn your atten-
tion to the top vial that's used to
level a horizontal surface.

To provide a clear view ofthe
level vial, there's a semi-circular
opeming in the top edge of the
level. Here again, a Forstmer bit
produces a clean cut Ewen
though it's designed to drll a
hole on the edge of a workpiece,
I still wanted to provide extra
supportto keep the bit from wan-

o

5

e FLIPWORKFECE AND

dering. So I clamped a short

scrap piece across the recess for
the cover plate, see Fig. 2.
CHAMFERS. The scrap comes
in handy for the next step as well
—romling an Ve" chamfer aronnd
the rim ofthe hole on both sdes,
see Figs. 3 and 33 While you're
at it, chamfer the view window
near the end ofthe level too.
INSTALL PLUME VIAL. Now afl
that's left is to install the plumb
vial. To do this, simply press the
vial into the hole, see Fig. 4.

1 FIRST:
DRILL % DA,
HOLE 17" DEEP

No. 35
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ROUT SHORT RECESSES
FOR WEAR PLATES

Toensure that the
drill press tabie is
square to the bit,
use a square
tocheck it in
both directions.




Vial Holder

The wial that's used to check a
horizontal surface for level is
housed in a small U-shaped
holder, see photo at nght This
holder fits inside a deep mortise
in the body of the level.

ADJUSTABLE. The unique thing
about this holder is #t's adjusiable.
tion. (For more on this, refer to
page 11)And it alows you to
"tune up” the level in case it gets
knocked out of adjustment.

CUT MOETISE Before making
the vial holder, the first stepis to
cut the mortise for the holder,
see Fig. 5 Besides being fairly
deep (1"), this mortise is also
quite wide (%")* This means that
the sides of the level near the
opeming for the level vial wall
only be “ie" thick. As a result,
any variation in thickness will be
quite noticeable.

Fortnately, cutting the mortise
g0 each side iz identical in thick-

ness
isn't that
difficult. What |
found worked well is
to drill a series of holes
with a Forstner bit. Just be sure
that the level is secured firmly
in place when drilling each ons.
(I clamped it to a scrap that
wag squared up and attached to

the
table onthe
the dnll press.)

Afier removing most of
the waste, it's just a matter of
using a chisel to clean up the
ridges on the ades of the mor-
tige and to square up the ends,
see Fig. Sh.

VAL HOLDER

Once the mortise is completed,
you ¢an concentrale on the vial
holder. In addition to securing
the vial, the holder has a buili-in
adjustment system that lets you
calibrate the level.

to this system is a pair of com-
pression springs (hike vou'd find in
4 ball point pen), see photo sbove.
Each spring fits over the end of a
machine screw that passes
through the vial holder and into a
threaded msert in the level.

As you tighten the machine
screw, the sprng compresses and
exerts on the bottom of
the holder. By tuming the screw,
you can vary the amount of pres-
sure. This moves the end of the
holder up or down which adjusis

No. 35
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the position ofthe vial.

BLANK. Since the vial holder is
quite small, it's safer and easier
to suﬂbyp]mg an oversize
blank to a thickness of %" (the
width of the mortise), Then,
after npping it to final width
(%™, you can cut the blank to
length (27/;"), see Fig. 6.

Once the blank is cut to size,
the next step is to dall a hole
through the ends to accept the
level vial, Because you need to
stand the blank on end, it's a bit
tricky holding it by hand. But
fightening the workpiece in a
handscrew will hold it firmly in
place, see Fig. 6.

NOTCH. Next, to create an
opening in the holder that lets
vou see the vial vou'll need to
cut a wide notch in the top edge,
see Fig. 7. Again, since the piece
15 small, [ veed a handscrew to
hold it in place and cut the notch
with a coping saw. As before, a
chisel makes quick work of
cleaning up the comers.

At this point. you're just about
ready to install the holder. But
first, vou'll need to drill two
countersunk shank holes for the
machine screws that hold it in

place; see Fig. Ta.
These holes ide a handy
way to esta the location of

the threaded inserts. All vou

need to do this is to center the
holder in the mortise and use a
brad point bit to mark the loca-
tion of each insert. see Fig. 8

INSERTS. Drilling the holes for
the threaded inserts is easy, see
Fig. 8a. The trick is installing them
snthqrguimﬂmmdmnight

What worked well here is to
start by chucking a cutoffbolt in
the dn]l press and tightening
two "jam" nuts on the end, see
Fig. 8b. Then, with the end ofthe
bolt threaded into the insert
rotate the chuck by hand to

ASSEMBLY. With the inserts in
place, you're ready to assemble
the vial holder. The first step is

to press the vial into the holder.
To ensure that the indicator lines
on the vial remain centered, I
used small washers as shims.
These washers fit between the
ends ofthe vial and the machine
gcrews, see photo on page 8.
Now all that's left is to install
the wial holder. Although it may
seem unusual at first, the best
way to do this is to hold the vial
holder upside down. This way,
the springs won't fall off the
macline screws as you tighten
them into the threaded inzerts.




Alise this m-size
patterm to make a
template of the
curved ends of the
plates as well as
the torpedo shape
of the fevel

ftrace FPlates

FINE TOOLS

The brass plates on this level do
more than provide a nice con-
trast with the walmut body. A
cover plate protects the top wial,
see margin. And two plates on
the bottom reduce wear.

Note: We nzed 1"-wide
strips of brass, It's avail-
able at most hobby shops.

To fit the recesses cut
earlier in the level. there's
a gentle curve on the end
of each plate. The tnck 15
getting a perfect fit where
the curved end meets the
shoulder of the recess,

TEMPLATE. To do this, T
made a template out of
posterboard (see margin),
then used it to lay out the
curved ends on the brass.
FILE. Now if's just a matter of
filing the ends to fit. What works
well here is to set the file in a
kerf in a scrap block, see photo
A Then pivot the brass back and
forth, checking the fit frequently.

COUNTERSINKS. The next step
g to drll countersinks for the
gcrews that will be nsed to
attach the plates, zee Iig. 9,

After laying out the location of
these holes, make a punch mark
to keep the bit from wandering,
see photo B. Then drll each
coumtersink 20 the screw heads
will bejunst a bit proud, see photo
€. (Theyll be sanded flush later))

VIEW SLOT. In addition to the
countersinks, there's also a "view

" f—

COVER PLATE DETAIL

i

slot” in the cover plate so you
can see the bubhla in the vial

quick work of cutting this slot
TAPER ENDS. Before attaching
the wear plates. yon'll want to

SECORL: FILE AND SAND
WEAR PLATE TO SHAPE

ShopNotes

taperthe ends ofthe level. You can
use the same template as before
to lay out the basic shape. Then
cut the ends to shape, see Fig. 10
wear plates also have to be
shaped to match the ends of the
level. But it's easiest to do this
after you attach them to the level.

The plates are held in place
with brass screws, The heads of
these screws will need to be
sanded flush with the plates. To
do this, | attached 220-gnit sil-
icon-carbide sandpaper to a flat
gurface and sanded gently back
and forth.

