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Sliding Carriage Panel Saw

The secret 1o this panel saw is the unique
sliding carriage for your circular saw that
allows you to accurately cut full-size sheet
9oods — whether you're crossculting or rp-
ping a sheet to size.

‘hands-on technique
Open Floating Tenons.
You can crsate rock-solid mortise and tenon
Joints on your outer table — with nothing
more than a staight bt

wookend
Stacking Storage Totes 2
185 dificut to combine uick and easy hard-
ware storage with portabilty. These stacking
harcwar totes give you both.

fine tools
Dovetailed Shoulder Plane 2

The heirom-qualty of i shoulder plane s »
easly seen i the sold brass sides dovetaied o

ihe steel sle But 5 the micro-acjustable Gept

ofcut hat wil have you using t again and agan

10 fine-tune the foinery on yourprojecs.

Departments
Readers’ Tips.

router workshop
5-Step Router Tune-Up 8

Been negiecting your routr llely? Al takes /s 2
Quick “0nce over” to eep your router o the o
materials & hardware

New European Hinges 10
Leam more about a few European-stye hinges
that can come in handy for tricky siuations:

fgs & accessories

Patternmaker’s Vise 12
s a pattormmaker’ vise the utimate workoench
‘accessory?Leam all about it and then you decide.

Shop Short Cuts, 1™
Shop-ested tips and techniques fo sove your
woodlworking problems
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Stacking Storage Totes
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hands-on tachnique
Metal Jeweling

s easy with this simple technique.

the shop
Metalworking Tips & Techniques
Working with metal st al tha dificul. These
tips and techniques wil get you stared.
setting up shop.
Workbench Location
Find out wha to consider before you decide.
mastering the table saw
Bending Plywood
Jor bending plywood into a smooth curve.
groat gear .
Hearing Protection
Protecting your hearing /s a must Here's

what you need to know (0 do i right

QzA

Ading a decorative touch to metal surfaces

What' the perfect locaion for a workbench?

/o'l show you a simple table saw technique
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Cutoffs

shops solve the problem by using a panel saw
to cut sheets down tossize.

Commercial panel saws use a metal frame to
hold a plywood sheet upright. Then a circular
saw mounted to a carriage in the center of the
frame is used to crosscut o rip the sheet. Its a
slick set-up, but there are a couple of problems.

First, panel saws are exper

ive. A new ane
can set you back several thousand dollars.
Second, you need a lot of wall space to accom-
modate one. (To rip a full sheet, you need a
minimum of eight feet in front of the carriage
and another eight feet behind it)

In this issue, our feature project solves both
of these problems. For starters, instead of
fixed, center-mounted carriage, our shop-built
panel saw features a carriage that moves side-
to-side. This way, al you have to do to make a
rip cut s slide the carriage over the sheet. And
since the plywood doesn't have to be pushed
through the saw, you don't need as much wall
space. In fact, all you need is ten feet — about
halfas much as a traditional panel saw.

Not only does this new design save space in
your shop, but you can save money too, If you
already have a circular saw, you can build the
panel saw for about $35(

in materials. A real
bargain compared to buying one.

o

e,
re's more infor-

€B)SPLINE; manun avaname online at
SUZALLEL "y ShopNotes.com




Tips for Your Shop .

Benchtop Table Saw Sled

Thetableof the portablesaw Tusein  slots later. These dadoes corre-  home improvement center to make
my shop isoften ot largeenoughto  spon to the position of the miter a set of ralsforthe sed to lide on,
y . ‘The rails are casy to make. First,
safely and accurately.Sol decidedto  The miter channels on my saw  cut the drywall channel o a length
dd that's a itk longer than the miter
A Drywall Channel. 1 cut a couple of dadoes in the  ufactured runners and miter bars.  slot. Then press-t the chanel into
Aluminum channel - underside of the sled to ride over o I used a piece of /4" drywall the miter slot. You'l find the
can be cut osize  rails that will be it into the miter channel that I picked up ata local  channel sticks up about 4" above
the table top. This way, the dadoes
NOTE: Leyons o can be guided by the channels as

miter siot of your

AR,
Denchiop tabie saw B You push th s acrs the able
BB v
P Once 1 finish using the ld,the
£ e channels can be removed from the
N/ ) prnuss sltsand stored away with the sled
SiEp— until the next time they re needed.

= Gerald Layman
= Davison, Michigan
—

porees
//.;

NOTE: suco.
B B
g
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Fold-up Router Table

workshop shares space with the  No. 85, Lattached the tabe top to a air o
familyca S0 s mportant that all o 21 with s, Then afer removing
i
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1 you have an orginal shop tip, we would like to hear from you and con-
e puiaing your U n oo or moro of ur publsions. i wrie
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Congratulations to C\am Robbins of West Lake, ‘
‘making a micro-adjust for the

ulm-d as winner of the Porter-

Calder ot thaoomshow b o

micro-acjust allows accurat adustmonts

b made tothe outer fence.

o fnd out how you could win a Portor
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above. Your i justmight b awivir
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Micro-Adjust Your
Router Table Fence

The router table in my shop gets
lots of use. But it's always difficut
to make fine adjustments to the
fence. So 1 built the micro-adjuster
you see in the photo above using a
few parts 1 had around the shop.
The adjuster is easy to build.
Start by drilling and tapping a trip
of 4" aluminum to accept a piece
of threaded rod. And then bend the

Nex, drltwo
Foles i hardwoord
adming block One os-
izotal ol o the thraded
od and a veral one for e
Hoktdown. Then you can cut a
ado at the ot o e fece o
ol the pice of Lshaped sl
minumin lae
Assembly. ut he pices et

“L" shape.

ipping

Kexr g

| AR B

Wruocnure
AR

e

the adjusting block and
add washers and locknus,
like you see in the drawing and
detal below. This allows the alu-
minum srip attached to the fence to
be moved forward and backward
one thread ata time when you make
fine fence adjustments.