FILE & SAND PLATES. All that's
left iz to file the edges ofthe wear
plates to shape, see Fig. 11 Then
sand them flush with the level

Mo,
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.Acﬁusting the Level

To get accu-
rate  results,
the pleamh vial
needs to be
perpendicular
to the bottom
edge of the
level, see photo.
Since  the
hole for the
wvigl was drilled
at 907 to this
edge, it should
be close. But vou may need to
"tme up" the bottom justa bit
To find out, start with a rown
level surface. (Foratip on estab-

To check the plumb vigl place
the level against & fry square
that’s on & known level surface.

NOTE: GAP
EXAGGERATED
FOR CLARITY -_|

Now move one end of the
level away from the square
until the air bubble is dead on.

hishing ths surface, refer to page
27.) Then check the plumb vial,
see Step 1.

Ifit's not accurate, reposition
the level until the air bubble in
the vial 18 dead on, see Step 2.
This will create a slight gap
. between the try square and one
end of the level.

To true up the level, simply

sand the epposite end, see Step 3.
Just be sure to check the wial

If you need fo frue up the boltom of the fevel atfach a piece of
santpaper lo 8 flat surface. Then with pressure on the end that

again every two or three strokes.  needs fo be shaved down, fake o or three light strokes.

ment process is to calibrate the
level vial, see photo.
- Here again, you'll need to use

ecize adjustment, see Step 4.
After centering the air bubble in

the vial, it's a good idea to double
check the adjustment. To do this,
turn the level end for end — the
reading should be the same.
Omce you're satisfied wath the
adjustment, simply attach the cover
plate with screws, see Step 5. A

TOF OF WAL
HOLDER RMUST BE
BELOW TOF OF RECESS

— COVER
PLATE

#4 ® |l“.|. I il
Fh WD SCHEW %
(ERASS)

4“‘1?: the level resting on a known level surface, adjust one After double checking the adjust-

end of the vial hoider up or down until the air bubbie is cen-
tered on the indicator lines of the vial.

No. 35 ShopNotes

ment of the vial the brass cover
plate is simply screwed in place.

1l
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To build raised
panel doors
like a pro, all
vou need is a
router table
and three
special bits.

PANEL PROFILE
RAISED PANEL BIT CUTS
PROFLE ARDUND EDGE OF
PANEL THAT "RAISES”
FIELD B CENTER

HOTE:
ALL PIECES ARE
W-THIOK HARDMIGOD

"y few years ago, | had a
KAchance to see several lag,
mdustrial woodworking machines.
You know the type — the kind
where you throw a log in one
end and get a finished cabinet
out the other.

Okay, so I'm exaggerating a
bit. But the pont 12, these pro-
duction machines can crank out a
project in a fraction ofthe time it
takes me to do itin my shop.

That sounded pretty good to
me as | got ready to tackle a ig
project of my own — building
raised panel doors for my
kitchen cabinets.

Building
Raised
Panel Doors

Since there werea lot
of doors to build (1 was
replacing twenty-three
"slab" doors), I decided
to temporanly convert
my own shop into a
production workshop.

SPECIALTY BITS. Te
do this, I bought three
router bits that are

doors. A pair of stile
and raif bits simplify
the construction of the
frame. (For more on these hils,
refer 1o page 24.) And a raised
panel bit creates the profile
around the edge of the sohd
wood panel, see 15
Cﬂépﬁlhlt}mghwﬂmm router
bits make quick work of building
a raised panel doer, there is one
drawback—they're faidy expen-
sive. (I spent about $100 for the
stile and rail bits and $70 fora
raised panel bit) So it takes

RAIL CUT
RAIL BIT FORMS
TONGUE AND COPED

.~ PROFILE ON END OF RAIL
- SOIT FITS INTO STILE

ShopNotes

quite a large
project to help
justify the cost.
PLANNING
Once you get the bits, it's
tempting to get started right
away. But a little planning now
will save a lot of problems from
cropping up later.

SIZE First ofall, you'llneed to =
establish the overall size of each
door. This depends onthe type of
door you're building.

OVERLAY. One of the most
common types is an overlay door,
Like its name implies, it over-
lays the face frame of the cab-
inet, see drawing on next page,

To determine the size of the
door, first decide on the amount
of overlay you want. Then add
that amount to the size of the
operung in the cabinet.

HINGES. Another thing that
affects the amount of overay is
the design of the hinges. So
you'll want to have them on hand
hefore vou get started.

The first step in bmlding the
doors 18 to make the wood frames
that wrap around the raised

No, 35
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panel. Each frame consists oftwo
vertical pieces (stiles) and two
honzontal pieces (rails).

THICKNESS. In most cases, the
gtiles and rails are somewhere
between %" and 1" thick. (I used
“/4"thick stock for mine.)

WI[}‘IH The width of the frame
pieces i8 a matter of personal
preference too. 1 ripped the
frame pieces to a width of 21

LENGTH. You'll aleo need to
establish the length of the frame
pieces. This is easy for the stifes.
They're cut to length to match
the desired height of the door.
But figuring out the length of
the rails is a bit trickier.

To do this, start wath the
desired width of the door and
subtract the combined width of
the stiles {¥£" in my case). Finally,
add the combined length of the
tongnes that will be routed later
on the ends ofthe rails. Note: To
determine the length of the

tongue, uge the rail bit to rout

the profile on the end of a scrap
piece, refer to page 14,

STILE BIT. After cutting all the
stiles and rails 1o length, the
mext stepis to use the stile bit to
Tout one edge on each piece. It

VADTH OF CABNET —.
QPEMNG

OM HAND BEFORE
SEMG THE DOOR

forme a groove that accepts both

the panel and the rail. At the

game Hme, it creates the decora-

tive profile around the mside
of the frame.

BIT HEIGHT. The shoulder of

this profile provides a handy

1

MOTE: PLACE DUTSIDE h.
FACE Of WORKFIECE i
AGAIMET

ShopNotes

-

way to set the height of the bat.
As a rule, T adjust the height so
the bitleaves an Vs" shoulder, see
Fig. la. Ifit's less than this. the
shoulder tends to "disappear”
when you look at it from across
the kitchen.

FENCE. Once you've set the
height ofthe bit, the next step is
to position the fence. Why not
Just use the bearing on the bit to
guide the frame piece? Because
you'd be taking a full-depth cut.
And removing that much mate-
ral all at once could cause
chipout on the edge of the piece.

S0 to provide a crsp, clean
profile, set the fence to make a
light cut, see Fig. la. Note: To
ensure a consistent cut, nse a
featherboard to hold the work-

iece flat againgt the table.
ple;:ﬂar I‘mltl.tgw each frame
piece at one fence setting, move
the fence back and run all the
pieces through again. Then
simply continue this process
until the bearing is flush with
the fence, see margin at right.