Fence Adjustment. To use the
micro-adjuster you'll first need to
lock down the opposite end of the
fence. Then set the micro-adjuster
by tightening the knob on top of the
adjusting block. Use the tuming
knob.
desired position. Once the fence is
located where you want i, lock
down the other end of the fence.
‘Thenall that's eft s to turm on your
router and you're ready to go.

Clark Robbins
Wiite Lake, Michigan

5

=
ENDVIEW ~ *ouex
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Chamfer Plane

Ablock plane makes quick work of side pieces. Then cross supports are
chamfering the edge of a workpiece.  glued Vil g i
ure a constant width and  back to hol

P oo 2P i)

The base s easy to use. With your
block plane in the base, position the

o
angle of the chamfer, built the base  Two it magnets glued
shown in the photo above. It slips  into recesses in the runners hold

over the plane to make /4" chamfrs  the plane securely in place. A
and doesn't require any setup. shallow dado is cut in the top of
‘Thebase s simply twotriangular-  the runners at the mouth of the

shaped runners glued to a pair of  plane for the exposed iron.

the edge of the workpiece. Then

the workpiece until both sides

st flush. It worked so well I made a
second one for ' chamfrs.

Frank Penicka

Mount Pearl, NAd., Canada

=
A PA. Jones of Gig Harbor, WA, stores her veneered. A Whenever a wing nut needs

A Michael Bothel of Louisuille, KY,

adjustment,

organized, safe from damage, and protected fiom by routing a st
moisture unti they re ready o be used,

www ShopNotes.com

tightly when closed, they keep the edge banding  Mirage, CA. uses a wrench made

stacks %'

ed groove in a

7

shop to provide standoff space
whenever he needs
piece of harcwood for leverage.  pegboard to the wall

©

mount




Workshop

A quick 5-step RSN

Router
Tune-up

| On some days, it sems lke [ tum

guessing you can relate o the value
of a well-tuned router.

The emphasis here is on well
il beriméwhen sy
depend on isn't workin
things can get frustrating real o
‘That's why

1. Height Adju: ;

First, [ turn my attention to the inside of the router base and the motor
The problem i th

e s my i &
e ovee T sile fvatep
e el ks & e s

wasted time and aggravation. The

d the cuts that foll

up and covered with grime. Once this happens, you can forget about
making the quick, accurate height adjustments that you rely on.

Dt v iy prbles 8 ety
gepercean isivepud i e . s e e e

imple. First, take some fine sand-

P
Porter-Cable 690 shown in _the
photos, but the same basic steps
apply to almost any router

the

and base, alight coat of spray lubricant completes the job.

The next step s to inspect the mechanism used to lock
the motor in place after you adjust the bit height. For
‘most routers, this means tightening a knob and bolt to
clamp the base snugly around the motor. Ideally, firm
finger pressure should be all that's needed to fighten
o loosen the knob — no pliers. And when tightened,
the motor shouldn't bud

Cleaning and lubrication with some light grease is
the first step. This will often free up a sticky mecha-
nism. But with heavy use, this is one part of a router

e boltis bent,

that just plain wears out.So if on inspection, your lock
don't

A 2
the knob chewed up and the  solution s to upgrade to an easy-
threads togrip,

takea chance. You can replace or upgrade the lock and

ShopNotes No. 88



Although a router motor is designed to stand up to
hard use and dirty conditions, there are a couple of
routine things you can do to keep it and all the other

s constantly
being sucked through the motor and setting in every
ook and cranny. So the goal s to prevent excessive
wear by keeping the inside of the molor as clean as
possible. The photo at right sharws how easy this
Afer removing the motor cover,  sharp blast of com-
pressed air will dislodge most o the dust. And as you
can see i the inset photo, the switch and other elec-
trical connections need attention as

Brushes. While cleaning the motor, 1 like to inspect
the brushes. Badly wom o chipped brushes make the
‘motor work harde. The near brush in the photo at et
is pretty wom and readly for replacement.

4. Base Plate

‘The phenolic base plate is where the router meets the
wood. Sonaturally, it gets  lotof wear and tear. And a
rough, dinged-up base plate can make routing harder
and possibly leave “tracks” on the workpicce.

‘The simple cure for a worn base plate is shown in
the photos at right. First, | make sure the base plate
screws are tightened securely. Then | use some fine

sandpaper ona sanding block to remove any scratches
€ A gk g wilh o o pad -

A Blow Out the Dust. Irs
unavoidable — the insice
of a router traps dust. But

Plonty of Ife left

Womoutbrush g

A Koop It Smoolh. Lighiy sanding A Mak It Sick A ligh coalof

Tows.
as shown in the far right photo.

5. Collet

“The final stop i the business end of the router — the.
colet that holds the bit. The goal here is to make cer-
tain the collt gets  guaranteed, ock-sold grip on the
bit while also allowing hasslefree bit changes. The
photos below show my short checklist.

Clean Shank Hole. A brass
wite brush is the perfect tool for
gently cleaning the shank hole.

www ShopNotes.com

A A Snug Fit. The accumulated
clustand debris n the arbor sockel
‘should be wiped or blown out.

surface lubricant will make the

willkeep it smooth and level. base plate side effortlessly.

First, T workonth shank hoe i hecolle I should
besnoothand ceare Nes, you want b make st
collet seats properly by cleaning the debrs ut the
arbor sacket.Finally ubricte the threads o that the
collt ot can e ighteed and losoned el &

A Lubrication. A coat of white
grease on the arbor threads
ensures hassle-free bit changes.

9




MATERIALS & Hardware

problem-solving

Euro-style \ex

When you come up against

awmﬁ; o) kel a tricky door installation,
i oaced I8 g 3 chances are there's a
manirs ol | SXGRN |* hinge that will do the job.

-
hinge mounting plate had to The clip-on feature, shown in the
befimmed dincly iotedde. et hotn e chged al
of the abinet. Touse them an  Here, the hinge and the mounting
aface frame (and many wood-  plat xmply snap together and the

workers did), you had to shim out doorstaysinadjustment. This handy

the sides o the cabinet flush with option is available on most types

the edge of the face frame. and brands of Euro-style hinges

“This extra work is no longer nec-
y to essary. Today, as shownin the main INSET DOOR HINGE
mount and adjust, and finally, not  photo above, you can find several  Inset doors that sit flush with the
be visible. A tal order. But what the types of Euro-style hinges that will ~ outside of face frameare a favorite:
designers came up with hitthe nail easily handle all kinds of face of mine. Now there’s a Euro-style
right on the head. frame applications. hinge specifically made to handle:
These two-part hinges were s

handy that woodworkers wanted t CLIP-ON HINGES
adapt them to other applications —  When I frstused Euro-stylehinges,
especially  problem - instalatons. 1 found one minor inconveni
And the designers answered thecall.  The hinge and the mounting plate
Now, the challenge s keeping up  were held together with one of the
withall the new types being ofered.  screws thatwas responsibe or mak-
Here are a few special hinges that  ing adjustments to the position of
may come in handy in your shop.  the door. So every fime | removed
You'lfnd sources on page 5L. and reinstalled the door, the posi-

FAGE FRAME HINGES tion had to be readjusted.

“The original Euro-tyle hinges were > Inset Doors. You get the classic
not meant for use on cabinets with ook of an inset door wilh al the
aface frame. To work correetly, the features of a Euro-siyle hinge.

10 ShopNotes No. 88




2o ok
This clever hinge

he coor 1 S
atonce, So you
complete access:

installed on cabinets withouta face ~ great convenience. But here's the
frame. The neat trick is that it ~catch. Even when opened wide, the
this door type. As you can seeinthe  allows the door to fold out of the doors can end up partialy blocking
lower photo on page 10, this hinge - way, snug tothe side of the case. _the opening. Banged up doors and
has a unique mounting plate thatis pullouts are usually the resut.

screwed directly to the back side of MINI CUP HINGE Using. zero-protrusion hinges,
the face frame. This makes intaling.To mount a Euro-style hinge, you ke the one shawn above, solves
aninset door quickand easy—with  have to bore a large “cup” hole in _the problem. As the hinge swings

the cabi the door

hole outof ;
] HINGE S
Nowadays, entertainment and I most caces, this bt a  pulloutisfreeto
media centersare eally popular  problem. But i the narrow, rab-
projects. They give the look of a beted door stile, shown in the SILENT CLOSE HINGE
beautifulpiece of fumniture while  ower left phlo, you can s this  Many,newer Euro-style hinges are
hiding ail your electronic gear size ole wont work.Inthis itua- _ sef<losing,When thedoor resches
b o dom. Thpmbin S skt inicptingis sevuin e g g

y aneasy fix. the hinge snaps it closed. This is
access. With a standard hinge, 226 mm cup hnlchbmnl Yandis  nice conveniencebut an beannoy-
they're left standing out from the 2 much better ing. Aloud bang and the chance of

cabinet like  pair of wings.

‘The left photos above show the
answer. This 270° degree wrap-
around hinge can be easily  to the inide of acabinet can bea feel it The Evooe™ Sient Cloe

it gyt adomiillt.

ZERO-PROTRUSION HINGE P10 et e

< Silnt Close Hinge. A

small preumatic cylinder

cealed in the hinge
quiets the “bang.



Accessories

the do-it-alll
Pattern-
maker’s
Vise

Add versatility to your

workbench with this
top-of-the-line vise.

B | At the tumn of the 20th century,

Emmert Manufucturing produced a
bench vise to help patternmakers
make wood parts for castings
used in manufacturing.

Unlike typical vises, the Enmert
vise could twist and turn in sev
eral directions and angles. This
allowed patternmakers to adjust a
workpiece to a comfortable posi.
tion without having to loosen the

vise, adjust the workpiece, and
tighten it down again. Simply flip
a lever here o a knob there, and
position the vise (and the work-
picce) right where it needs to be.
While the company no longer
exists, the Enmert is sill a highly
soughtafter vise, commanding
prices up to $800. Fortunately

vise. Spinning the handle opens
and closes the front jaw to hold a
workpiece.  Unfortunately, the
jaws of a standard bench vise

canswivel the frontjaw up to’5° to
gip the workpiece (fr et
photo). For workpieces with
steeper tapers, you can add an
accessory to hold the workpiece
(see box on next page).

Tilting, But what really sets this
vise apart from a typical wood.
working vise is the Ht feature

what I'm talking
about in the photo on the lft

ShopNotes No. 88




Verticaliy. g the

The i cambo il upa on et
full 90° 50 it's parallel to your S workpieces.
@ chion Tod b sy oo i

e s kg b
e om0
o the <o o
N that locks the tilting
b At iy e
vy ok e i,
sk i he i, -

et e

Rowion B g he
oo v
o e
cuampl, you ot 50
I e o v
e vorkice o k)
Pandeu dovrls for 3 drawer. 3 pai of sl s Thse 7 Second,the i you e e kS, i

On ot and e e v e have the advanigs of sl o 20 Ot v maler 15 16 1
0 potin  complox workpie  hoing. workpices shove (08 o snd riements o050 o1

like a cabriole leg for easy access ~benchtop (see top right photo). can push the price to as high as jaws that hold
(msn photo cn opposie page) Heavy Metal. Butall this versa-  $650. So, shop around and get small workpieces
ttle Jaws extra-wide  tility comes at a cost. First, these  what's bestfor you. above the.

jaws can open as much as a foot ~ vises are made of cast iron and  When all is said and done, benchiop.
and are great for large work- steel and can weigh 50-55 Ibs. So, though, a patternmaker's vise is

pieces. For smaller workpieces, you'll need a heavy-duty work-  the top of the line when it comes

You can rotate the vise 180° to use  bench to mount this vise. to woodworking vises.

Options: s oo

Extra Holding

with ease.
Ifall the tlting and rotating aren't enough, there are o

a couple of accessories that make a patternmaker’s
vise even more versatile.