13

FACE
FRAME

HEIGHTOF
CABMET OFERING
5 OVERLAY
AT TOF AND BOTTOM

e WIDTH OF CABNET
M= (PENING PLUIS
OVERLAY ALONG SIDES

A Wih a metal rufe
heldonedge, ts
easy lo align the
fence so s flush
with the bearing.
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The Rails

At this point the frame 1s
halfway complete. But the rails
won't fit the stiles yet. To pro-
duce a smug, square-shouldered
joint where the rail meets the
stile, you'll need to rout a mating
profile on each end ofthe rails.

RAIL BIT. This is the job of the
rail bit. It forms a short tongue
and a coped profile that allows
the rail to fit into the stile.

Sinee the mil and stile hits are
machined to be a matched set,
you shouldn't have any problem
getting a good fit. All you have
to do is set the rail bt to the cor-
rect height.

ADIUST BIT HEIGHT. An easy
way to adjust the height of the
bit is to use one of the work-
pieces you've already routed
with the stile bit, see Fig. 2a.

By aligning the groove in the
piece with the opening in the
router bit, the top face of the
rails and stiles should end up
flush. (But you'll want to make a
test cut anyway )

Before routing the ends ofthe
rails, there are a couple ofthings T e |
you can do to ensure a crisp, ' | l
clean cud. ' |

2| 8

CLOSE FEMCE OPENING. To ,
keep the narrow end of the rall  around the bit, see drawing edge, | use a backing board
from accidentally catching on  below lefl. that's been squared up, see Fig.
the opemng in the fence, 1  BACKINGBOARD. Also,tokeep 2. (A chunk of "two by" material
"dose" it with a piece of hard-  the rail square to the fence and works fine.) _
board that's notched to fit prevent chipont on the back A backing board p
chipout when it's msﬂngagmm
the edge of the rail that hasn't
been routed yet, see Fig. 2 and
2b. But there's a problem when
you use it to back up the e
that's been routed with the stile
bit. Becanse of the profile on the
edge, the rail won't fit tight
againgt the backing board and
the wood fibers can chip out.

To prevent this, rout one edge
of the backing board with the
_ rail bit, see drawing at left. Then
A A piece ofhardboard with a nofch fo fift A Toprevent chipouf, use the rail bitto rout  fit the edge of the rail into ﬂi
around the hit prevents the end of the rail one edge ofthe backing hoard. Then fithe profile on the backing board and
from catching on the opening in the fence.  “stile cut” edge of the railin the backing board.  rout the end, see Fig. 3.
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HNITQUE

Raised Panel

Now that the frame 15 complete,
you can add the centerpiece of
the door — a solid wood panel
with a "mised" field in the center.
The panel is made by edge

.. gluing several narrow pieces. As
a rule, I use */4*thick stock and
glue up the panel so it's longer
and wider than the finished size.
SIPE. An easy way to deter-
mine this size s to first dry as-
semble the frame, see drawing.
After measuring the opening in

VWOOD MOVEMENT:

WOOD FANEL EXPANDS MORE
AL RCES WIOTH THAN [EGT™

TODETERMINE
LENGTH OF PANEL:

FIREST: MEASURE OPENING
BETWEEN RAILS

TO DETERMINE
WIDTH OF PANEL:

the frame. add the combined m"aﬂa—nﬁf’ﬂaﬁﬁ _ ]
ST MEASUHEE CPENING
depth of the grooves. But don't THRD! SUBTRACT FORCLEARANCE . BETWEEN STILES
cuf the panel to that size just yet. T TOP AN EOTTON (e GVERALLY G SECOND: AL THE
WOO0D MOVEMENT. The thing COMAINED EE7TH

to keep in mind 18 that the wood

THIRD: SUETRACT Ve FOR

panel is going to expand and con- AR
tract with changes in humidity. B Ve ALY

Most of this movement occurs e
across the widlth of the panel (not

the length). So [ allow for an Va"
1 clearance om &ach ade  (V/
overall). Bul a ‘iz clearance at

. the top and bottom is plenty.
RAISED FIELD. Cnce the pmnel
B cut o size, vou're ready to

MAKE SUCCESSIVELY
DEEPER PASSES
UNTIL PANEL AITS GROOVE

FRAME

"raise” the field m the center, see RCLIT PANEL
drawing. It's formed by routing e RS R
a wide profile along each edge ROUTER TABLE
with armsed panel bit, see box.

The idea here is to make a
series of successively deeper cuts,

gee Figs. 4 and 4a. Each pass
widens the profile and reduces
the thickness of the panel along

R:-used Panel Bits

the edges. By making multiple
passes. you can "sneak up" on
the final thickness until the panel
fits snug (not tight) in the grooves.
To end up with a cnsp, clean
profile, it's beat to rout the ends
ofthe panel first, see Fig. 4. This
way, any chipout on the end
grain ofthe panel will be cleaned
up when you rout the edges.
ASSEMELY. All that's left is to
aszemble the door. To allow the
panel to expand and contract, it's
not glued into the frame. Instead,
i "floats” inside. So afler fitting
the panel into the rails, simply
glne the frame together. A

No. 35

An easy way to create a "raised” field
in the center of a solid wood panel is
with a raised panel bit and a router table.
HOW THEY WORK. Thebasic idea of a
raised panel bit is simple. The panel is
held flat against the ronter table. As you
slide it across the table, the cutting
edges of the bit sweep across the face
aof the panel. This forms a wide profile
that "raizes” the field in the cenier,
SIZE. It's the width of this that
explains the large size of these bﬂs
(Tlm;; can range in size from 2%"
3V2" in diameter). Because m"ﬂw&

large size, the safest operaling speed
for ﬁleruuteris 12000 rpms or less.

ShopNotes

This requires a router with vanable
speed control. Also, since these bits all
have Yz"-dn ghanks, you'll need a
routerwitha'k collet,

Note: For sources of raised panel
hm,reﬁrtnpa#BL

15
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FEATURE PROJECT

Revolving

Tool Statlon

Giive the "carousel” on top a spin or
Ubiate the turntable underneath to provide
W casy access to your power tools,

I're never met 8 woodworker yet who had too
much space in his shop. Maybe that explains
why we're always looking for ways to use the
apace that iy available as efficiently as possible.
Cme of the most useful, space-saving idess I've

seen in awhile was sent fn recently by Robert
Bimeata of Fort Worth, Texas, Bamically, its a
Totating tool stand that provides easy access to a3
Simiber of benchitop tools ina small amount of space 3
TOOL STATION, Using a similar ides, we decided to I
hirild a revolving tool station of our own, see photo, |
his station has a "footprint” that only takes up
Cibout nine square feet of space (we tucked ours i a
fLommer). Yet it combites awork center and a storage
b rea that would normally nse up much more room. |
B WORE CENTER. The heart of the work center iz @
lffge arcular platform that spins around like a
oiisel, see photo A below. Mounting your benchiop
it*0ls to this platform provides quick access fo each
06| while keeping the others close at hand.
STORAGE AREAS. Besides the convenient tool
flecess, theres also plenty of storage, Directly
Hitider each ool is a drawer for stonng accessories,
see photo B, And a rotating tumitable in the base
movides slorage for a mmber of poriable power
“tools as well, see photo C.