Vise Dogs. The top photo at right shows the two
pairs of spring-loaded dogs. Two dogs are located on
the front jaw and the other two are in the rear. These
dogs allow you to clamp odd-shaped workpieces.
Or, you can just use the dogs on the front jaw with
your bench dogs to help hold wider workpieces.

To use the vise dogs, just push up on the round
extensions that stick out from underneath the jaws.
Springs hold the dogs in place, and all you have to
do then is tighten the vise to secure the workpiece.

Swivel Jaw. The bottom photo shows an auxliary
swivel jaw that mounts to the right side of the rear
jaw. This auxiliary swivel jaw can tlt as much as 30°
in either direction (top to bottom) to hold work-
pieces that have steep tapers

‘The auxiliary jaw is designed to be attached and
removed quickly and easily. It has a tongue that

inserts into a square hole in the rear main jaw,

- e slong the back of he ausliary fa it
groove in the rear jaw. This gives th ry jaw its
bility to easily swivel up and down.

Swivel Jaw. Attac

pad to the auxiliary jaw prevents

www.ShopNotes com




Our Shop
Saw Guide Cutout

M | There were a few things about

the sliding saw carriage. You could
‘make this cut with a jig saw. But
wanted a straight, clean edge.

Plunge Cut. The answer was to
use the table saw. In a nutshell, this
involved raising the blade =
through the  workpiece.
makinga blind cut like this e
careful setup. I started by drawing
the cutout on the workpiece,
extending the end lines to the edge
of the panel (photo a right).

Next, with the saw turned off, |
raised the blade to its highest posi
tion and marked the location of the
back edge of the blade on the rip
fence, as you can see in the photo
above and the drawing at right
below. Then | positioned the rip.

Making the Cut. Before turning
on the saw, I lowered the blade
below the table. Then, | aligned the
layout line of the workpiece with
the mark on the rip fence.

Finally, I clamped a hold-down
0 the rip fence to keep the work-

Cutting a shallow

Rabbet

One of the great features of the the ble saw with the parts
totes on page 28 is how they stack  upright. The trick is supporting
on 10p of each other. To keep the  such a tall workpiece. In the drav-
stacked totes from binding, Imade ings below, you can see how |
a elefcut along the bottom inside buried the blade in a tal auxilary
edge of the dividers. fence. To recess the blade, I st the

This deailis really just @ wide, tip fence in position and. slowly

shallow rais

To start the cut, turn on the save
and slowly raisethe blade up o ts
highest posiion. Then you can
make the cut. When you reach the
end ofthe cu,tum o the saw

i Cu Al uting st 40
s you i ot e ends. These

citcal, 0 used 3 g v

T @

ShopNotes No. 88




Drilling

Carriage Rail

The key 1o cuting accurately with
the panel saw i to make sure the

straight through the conduit. At the
me time, you also have to drill

HOLE I GUIDE ALLoWs
Rt
STRNGHT THRGUGH RAL

Drill Guide. To take care of the
first problem, 1 made a drilling
guide (drawing atright). The guide

Now, itsjust
a matter of sliding the guide to the
sight location and driling the holes
witha hand dril

Index Block. To keep all the
holes in the same line, I made a
long index block like you see n the
drawing above. Its basically a
Ionger version ofthe driling guide.

Panel Saw:

Creating a Pocket

One other challenge I came across
while building the panel saw was
Al e ol e

ittt

To use it, start by drillng

the first hole with the drilling
guide. Then position the index
block over the conduit and drive a
screw through the hole in the con-
duit to hold it firmly in place, as
shown inthe right detail. Now,
move the guide over to the next

saw base (second drawing from the
top). Next, peel off the strips and
place the saw in the rip position.

sits in a shallow pocket made e

Remove the Waste. With theout-

‘The saw is held in place by a set of

you
can clean up the remx

For this,you'll need to remove all
the strips and reset the bit depth o

glove fit. But with a router and a
short pattem bit, you'l find that

pattern bit, rout the outline of the

www.ShopNotes.com

j
‘made. Then, sarting at one end of
the pocket, work the router back
ad ot s e yase
you havea clean,fla

A Fow Twesk. elore o ataching
the toggle clamps, there are a few
other detals you may need to take
care of. First, you might need to
square up the comers of the

allow your saw 10 sit flat in the
pocket o can s e utis
and rout the recesses

‘SECOND: sracy moexsuocx N
Pienh <y  screw secures

T emaros
e

A

WEBBSE AL

hole location. To drillthe remaining
holes, all you need to do is move
the drilling guide. The index

block keeps the rail in

the same position
for perfect_hole
alignment. &

NoTE:kour
NORIRE o
SRR TS ovex

A




dream shop
project

it never
the circular saw so you
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building the 1 S

suPpORT P

Panel
Saw Base

Tackling a project the size
ofapanelsaw mayseema o |
litle daunting at first A

downint ns. That's

what you see here. This NOTE: surroer

way, you can use each sec- RO iwoop
tion to build on the next. N Lol
Istarted by bulding  pipe oproRT Bl el EBBT

the fied portions: an | (?‘3»2'3. 2O NotE, e covrexzp o

it

upper  assembly  that PABE TS Bk Conpu)

guides the saw carriage and a
Tower one that cradies the- panel Although the construction isn't

complicated, what's important is
CARRIAGE SUPPORT ASSEMBLY ‘making sure the finished assembly

portion of the panel saw that sup- 1 took a ltle extra time to find the
ports the siding saw carriage. The  flattst sheet of plywood to make
aragewill ride ona 10-lenghof _ the suppor anc.

Fseriv ported by a long  way o align the suppﬂrl oo
Fifwos penklud s bandbulof pecects T b S ass &

Support Blocks. As for the
locks, they're shaped to securely
anchor the conduit but not get in

pleting the blocks, you're nearly
ready for assembly. All that's lft is
to predill the rail. The setup | used

Rail Support Blocks

‘The blocks that support the long piece of con-
duitare pretty simple. The only thing is you
want to make sure they re identical.
‘Two at a Time. | made the blocks from an
lank, as you can see at right, The
Jarger blank i casier to control. The first  Notches.Before cut-
Then t

youcan drilacouple of larger holes tocreate  to the table saw and cut noiches along the.
the “seats” for the conduit To do this accu-  bottom edge to create tabs o it the groove in
rately, I set up a fence and stop block on my  the support panel (right drawing below),
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“Then, | used T-nuts and machine
screws o hold everything together.
PANEL SUPPORT GRID

ipper i -

in Figure 2. Besides fully support-

il tht the workpiece rests upon. the
The Grid. Despite its size, panel.This will nsure that you get
i 3 e

time. Cleats.
242s. There are two things to point  wall, | made a set of angled cleats
out. First, the screws are set into  and attached them to wall studs
lep countersinks so the saw blade i
‘won'thit them (Figure 2),
“The other thing to mention is

bolt and T-nut (Figure 2b). Once
id is complete, you can serew
ittothe upper assembly.
Lower Rail. Along the bottom,
can see a wide, lower rail. This
s simply a 10-long 2x6.

p. NoTE:
Stops. Before attaching the rail | {50, 3
o the grid, Lalso installed some | 4 N X vy




sliding
Carriage

Atthis point, the base of the panel
sawis complete. The next step s to
build the sliding carrioge that rides
on the rail. This carriage needs to
havea firm grip o the railsoany cut
youmakeisstraight and true. Butit
alsoneeds oslide smoothly for pre-
ciserip cutsand forcasy positioning
to make crosscuts.

In the drawing below, you can
sec all that goes into making this  to make sure the holes are drilled A Firm Grip. Althoughattaching
Postionof the panc st consits_ accurely Then 0 rovide . (i sy f lamia angle
of an Lshaped wood assembly used Yis" and bearings seems simple
et Lttt enough, there’s one thing I should

Screwiti point out here. The bea
o grab the rail with just the right

carriage to glide smoothly along

the conduit ai (photo above). 3
Doctas? Top Litrd b, plc g il s o g FIRST: Tiopne
d "hEE

ly pair  Face.
of angled grooves cut in it. Each  on the top of the rail. But for the
groove i sized o accept a piece of  best accuracy and stability, the car-
aluminum angle. The End View  riage needs to geab onto the bottom
drawing below shows you just  of therail s wel.
e oo ol o do this, I screwed a plywood
“The exposed leg of each piece of  face o the frontof the top. Then, |
aluminum angle has a pai of bear- made a_pair of aluminum angle
ings bolted to it (Figure 3). To keep - sections to wrap around the ral, as

1 taw curege level, youll sl shown i the Enc View below: L GECOND:
AGURE END VIEW (suanx)
B CARRIAGE FRONT @, cu 53—
SASEFNTON o

SRR MouNY
[ttty

gy
WOODSCREW.

o
-, (80KED T0 ")

oo,

BEARING
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amount of pressure. If the grip is
tight, the carriage will be too stiff to
operate smoothly. A loose grip
results in the carriage jiggling as it
But don't worry, there's a
simple way to get just the right
amount of squeeze on the rail

Then place the carriage assembly
onthe conduit rail. Now, clamp the
fover g amenkly 0 & ok
foubestheul i i

Mark and th a pen(ﬂ
ok e P e s
angle on the arriage face, and then
remove Now, mark
and drill the mounting holes so the
angle is about s above the line
you marked. That should give just
the right pressure for a solid grp.

LOCKING ASSEMBLY

There's only one other part that
youllnecd to make to complete the
Saw carriage. And that's thellock,as
illustrated in Figure 5

Bﬁul{

NOTE: ocx 15 wave
PR RBRooo

Making the Lock. In Figure 5b,
you can see the lock starts as @
Square blank. For the lock to it
over the rail without binding, 1
made a hole in it that's a bit larger
than the rail. This sjusta matterof

to make accurate crosscuts in a
sheet of plywood by sccurely
clamping the carrage to the rail
And you'll find that making it is
pretty simple to.

“The next thing is to prevent the
Tock from catching on the rail sup-
port blocks s the carriage slides.
You can do this by cutting away a
portion o the back edge, as shown.

Materials & Hardware

‘The final step is a relief cut. This
allows the lock to flexa it to fix the
carriage in place. And to get the
lock to flex and clamp down on the
rail, | used a cam clamp,  bolt, and
some washers, a5 you can see in

igure 5. Using a fast-acting cam
clamp really makes seting up the
saw for crosscuts fast. When this
step s complete, you can screw the
lock assembly to the carriage, as
shownin Figure 5o

PANEL SUPPORT *(16) #8 x 2° Fh Woodscrews
A Support Panel (1) Y4l . s|)uxv'/,'mw»4mm
8 Pipe Support Blocks (7) wa.y,h IVA &
C LongGritess() Vix1l- 6
D ShoreGrd Leg ) s s (DRI
€ HoiontalGrdRals(s)  Vaxii-o6 LhoAnoreEbet
! Lot} i L ,}‘?,,;“Afu'm‘ el
G Dowel Rests 1) Vi e o
by Vixhns A" K48 Almioum o 5" "
+(10) ¥ ine:
I Camige Top () Wix3-20 (9% Hexuts
. #4x20- %y, ¢ 10.% 00)
K Lock (1) 1x5-5 o (6) %s" bored to V4"
SAW GUIDE & PANEL SV ot
L S;;Gmde Panel (1) anu Vﬂ‘z +(2) 18 x 14" Rh
i e ihwmdwem
N Koo ) e L0
O SawBasel)) Toanon vy o s o el
(1) VA 10 EMT Condui 14 0D) SO oot
*(7) Y420 x ¥' Rh Machine Screws o )% X% He
+(7) %20 Pronged T-Nuts. . x%."mmpuu.y
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(2) 4" Washers