A. CGarousel Just spin the carousel B. Drawers. With a drawer below C. Tumiable. A spin of the tumtabie)
to put the tool you need directly in  each lool there's plenty of storage  in the base provides quick and easy §
front of you. Then lock R in place. for accessories and olher fems access fo portable power tools

16 ShopNotes No. 35




Hardware

® (14} ["Roller Bearings
. f‘.,!&j fM’ 'Fanhead Serews
i Puml Baity fwherewe)
. ﬁr’ﬂ W% A" Algminum Anrgle (2* long)
* (91} #i0x 1Y," Fi Shet Metal Serews
) JH' Pre Flange (wiserews).
ol e dren Pge e long)
. MJ f&xz Fh Sheet Metal Screws
J&'—M T-Muets

. {Iﬁ e ” Logk Nuts

* (5 Y&z Full Thread Hex Boits

. (1 'h nx 1" Pender Washérs
(5 ;; Hlat E‘m&m }

24) #6% V3" Fh Sheet Metal Srews
. Fryﬁ w6 xly h Sheet Metal Scréws
» (35] #dx 14" Bn Sheet Metal Screws
LN Hamdles:
» 15 #&x 1 B murmamm
Nove; The Vrolier e
avatlable from The Woodwarkers'
Store. Toorder, call &00-373-444 1.
ffart number mﬂ;

I‘u
o Tow

EXPLODED VIEW
OVERALL DIMENSIONS:

3% " HydO" W O

Materials

& Right Back{i)
£ ﬁ Back (1},

@ Dividers (4)
P Mounting Block (1)
Q Ruser Block (1)

gu: 545.-‘,': .I'd HEF

36x36- m.wr

; : & x33% -4 MOF
F Long Reis (2)

G Shart Ruils (2)
Rm Blocks (10

B Fronts/Sacks (&)

T Bottoms (4) :& 20 - Va Fidbd,

B30T iAMDF

'J“Mub.lr 1)
- ; fm:?:‘r#f&}ﬂ}d.

Nete: To buald this progect, youll need 202 sheets of /4" thick
Medaim-Density  Fiberboard (MDF), a

a half theet of 'A*
lardboard, and approximately 10 bd. R, of /4" thick hardwood.
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Motrting a
number of moifer
bearings to the top
and bottom of the
tool station allow
the carousel and
turntable fo

spin easily.

Base

1 began work on the tool station

by making an open. L-shaped
base cabinet, see drawing. The
shape of the base will provide
easy access fo the turntable
that's added later. And it pro-
vides leg room when working at
the tools on the carousel.

SIDES & BACKS The base starts
out as two sides (A) and a right
(Bi and left back (C) piece, see
Fig. 1. (Tused /4" MDF, but ply-
wood would work just as well.)

These pieces are held together
with simple butt joints, So to
allow for the joinery in the back
comer, the right back i= wider
(33%") than the left back (33",

After cuting the pieces (o
size, there's one more thing to do
before moving on to the top and
bottom. That's to cut a dado in
each piece for the bottom of the
baze, see Fig. la.

TOP & BOTTOM. Besides
holding the case together, the
top and bottom provide a surface
for mounting a number of roller
bearings. see margin. The roller
bearings on the bottom make it
easy to spin the turntable
around. while those on top allow
you to rotate the carousel.

Both the fop (0} and bortom

bottom edges of the top and the than the one on the bottom (13",

LONG

RAIL
T&'E&MMS' SHORT
i RAIL
FEET ARE % “-THICK HARDWOOD

;1{;' start out as a square piece of  exposed edges ofthe boltom,
/1"MDF, seeFig2. Buttocreate  ATTACH ROLLERS. Now you'rs
an overhang, the top is Jarger ready to attach the rollers to the
than the bottom, top and bottom. After spacing the
NOTCH. With the pieces cut to  rollers evenly aromnd  th
size. the next stepistocutalarge  penmeter ofalarge circle. they're
notch in each one so they don't mwndmﬂmsmﬁgilim

extend into the opening in front of  To provide plenty of support ne
the base. While you're at it routa  the edge ofthe carousel, the nlrde
small (Vs") chamfer on the topand  on top has a larger radius (16")

2 ToF 5" PAMHEAD 1 ROLLER

= l"'
\Nl HOUT & CHANFER 2 ]

0N TOP AND #’
BOTTOM EDNGES
OF NOTCH ONLY




FEATURE PROJECT

ffl' Before assembling the base
s easiest to dnll several large
holes. There's a hole in the top
for an iron pipe that serves as a
1avot point for the tumtable and
carousel, see Fig 2. Also, five
holes in the bottom will be used
when levelers are added later.
ASSEMELY. At this point you
can begin assembling the base. [
- darted by gluing up a U-shaped
assembly consisting of one side

LOMNG RAIL

: R
and the two back pieces. Tt e 5";2—?:-{"“‘ fhefels

Then 1 slipped the bottom in

4]

RAILS. To add even more
rigidity, | installed two hard-
wood rals under the top and
bottom, see Figs. 3 and 4. A long
rail (F) spans from one side to
the left back And a shorf rail
(¥l commects the long one to the
opposite side,

ATTACH TOE All that's left to
complete the base is fo attach
the top. Is simply glied and
screwed in place, see Fig. 4.

Levelere |

To compensate for an uneven |5
floor, | added five levelers, They
allow each oulside comer of the
base to be leveled independently.
Basically, each leveler consists
of two parts: a thick mounting
block that attaches to the bottom
of the base and an adjustable
fioot, see Fig. 5. By tuming a bolt
that passes through the center of
I each part, you can raise or lower ;
the foot, see margin. Seutr /
MOUNTING BLOCE. To provide | waskes
plenty of strength, each mounting

@A FLAT WASHER S MOUNTING Y, To mu:ﬂsqr hmﬁ?}:

block (F) is made by gluing up FOOT
tva pieces of ‘@M thick hardwood | T @ W loxm | the adjustment
(n@el@eﬁgiﬂﬁqeﬁﬁg ko bok with a

and screwing the mounting block - FOOT. Once the block 5 Ome nut rests in a counter- sockef wrench.

- Mto the bottom of the base, youll place, you can add the foot (. bored shank hole drilled in the
need to drill a counterbored shank  1t's a piece of /4™ thick hardwood  bottom of the fool. The other
hole for a T-nut that accepts the that's captured on the end ofthe tightens against the top of the
‘adjustment bolt, see Fig. 5a balt by a pair of lock nuts. foot to lock it in place.

No. 35 ShopNotes 19
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A length of iron
pipe threaded
~ into a pipe

flange works as

a simple pivol
for the turntabie.

Turntable

FEATURE PROJECT

The base ofthe tool carousel pro-
vides plenty of storage for
portable power tools. To make it
easy to remove a tool (or pul one
back) without having to reach
deep inside the base, 1 added a
turntable, see drawing at right.

The tumtable i1z nothing more
than a circular shelf that spins
around on the roller beanngs.
An iron pipe acts ag an axle that
keeps the tumtable centered in
the base.

BLANE. The tumntable starts
out as alarge, square blank of %5 *
MDF, see Fig. 6. Using a square
blank provides straight refer-

ence edges for laying out and
mjthnganﬂtchﬁai matches the

shape ofthe opening in the base.

Omee the notch is done, you're
ready to cut the srmtable (J) to
its final shape. An easy way lo do
this is 10 mount a router with a
straight bit to a simple aircle cut-
ting yig. (For more on making
this jig, refer to Shop Solutions
onpage27.)

To use the arcle cutting jig,
you'll need to drll a small (cen-
tered) hole in the turntable fora
bolt that acts as a pivot pin. But
this haole will need to be enlarged
so the iron pipe can stick
through. I drilled this final hole
slightly larger than the outside
diameter of the pipe to prevent
wear on the turntable.

IR0 FIPE

N~ FIFE
FLANGE

Another place that could wear
a bit is along the edge of the
notch in the turntable where it
rides up on the roller bearings.
To prevent this. [ added a pair of
metal strike plates o each edge
of the notch.

They fit in shallow rm:rﬂsas it
both the front edge and bottom
ofthe turntable. see Fig. 7. After
laying out the location of the

6

NOTE:
TURNTABLE IS W MDF f’{"x\
-‘-_._J_,.,-/""_ﬂf .

NOTE: DRILL W' .DMA. CENTERED
HOLE FOR PRWOT PREON CRCLE
CUTTING JIG. THEM ENLARGE
HOLE TO 196 ™[hA.

~a SECOND: CUT
s TURNTABLE TO SHAPE

ShopNoles
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FEATURE PROJEECT

morlises, just remove the waste
material with a chisel.

EDGIRG. Once the strike
plates are acrewed in place, the
next step is to wrap a thin (V")
strip of hardboard edging (K)
around the curved part of the
turntable. The edging is taller
(wider) than the thickness ofthe
tumtable. This way, it forms a
lip that keeps tools and mate-
nals from falling off the edge of
the turntable.

One thing to notice about the
edging is it's 1V2" shorfer than
the distance around the
turntable, see Figs. 8§ and 8a.
This provides clearance for a
barrel bolt that's used later to
lock the tumtable in place, refer
to drawing on opposite page and
Fig. 10.

All it takes to attach the
edging is to apply a little glue
and hold it in place with a band
clamp. After the glue dries and
you remove the clamp, it's a good
idea to securs the edging with
screws, see Fig 8a

COLLAR BLOWCK. At thas poant,
you're almost ready to install the
tumtable. But first, to prevent it
from mbbing against the pipe, [
added a collar block, see Fig. 9.

The collar block (L) is a /"
thick piece of hardwood with a
centered hole that's sized to fit
the iron pipe. Note: Foratip on
drilling this hole so the collar
block fits snug around the pipe,
refer to page 27.

Mo, 35

W5 % “Fh
SHEET METAL
SCREW

#E = W Fh

@__ =
COLLAR BLOCK
(A3

®

EDGIMNG

NOTE: DRLL HOLE [N COLLAR
BLOCK TO MATCH OUTHICE
o~ DISMETER OF IRON FPE

NOTE:
COLLAR BLOCK
L %~ THICK
FAR LW

PIPE. Afier screwing the collar
block mn place, you can tum your
attention to the pipe that staves
as a pivot paint for the tumtable,
see drawing on page 20. (Tuseda
piece of ¥ iron mpe.) The pipe
fits into a flange screwed to the
bottom of the base, see detail ‘'
in drawing. Note: The pipe is

ShopNotes

extra long so it can double as a
pivot point for the carousel that's
added later.

Before installing the pipe,
you'll need to set the tumtable in
place. Then slip the pipe through
the top ofthe base and tumtable
and thread the end into the
flange. Here again, to keep the
pipe from mbbing, | screwed a
second collar bloack (L) to the top
ofthe basge, see drawing on oppo-

BARREL BOLT. Finally, to lock
the tumtable in place, I added a
barrel bolt, see Fig. 10. The bolt
shdes into a hardwood catch (M)
attached to the side of the base.
After glung and screwing the
catch in place, 1 located and
dnlled a hole in the catch to
accept the end of the barrel balt,

See margin.
21

Tolocatethe hole
for the barrel boft,
slip a dows! center
over the end of
the bolt and press
i against the
wood cafch,




Carouael

FEATURE

PROJECT

One of the handiest things about
thiz tool station is a large
revolving carousel that supports
your benchiop tools. Spinning
the carousel around provides
easy access Lo the tool you need.
The carousel consistz ofa grid
that's sandwiched between a cir-
culartop and bottom, see drawing
at nght, The gnd creates an
opening under each tool fora
drawer as well as small
storage areas on the sides,
TOP & BOTTOM. The top and
bottom (N} of the carousel
start out as larpe square
pieces of %" MDF, see Fig. 11.
After laying out the location
of the screws used to fasten the
top and bottom to the grid, they
can be cut to shape. Here again,

To provide easy
access fo your
benchiap tools, the
carousel spins on
the rofier bearings
attached to the top
ofthe base.

quick work of this,

Ag with the tumtable, you'll
need to enlarge the pivot hole in
each piece to provide clearance
for the iron pipe. ﬁlsx:-, it's best fo
drill pilot holes in the bottom
face of the top now for drawer
stops that are added later, refer
toFigs. 14and 14a.

GRID. MNow wou can turn yvour
attention to the grd that divides

a router and a circle jig make the carousel into separate com-
partments, The grid consists of
four dividers (0} with interlocking
slots in each one, see Fig. 12
ASSEMBLY. Once the slots are
cut, you can assemble the gnd
and attach the top and bottom
with screws, Rﬂerscrewi.ng ome
last collar block (L) in place on
the top, just get a friend to help
Em:l lift the carousel onto the

A8, Bee Margin.

¥0 x W Fh SHEET —
BIETAL SCREW /

——

BARREL BOLT. To lock the
carousel in place when using a
tool, another bamel bolt is
attached to the base, see Fig. 13
the bottom edge ofthe carousel.

To raise the barrel bolt off the
base soit aligns with the carousel,
I added an L-shaped mounting.
assembly, see Fig. 13. Ifs made
up of two small pieces of "/4"thick
hardwood: a mownting block (F)

1"

TOPBOTTOM
0" x40

FIRST: LAY OUT AHD:
DRILL SCREWHOLES

SECOND CUT TCP

AND BOTTOM TO SHAPE

12

DIVIDERS
NOTE:CIVOERS AR %"MDF

ShopNotes




L—-,ﬂrlat's screwed 1o the base and a

nser WLock; (O that positions the
barrel bolt in line wath the bottom
edge ofthe carousel, see Fig 13a

MOUNT TOOLE, Before dnlling
the holes, you'll want to mount
vour tools. (1 used lag screws.)
This way, you can rofate the
carousel to the most comfortable
working position for each tool.
Then drill the holes at the cor-
rect locations,

Drawere

With the carousel complete, 1
added a set of four drawers.
These drawers fit the opemngs
directly below each tool to keep
accessories right at hand where
vou need them.