Ol ol cmpr
)% 6 Lagscr

1)12'X12" Plstic Laminate
21

(2) %" X 164" x 054" Extension Springs
)7 x i Braided Cable

(2Rt Wi s

)" Washers
()4 Self-Adhesive Measuring Tape.
)12 Self-Adhesive Measuring Tape.



bu||d|ng the All that's left to build is the business.

end of the panel saw — the saw

Saw G ul d @ suideand sw base. Theseareboth
shown in Figure 6 at e

s the name implies, the saw

Bl 6 M suide both postonsthe sav forip
et

cuts and provides a smooth,
siight pah for making ot

v b s el it g

;vlkund plate that rides between
o he s ke

Saw Guide Th st of thes 0

build i the saw guide.

il ol L

GUIDE  plywood panel with a paralll set

of Ttracks to guide the saw base

(more on this later)

Cutout. After sizing the guide,
thenextstepis to provide clearance
for the saw blade. So there’s  large: i
autout in the guide. Now, you A Two-Position Base. The circular

ferent ways. But I chose the table  clamps for ripping and crosscuts.
| saw to do the ob.

“The reason I did it this way is to  These will act ke rilroad tracks to
get clean edges that are parallel to  help the saw run perfectly straight
the utsde sl i gukie.You o a ot The ks s i
can find the step-by-step process  rigidity to the assembly:

i page 4 (s T accye | The's one siber B e
of the cutout to mount the saw  attaching the T-tracks o point out,
guide to the slding carriage) Since the guide is longer than the

“T-Track. After making the cutout, ~ 48"-long T-track, you'll need to use
the next step i to attach some T-  two pieces for each side of the guide.
track to the sides of the guide. And tokeep the saw base from snag-
ging on the joints, its a good idea fo
stager the joints — one at the top
and the other near the bottom.

T serewed the
tracks to the guide in Figure 7. The
key is to position the tracks parallel
50 the sav base can slde smoothly:

To do this, | used @ plywood
spacer. (Later, you'll make the saw
base out of this spacer) After
attaching one track flush to the
edge of the guide, st the spacer

jown next toit, and then serewed
the other track in place

Feet. Before attaching the guide
tothe saw, I made a pair of feet for
the bottom of the guide. These feet
support the guide so it's parallel

ot reczaor ning as smooth as possibl, 1 glued
T
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a piece of plastic laminate to the
bottom of each foot (Figure 6b).
Mounting the Guide. At this

SAW BASE
‘The other partof the saw guide sys-
tem to make s the saw base. I fis
between the T-racks mounted on
the guide, as in Figure7.

“This extra-large baseplate has
shallow pocketsinit to hold the cir-
cular saw in one of two positions.
One great feature o the base i that
the saw is attached with toggle
clamps. This lts you quickly repo-
sition the saw to switch from rip-

to crosscutting (or vice versa).

Making the Base. To make the
base, start with the

size,as shown in Figure?7.
o provide enough depth of cut
for the saw, 1 routedshallow

added benefit of holding the saw in
position for cutting. Tum to page

WA

NOTE:
BASE A S e SAW GUIDE
ViADE FROwW L PGoD L

Rabbets.  After  routing

the Like the fect on the saw guide,

of the saw base. The rabbets are ~of the base so it slides smoothly
sized o hold a piece of aluminum  along the guide (End View above).
bar stock The aluminum is A Few Improvements. At this
screwed t0 the base and drilled to  point, the panel saw i pretty much
accommodate the flange bolts,  complete. And you could put it to
washers, and knobs used to attach use as . But you'l find that you'll
the base o the T-tracks. et better resuls and have greater

‘To make sure the panel saw cuts

asapivot point (Figure 1). A couple
of playing cardsactasshims togive
adjustment.

the guide so the inner edge of the
cutout s flush all along the edge of
the plywood panel. Once the guide:
issquare, you can drive a few more
screws into the carriage to lock the

uare-up Saw Guide to Plywood

www.ShopNotes.com




completing the

|
Panel Saw @

Getting the panel saw ready for
action is just a matter of adding a
few details

easier to control and more accurate.

bitheavy during use. To lighten the
Toad 50 it's easier o use, | made a
“suspension system,” as you can
see in the photos at right

1 basically a spring and pulley
setup that acts ke an old-fash-

the weightof the saw: Tis way, the
saw will b casier to manage s you
make a crosscut.

o hold the springs in place,
used aleftover piece of T-track. You

as you can se i the lower photo at
ight and Figure 9a. To connect the

u FiGuRE
NOTE: oz casis

e ane
o TR
TP oY Uit

» Counterbalance. A simple
system of pulleys and springs
carres the weight of the saw
making cuts aimost eforfess.

springs to the saw base, | used
system of pulleys, brackets, and a
strong braided cable.

Pulleys. But before cutting the
cable to length, it a good idea to
position the hardware so you can

anchor point for the cable on the
saw guide. Directly above this

point, I mounted a pulley that redi-
rects the cable after it comes up

the saw guide with a lag screw.
Another patio door roller is
mounted toan aluminum L-bracket

‘ShopNotes No. 88



that's screwed mlhcmpnhl\etar—

the cable and connected it to the

‘The anchor point e st
end of the cable is an aluminum
bracket located on the saw base. To
make sure the cable won't come off
the bracket, I shaped the hook to
ook like a dovetai, =y o
illusrated in Figure.

Vi e oot pointsset,
the last thing to dois to connect the
springs t0a pulley. For thi, | used a
boltar

Afterthreading the cable through
the pulley on the springs and
around the upper rollrs, pull the
cable 10 extend the springs about
12 Now, mark the cable where it
meets the hook on the saw base.
Finally, you can release the tension,
the cond to length, and then
finish it with a oo
Cord Guide. The spring system

Size the Cable. Now, you're
ready to connect all the parts witha
length of cable. The cable needi to
be sized so that the springs balance:
the weightof the saw.
Here's how 1 did this. Firs, |
attached the circular saw to the
positioned the base about
an inch below the top bracket
‘Then I made a loop in one end of

Making accurate cuts on the panel
saw depends on locating the meas-

tapesprecisely. As you can see
inthe drawings below, there’sa sm-
pleway to do this.

But T wanted to keep the power
cord out of the way as well. This
way, it won't get snagged in the
middle ofa cut

To do this, L used

0 [ s20u%8n
JumeEE AR SRt

RERTARERE

curwar sHown

lined clamps attached to a bracket
on the carriage, like you sce in
Figure 10. This allows the power
cond to drape behind the grid,
Safely out of the way.

Crosscuts. | placed the tape for
aking crosscuts on the top rail
support (photo at right). To indi-
cate the saw’s position, | screwed
the aluminum indicator to the car-
riage assembly. Then, to find the
“zero” position, you'll need toslide:
the saw down and algn the edge of
the blade against the aluminum
stop on the lower rail. You can see
this in the Top View of Figure 1
“This is the starting point, and you
can now press the tape in place
Rip Cats. The process is almost
identical for rip cuts. Afer puttin
in the rip position,rest the
edge of the blade on the top of a
dowel (Figure2). Here, I placed the
tape on the saw guide and used the
top of the saw base as the reference
line,asin the farright photo.

Fl

Measuring Tapes. Finall,in the
box below, you can see how |
added a pair of measuring tapes
o050t up for accurate cuts.

e ol




Joinery

rtise and tenon made easy.

ortiseand lenonjoint, Mostof the  This oy ou only have one

workis doneat the router table. And,  setup for making the mortises
sjoint provides  lotof

is quick to make. ROUTING MORTISES it And fo

ditional mortise and  Withanidea of how thejoint works, 2 '4'~dia.bitis just

int, you need one setup to  you' st Setting

make the mortises and a differen  voting, Allyou ) ned & a et

e rightsize
Up. Figure 1 gives youa
good overview of the router table.

RAIL
< e ;
> _BEEE ) Shopotes No. 55



setup 1 use. But there are a few
important defails to point out

First, the bit needs to be centered
on the workpiece. This way, the
mating picces will be flush. The
‘box below shows you how.

Next, you can set the bit height.
For thelargest (and strongest joint),
il gl

cers. However, making
fuldepth cut ke i e a ot of
stress on the bit and router motor
So Hlimit each cut to %" deep and
‘make multiple passes.

problem here s having to
reach under the table to adjust the
height of the router. This is time-
consuming, and can someimes
lead t0 a “stepped” mortise where
the ides aren't smooth and even.

Lrelyon

FLOATING TENONS

a set of 4" hardboard spacers to
control the depth of cut. You

move on to making the floating

the tenon blank, as in Figure 2. This
. e s il et gy b
the rounded m

‘The sccond sl»:p s to cut the
tenon to length at the table saw: To
size tenons identically, | clamped a
stop block to the rip fence and cu

1a)

Stop Block. The last set-up step.
is to clamp a stop block to the
router table fence. This way, you'll

Sizing Tenon Stock. To make it
easier to work on the tenons, I do

Panel Groove. At this point the
the joinery is complete. If neces-

P
"To get the strongest joint, the stop
block should be set to rout a mor-
tise that matches the bit height.
Start Routing, Now, you can
tumon the router and start making
mortises. One of the nice things
about this joint is that the parts are:
all routed the same way: So you can
do everything assembly line syle.

Router Bit Setup:

Centering

Your goal in making a frame and

have the mating parts fit flush.In order to do that, the

router bit needs to be accurately

blank icr, the
tenon blank s sized for a lip fitin
the morti i

50 that [ can trim the tenons flush
afte the frame s glued up.

Making the iy ol 3
litle “two-step” the
outer bl and table sav. Ahr

rounding over one long edge,
you'l then round over one end of

Al assembly is to

piece end for end and make a second pass (Figure 2),

know the router bt is dead center when it docsn't

Assembly. Finally, you're ready
You

how I clamp it up in the photo on
s A pipe camp

opposi
pulls the joint together. A secor

ONLINE
gﬂ EXTRAS

View a video on
this technique by
going to our
website at:
ShopNotes.com

www.ShopNotes.com




weekend

Storage, organization,
and portability — these [
stacking totes have it all.

sein hand
o Ends & Dividers. | started on
the

vid
Al s these parts, you can
a rk on the joinery that

the inset photo at right.
Designing the Tote. Asy
sce in the drawing on the

ShopNotes No. 88
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spaced dadoes cutin the ends. This
creates an opening for the handle
and, at the same time, forms the
pocket for the handle below that
allows you o stack the totes.

As you locate the dadoes, it's

(1 used %" plywood to.
provide  solid grip)
Wi

miter on the top outside edges of
the ends eases the sharp comers.
Seomd gt s e

ofeach divider Shop Short Cutson.~ NOTES

page 14 shows how to do this. Bl
Completing the Assembly.  SOARDALGHER

x gluing up the tote, allthe ard
stuffis out ofthe way. The next step
is 10 add a pair of stops and the _ they're glucd to the front edges of _ couple holes and removing the

Y hardboard stops pre- The last part to complete is the  opening. And altle sanding and a
vent the plastic bins from sliding handle. After cutting it to fit the  small roundover make for a com-
ut as you carry the tote around. - opening in the tole, you'll need to - fortable grp. The last thing to do
After cutting the stops to size, doa i Dl

o mir he top edgs. Bsdes
casing thesharp comers, it makes it
o gl e e place as
you tack them together.