FRONWT & BACK. To build the
drawers, start by cutting & fronr
and back (R for each one. These
are */4"-thick pieces of hardwood
szed to allow an Vg" gap along
the ides and top of the opening.

Shallow rabbetz in the ends
accept the sidez of the drawer.
see drawing and detail *c’ And
there's a groove in each piece for
the drawer bottom, see detail 'b.

SIDES, After completing the
front and back, you can add the
sides (5). These are pieces of V/
hardboard with a notch at the top,
see detaill '8’ When the drawer
stops are added later, this notch
makes it possible to remove a
drawer and put it back in.

BOTTOM & CLEATS. There are
just two things left to do to com-
plete each drawer. A hardboard
bottomn (I} 15 cut to fit so the
drawer can be glued and screwed
together. And gluing two hand-
wood cleats (10 to the bottom
and sides provides extrasupport.

STOP Before installing the

drawers, [ aftached four stops -

(V) under the top of the caronsel.
They keep the drawer from
being pulled out too far and acdi-
dentally spilling what's inside. &

No. 35
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FEATURE

SIDE
(%" x )
MNOTE: FRONT AND BACHE ARE 9 -THICK

HARDWWODD, CLEATS ARE VE™-THICHK HARCRWDOLT
SIDES AND BOTTOM ARE W HARDEDARD

= BHEET METAL
BL
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STILE BIT

Stale & Rail Bits

n a commercial cabinet shop,
the stiles and rails of a raised
panel door are usually cut on a
shaper. But if you den't have a
shaper, you can accomplish the

same thing by using a router
table and a matched set of bits

called stile and rail bits, see
photo at left.

The first time 1
ever saw these
bits, | was a
little confused
why one was
called a stile bit
and the other a

rail bit
Naturally, [ just
assumed that the
gtile bit was meant
to cut stiles, and
the rail bit was
meant to cot rals,

RAIL BIT But after fiddiing
24

IN THE SHOP

Stile Bit, A stile bit creates a B.Rmfﬂi Ammmam
decmfhapuﬂfamdagmm and & coped profile on the end
on the edge ofa stile and a rall.  ofa rafl so & can fit into the stife.

around with them in the shop, 1
realized this wasn't the case.

STILE BIT. The sile bit is
designed to cut a decorative pro-
file around the inside edges of
the stiles and the rails, see photo
A above.

At the same time as its cut-
ting this profile, the stile bit also
foorms a groove. This groove
accepts the panel of the door as
well as a tongue that will be cut
on the ends of the rals,

After the frame i3 assembled,
the decorative profile and the
groove both must ron around the
entire inside edge ofthe frame. If

thev don't, the molded edges of

the rails and stiles won't match,
and you won't be able to insert
the raised panel.

So what's the confusion? To
end up with a decorative profile
and a groove along the entire

ShapNotes

inside edge of the frame. you
have to use the stile bit to cutl!
both the stiles and the rails. In
other words, the rails must be
"stile cut” on the inside edges.

RAIL BIT. The rail bit is mors
aptly named. It's used only for
cuts made on the end grainofthe
rails, see photo B. .

The rail bit forms a short’
tongue that fits in the grooves
formed by the stile bit. Along:
with the groove, it cuts a coped
profile of the decorative =f
that was formed by the stile bit.
This way, when you assemble
the pieces of the frame. it forma:
a tight-fitting joint.

PROFILES. Depending on the
type oflook you want around the
inside edges of the frame, you
can get stile and rail bits that
will cut a number of different
profiles. Three of the most

No, 35
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ROUNDOVER
. common types of profiles are single-speed router.) first, the price of these nts may
shown in the drawings above. SOURCES, Stle and rail bits  seem a bt steep (they mange in

But there's more to choosinga  are available m many wood- prce from 560 to $130) But if
set of stile and rail bits than working stores and catalogs, you're building a number of doars,
selecting the profile. In fact, you refer to Sources on page 31. At they're worth the cost. A
may not want to get a set of bits ; a -
at all. Let me explain.

LRt L Combination Bit
dlso individual bits avalable _ _ ]
that are designed to make both This combination stile and rail bit has one
stile and mail cuts, While these  big advantage over a matched set of bits —
bits accamplish the same thing, you don't need to switch bits between cuts.

they go about it in different That's hemusaﬂmpam of the bit that
ways, see boxes at night. make the stile cut and the rail cut are both
SHANEK SIZE. Regardless of the - stacked ona single shank.
type of bit, one thing to keep in To make a tile cut, you
mind is the size of the shank raise the bit and use the L
Typically, stile and ral bits are cutters on the lower part of

only available with a V2"-dia
shank. So in most cases, you'll
.need a router with a collet that

the bit, see top drawing.
Simply lowering the bt
and using the cutters on

accepts'[z bits, the top part of the bit
The only exception is a set of allows you to make the rail

matched stile and rail bits with cut, see bottom drawing.

y/ shanks that are mamfac- Note: A source for this

tared by Frend. (Currently, bitis listed on page 31.

these bits are cnly available with
e e Wit e ek : :
o matter what size

Bt REVErsible Bit

supports the cutting edge s _

pretty beefy. So as with any . A reversible stile and rail bit

large bit, the speed ofthe router also combines both cutters

plays an important part in the onasingle shank. Bul thal's

performance of the bt where the similarity ends.
ROUTER SPEED. What T've To switch from the stile

found works best 15 to run the mt(tﬂpdmﬂ'mg}tnthé

[
router at a relatively slow spead rail cut (bottom), you have
{(about 10,000-12000 rpm). This to disassemble the bit and
. not only provides a safer cut, but ‘swap the cutters around.
1 it also reduces the chance of the This ﬂurun_ds okay 1_n

bit burning the wood — espe- theory. But in practice, it
cially when using the rail bit to usually involves quite a bit
| cutendgrain. of fiddling around with
' The only drawback to running
'Ihe bitz a a slow speed is you'll
need a router with vanable
speed control. (Or you can get a
separate speed control for a
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TIPS FROM OUR SHOP

ROUTING JIG

» Cutting the recesses for the
brass plates on the torpedo level
(page 6) is easy. | just used a
router and a straight bit,

The trick is gethng a seamless
fit between the wood body and
the curved ends of the brass
plates. To do this, 1 used a guide
bushing that attaches to the base
ofthe router and a simple jig. see
photo at ight.

JIG. The jig consists of two
parts: a hardboard template
with a8 cwrved notch and two
gides that support the base of
the router.

When determining the =ize of
the curved notch. the thing to
keep m mind is the bit won't cut
right up next to the edge. That's
because the gumde bushing (not
the bit) will rde against the tem-
plate. As a result, the notch
needs to be slightly farger than
the desired radius ofthe recess

To find out how much larger,
measure the distance from the
cutting edge ofthe bit to the outer
part ofthe bushing. Then add that

T ——
W"-DEEP
RABBETV;:"WMDE
amount to the desired place. see Fig 1. Note: The
radiug ofthe recess. depth of cut should equal the
RABBETS. Aftercutting thickness of the brass plates,
the curved notch, the tem- see Fig la. '
plate 15 glued into rabbets cutin =~ ROUT RECESSES. MNow it's just
the sides of the jiz. These rab- a matter ofrouting the recesses.
bets are sived so the sides ofthe  After laying out each recess

(refer to margin on page 10),
position the workpiece in the jig
20 the mark aligns with the ref-
erence shoulder, see Fig. 2a
Afler tightering the jig (and
workpiece) in a vise, vou caf
rout two recesses on the bottam
for the wear plates.

To rout the recess for the
cover plate, youll need to first
rout half the recess, see Fig 2.
Then, turn the workpece end for
end and rout the other half.

jig fit somg against the level.
This way, the workpiece will be
pinched between the sides when
you tighten the jig in a vise,

REFERENCE SHOULDER. Eefors
routing the recess, the next step
is lo establish a reference
shoulder that will help you accu-
rately position the workpiece in
the jig.

Ta create this shonlder, rout
along the template and sides of
the jig without the workpiece in




TIFS & TECHNIQUES

CIRCLE CUTTING JIG

0[ An easy way to cut the large
circular  workpieces on  the
revolving tool station (page 16)
i2 to uge arouter that's mounted
to a simple jig, see drawing.
Thejig is just a hardboard base
that pivols on a boll. This bolt
passes through the base and into a
centered hole dnlled m the work-
piece, To determine the location of
the hole in the base, youfll need to
know the radius of the workpiece.
The hole is drilled that same dis-
tance away from the fnside edge of
a straight bit, see details 'a' and V
ROUT. Before routing the drcle,
s a good idea to first cut the
workpiece to rough size. {1 used a
sabre saw.) This way, there's not
as much materal to remove as
yontoutit to final size,

PISTAMCE FROM INSIDE EDGE
OF BIT TO CENTER OF PVOT

MODIFYING A SPADE DIT

®m 1 wanted the wood collar

Nocks on the tool station (page
16) to fit snug around the iron
pipe. But | ran into a snag when
it came time to drill the holes for

A Use a nail o position the side
of the spade bit /32" above a
scrap and clamp the bit in place.

A After filing one side of the bi
flush with the scrap, repeat the
jrocess forthe ofher side.

No. 35

the pipe. There wasn't a spade
bit available that matched the
iVie" outside diameter of the
pipe. So 1 modified a larger (1Vs"-
dia, } Erpade bit by filing the sides
it was the correct size.
To ensure that the bit 1= bal-
anced and cuts evenly, the impor-

TUBE LEVEL

tant thing 15 to remove the same
amount of matenal from each side,
A handy way to dothisis touse a
nail and a scrap block to position
the bif, see drawings at lowerleft.
After filing one side down to
the top ofthe scrap block, repeat
the process on the other side.

* Before you mn'g an accu-
rate e torpedo
level 6), vou'll need to
check 1t on a known level sur-
face and adjust it if necessary.
One way to establish a level
surface is to use a clear plastic

tube filled with water. The

basic principle here is simple —
water finds 1ts own level.

Totake advantage ofthis, fit

the ends of the tube into
notches in a flat piece of ply-
wood and add water (a drop or

two of food coloring makes it

- gasy to read the level).

Then dide one end of the

tube up or down until the water

column iz flush with the surface

ShopNotes

of the plywood. Thiz will move
the water column at the oppo-
site end either higher or lower.
To create a level surface, just

-mﬂm‘ﬂngh“sidnm:tﬁthn

water columns are equal. {1
used playing cards.)
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Frame & Panel Jig

lumng up 4 frame and panel
doarcan be achallenge, Even
ifthe frame pieces that surround
the panel fit nice and ight, some-
tmes if's #hll hard to get the
door perfectly square and [at,

#0x"14F h SHEET+
METAL SCREWS

This frame and panel Jig
solves both problems, see photo
above. To keep the door square,
its fucked mto a 90° "comer
pocket.” And to ensure that it
stays flof, two cams apply pres-

g ADJUSTABLE
| PLATFORM

MNOTE: BASE, PLATFORMS
AND RLMNERS ARE %" MDF

ShopNotes

Gluing up aframe and panel door with this jig
is a snap. With two cams applying pressure,
thejig squares up the door and keeps itflat.

sure that's centered on the thick’S
ness ofthe frame, see inset photo,HE

Design Note: Thisjig is designed
for doors with “/4™-thick frames §
It can handle doos np to 24"
wide and 36" long.

BASE. | began by making &
large base (4) for the jig. It pro-
vides a foundation for two plat-
forms — one fixed and the otherd
adjustable, see drawing. In addi-
tiomn, the base serves as atrack fof
the cams and a pair of ronners?
that guide the adjustable platform |

These numners fit in dadoes 1
the base and adjustable platform)
To get the runners to slide
amoothly  without binding, '8
important for these dadoes 1o
align. So | slarded wilth a larpel
blank of %" MDF and cut thes
dadoes al the same time, see Fig 4
1. Mote: The blank i= large enough®
for the base and both platfonms,

GROOVE After cutting the basg!
to zize, the next step 12 to cut &f
wide groove near one edge, @8
Figs. 1 and la This grooves
emdes the mounting blocks ford
the cams that are added later;

No. 35




(A PLATFORMS, With the base com-
plete, you can turn your attention
to the two platforms. Besides
raisng the door off the base, the
platforms support a system of
cleats that keep the frame square.
Bath platforms are made from
{he remaining piece of the blank
used for the base, But before cut-
ting it into two pieces, it's best to
f attach the cleats to ensure that
they will align with each other.
(LEATS. The cleats start out as
a long blank that's made by
gluing and screwing two strips
of /" MDF together, see Fig, 2.
To help keep the door flat
afa.mst the base, one edge of the
hweied, see Fig 2a
Then the long (B) and short cleat
(€1 are simply cut to length.
Before attaching the cleats,
there’s one more thing to do. That's
to bevel the end of the short
cleat so it fits against the edge of
elong cleat, see Figs. Zband 3.
ATTACH CLEATS. Now wvou can
attach the cleats. The important
thing here 15 that the comer
formed by the cleals is square.
This way, the door that's glued
up will be perfectly square too.
After gluing and screwing the
cleats in place, you can rip the
. blank into two pieces: a narrow
Jixed platform (D), and a wide
adjustable platform (E), see Fg 4,
RUNNERS. To complete the

JIGS & ACCESSORIES

1 FIRST: CUT%'-CESF

DaDCES, %" WLE
\

SECOND: CUT
BASETOSIZE ——

2. GROOVE DETAIL

. 2 e LY

NOTE:
BLARK 15 %" MOF

\ GROCHE
b - iN BasE P
2 LOMG CLEAT ARST:
BEVEL ONE
EDGE OF BLANK

Waxl'A"Fh SHEET
METAL SCREW ——

. “H‘,,,;,ilm

-

TILT SAW ||
BLADE TO

iy
| SECOND: CUT o~ SHORT
CLEATS TO LBNGTH £aa CLEAT

MOTE: GLUE-UP EXTRALONG (I x 55
BLANK FROM TV PIECES OF %° MOF

to add the two nemers (F), see  form has a small lip that over-
drawing on opposite page. These hangs the groove in the base, see
are nothing more than strips of detail 'a' in drawing on page 28.
MDF that are cutto fitthe dadoes  Later, thislip traps the mounting
n the adjustable platform. 'hlnd&sfﬂrthemmthugrmw

ATTACH FIXED PLATFORM. A To form this lip, simply rabbet
that's lefl is to attach the fixed the bottom edge ofthe fixed plat-

adjustable platform, youll need platform to the base. This plat-  form (D), then screw it in place.
b LONG CLEAT —_  MOTE: GLUE AND SCREW CLEATS |
FLUSH TO QU TSIDE EDGES

FIED PLATECRM —

AFETYNOTE:
LOCATE SCREWS 10
Ay DD S BLADE WHEN FPAING e T

PLATFORMS TO WIDTH (SEE AG 4)

CF PLATFORKM BLANK
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Clamping System

¥ith the base assembled, vou can
tum your attention to the clamp-
ing system. [t consists oftwo cams
attached to blocks that slide in the
groove in the base, see Fig. 5.

CAMS. 'I‘hacmu Gl a‘mnuﬂ:l-
ing more than /4™-thick pieces of
hardwood that are shaped like a
large whistle, see pattern. The
ghape of the cams iz designed to
provide increasing pressire as you
tighten them against the frame.

BLOCKS. To raise the cams 50
they're centered on the thick-
ness of the frames, each one is
aftached to a hardwood mowts,
block (H), see Figs. 5 and 5a

A rabbet along one edge ofthe
block fitz under the lip of the fixed

platform, see Fig. 5a. This keeps

the assembly locked in the groove
as you tighten the cams. After cui- =
ting the rabbet. you can attach L |
each cam with amachine screw and
a lock nut that rests ina muntaru EREAGE PATAE Rt

= bored hole in the block, see Fig. FORA FULLSIZE COPY |

FINISH. Finally, finish the Jlgwdh |

a couple coats of varmish. This way, '
when the ghue squeezes o, the P o
frame won't stick to thejig. A (GRIDLINES ARE Ve APART) |

Usm The Jio

[ === 1.__; = ——— o 3 . =t 1 ~ = e e .'.-'-:' ['-:'"'.;
) = e B TV Fh SHEET
o METAL SCREW

THIRD: GLUE UP FRAME |
BROUND PONEL AHDH
—— SET T W PLACE]

"y




PRODUCT INFORMATION

Roller Bearings for Tool Station >
The Revolving Tool Station shown on page 16 uses a
number of hemvy-duty roller beanngs (fourteen alto- ==
gether) o support the carousel on top and the tumtable under- b
peath, Since the "ball" in each beanng spins freely in the metal cup, youcan
rotate the carousel (or tumiable) to put the tool you need right al hand
Thesz roller bearings are easily installed with bwo screws,

Roller bearings are available from many woodwording stores md from
some of the mail order sources shown at right,

ShapNotes Project Supplies
i affering zome of the hardware
and supplies needed o build
the projects in this issue,
We've also put together a list of
other mail order sources that

A Torpedo Level
Made of walnut and brass, the Torpedo
Level (page 6) has the look and feel
of a traditional hand tool. And it
provides all the satisfaction that poes
along with making & tool yourself
ohophotes  Project Supplies i
offering a kit that inchudes all the

Frame & Panel
Router Bits

A handy way to build
frame and panel doors
quickly. and accurately
i5 Lo use router bits that
are spectally deslened for that pumpose. To build
i frame ad pangl door like the one featured on

im‘-

Raised Panel Bit

hardwarsyou need to build the kvel pace 12 we used three different bits: amatched
Allyou nead to supply i the wood. Stile Rit pair afstile and cail bils, and 2 rissd pancl bil,
TORPEDO LEVEL KT i These router bits are avallable through miny
. oo Woodworking stores and through some of the
€>6335'1m """""" 2 ', Rail Bit il order sources listed in the margin.
Selected Guide to Paxi Projecis

These figs and accessoriesfeaiured in past issues of ShopNotes are sure o
come in handy e you build some ofthe projects shown in this issue.

®

A Router Trammel
When culting 3 workpieez to ar-
cular shape (liks the pieces for the
Tool Station for example), you can
use this shop-made Router Trammel
to rout perfect circles and arcs.
Shoplotes Profect Supplies s
offering a kit that includes all the
hardware you nesd to build the
Router Trammel To provide com-
plete step by step plans, ShopNotes
No. 3 is also included in thiskit
ROUTER TRAMMEL KIT
6803-225

No, 35

56.95

e

A Raised Panel Jig
This Raised Panz] Jig makes it easy
to rout i mised panel. But instead
of using a special raissd pane| bit
{page 15), it uses an omdinary
strmght bt to create a beveled profile
mound the edees of the panel,

We're offering a kit with all the
hardvrare nesded to build the Ransed
Panel Jig. Also, Shophotes No.7
i5 incloded to provide complete
mstructions on building thejiz

RAISED PANEL 4G KIT
6807-125.. e $22.95

ShopNotes

A Vertical Panel Jig

Thik Vertical Panel Jig is designed
{0 nse vertical raised panel bits to
rout a decorative raised panzl
Unlike horizontal raised panel bits
{202 page 15), these bits can bemed
wath a smgle-speed router, (For mail
order SoUrces, 5T Margin. )

A kit that mcludes all the hard-
ware you naed to build thisjig is sill
available, It also includes Shop Motes
Wo. Swith detaled step by step plane

VERTICAL PANEL JIG KIT
6809-125.........—.. 9! 6.95

31

MAIL
ORDER
SOURCES

Jesada Tools

BO0-531-5559

Stile & Reil Bits
Raived Pared Bity
Combination Bit

Woodworker's
Supply
800-6459292
Roller Bearings
Stile & Regf Bits
Reised Panel Bifs

Waoodcraft
800-225-1153
Roller Bedrings
Stile & ReilBits

Fertical Forel Bitr

Trendlines
BOO-T6T-9990
Stile & Redl Bits

W shanks)
Raived Paned Bits

Woodhaven
BO0-344-6657
Veriiogs Panel Sis
Stile & Reil Bity
Ruived Pemel Bity

-
o

n) | >OF AN OROER OALL

800.347-310

|



Beginning in the 19305 “»
lhese loroedo levels were
a8 slandard item m most
any toolbhox, Made ofeither
alummum orf wood, they
ware used axtensively by
carpenters, plumbers, ang
electricians. The shaps of
these levels provided [he
insgiration for the shop-made
fevel showh oh page 6

** A groove in the bottom of each of these small
pocket levels was desighed to ft onto the blade
of a framing square, After Hightaning a simple
screw fo hold the level in place. a carpenter
could guickly estimafe the pifch of a roof,

Around the tumn of the +»
cenfury, machinists ralied on
these precision lewvels fo sef
tp and test machinery. With
their cast iron bodies
and fRtings of brass
and steel these old
kevels are a convincing
reminder of the pride in
workmanship that goes info
a well-made fool