Atthis point, al that' et o do s
gather up all your  hadware,
each fotejust the way you'd
like, and then siack them_ neatly
away uniilyou need them.

www.ShopNotes.com 2



HANDS-ON
Technique §

pIX ¢
(FEN

B | Not long ago, | came across an
interesting old hand plane. It was
| an infill plane made by Norrs a
wellknown English plane manu-
facturer. But the thing tha caught
my eye was thesides ofthis plane.
They wene engraved with what
appeared to be a “fshscale” pat

asin the photo above.
“The technique used o create this
patter is known a5 jeweling,
engine turing, or spot fnishing,
processthat has been around

for decades,and

guns,automobile dash pancls, and
the nose cone o the famed
aivcat, The Spiritof . Lot

the overlap of

the swirs. as often used on

0ld and New. The vintage pla
onithe et was manufactured with

a joweled tinish. We dupiic
the finish op the plane below

Although it looks complicated,
the technique is actually  fairly
straightforward. The patten is
made by “grinding” a series of
overlapping swirls on the surface
of the metal. And you can do this
ona standard dril press.

Materials. There are a couple of
different ways to create the swirls.
One is to mix emery powder or
slicon carbide powder with oil to
create an abrasive “slurry” that is
lightly spread over the surface of
the metal. Then a dowel with a
picce of leather glued to the end
is used in the drill press to grind
the pattern into the meta

Another method is to use a rod
of rubberized abrasive (commonly
known as Cratex). This rubberized
abrasive is formed into different
diameters of rods. The advantage
of this method is that the abrasive
is already in the rod, so you don't
have to deal with mixing up an
abrasive slurry. 1 used a medium-
grit, Y"dia. rod to complete the
jeweling on the plane shown in
the photo above. (For sources of
Cratex rods, see page 51.)

Metal Prep. Before you can
start grinding the swirls, you need
o remove any scratches from the
surface of the metal. If you don't,

¥ Materials. Asice from a dfill press, all you need for jeweling

s @ cratex rod. Or you can
ona wood dowel with a piece of leather glued to the end.

Cratex Rod

Leather

4

use some oil and abrasive powder

B 150Gt siicon
Carbide Powder

A .
)
Wood Dowel
ShopNotes No. 88
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C Sy Sy S
1, irstsand and then,

e et et g

e show  through the
ruin the effect of the
1 start by snding and

< been buffed out, you can
the pattem using the
= Todo thi, simply chuck
pieceofthe

the drill press running ata medium
speed (around 1000 RPM), lower
the chuck until the rod contacts the
metal and creates a round switl,
‘Youdon't have to press down on
tal very hard or for very
o, I o gt touch ke
better swirl than heavy pressure:
Create a Pattern. Now it just a
matter of making rows of overlap-
ping swirls. The trick here is to

keep the pattern consistent. To do
this,  used a fence to keep the rows
of swirls straight and even (upper
right photo). And 1 laid out some
index marks along the edge of the
fence to help keep the spacing con-
sistent lower right photo)
Toverlapped each swirl by about
one third of the diameter. And |

 expose fresh abrasive,
endof the rodon a piece
aver every so often.

as well as different rod diameters.

Dress the End. Every so often
(after 10 or 20 swirls), it a good
idea to dress the end of the rod on
a piece of sandpaper to expose

7
RPN
Small Parts:

Jewellng Kit

<arching fo informaion on jeweling, 1 came acros a jew
igned specifically for gunsmiths. Instead of using a
< sbrasive rod 1o create the swirl marks, this kit uses small
shes along with an abrasive compound (photo).

7 main advantage of this kit is that it allows you to jewel
surfaces. The wire bristles of the
srm 1o the surface of the object even if its not flat
serted into a spring-loaded holder that mounts in
s chuck. Rubber Ovings or heat-shrink tubing can be
the end of the brush to prevent the bristles from
smaller diameter swirl. For more informa-
< kit see sources on page 51.

hollow or curved s

s ShopNotes.com

Swirlst St in one corner
e Workfllece and make

ows of ovetlappi

Spacing. I laic out

Sy oo T

NS o e ]
b

feh s e Lyhmn at
left). This helps all the
e Tiking i
¢s also important not to go back

over an area that you've already
covered, But if you should mess
.y car e el e
and start over

Once you g0 th hing o1 i, e
process doesn't take long and the
results are pretty impressive

¥ Jeweling Kit. Ths it
uses wite brushes and an
abrasive compound to
create the swirls

= =

=
o/



Shoulder Plane

Make an heirloom tool and learn the secret to creating
double dovetails in metal — it's easier than you think.

al hand planes.  make the pins | he double dove.

isto
ore about this later
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Materials & Hardware Exploded
View Details

OVERALLDIMENSIONS:
oo secuees hs"W x 21H x &°L (plan body only)

B
&

()1 Brass Lamp Shade Riser
)%’ Shoulder Plane Iron

Erotilsaiicey
ol

wopomELL
KAy
RS AT o spyuemE o s

nimcAcED BrASS

RS s
S o e e

o Tamase
A, £y

SRS,

A REARNSR

BT 8B

ACTUAL SIZE

(cross secioN)
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building the
Plane Body

‘The shoulder plane is made from a
pairof brass sdes and twosteel sole
pieces that wrap around the wood
infill picces and wedge. You can see.
what I'm talking about in Figure 1.

‘The box below shows the step-
by-step process to layout and cut
the dovetails. But there a few other
things I want to mention.

Making The first
thing to do is make the brass sides
sine all the other pieces are made
tofit them, You can tum to page 40
for an overview of the tools and
techniques for working with metal.

Since the sides are identical, you
e i ol bt of W i
time, as shown in the box.

ing cpe ape o fasen i
together, make sure to align one
e ctar and one o i
each blank flush with the other
Now you can begin to make accu-

the double dovetails isn't as
hard as you might think. It1l take
Some time.nd patience o get every-
thing to fitright,though. They start

And you

know to get started and get great-
looking double dovetail joints.
Clean Layout Lines. Just like

layout line,just daub a litte more

layout fuid o and scribe it again.
ake Your Time. As you

file closer to your layout

line, take a lttle more care.

might want to

switch to a finer file. The

more time you take at this

point to et nice, straight lines -

and sharp comers, the better the

PRcure
(1)

rate layout lines using layout dye
and a sharp scri

Laying it Out. The first impor-
tant lyout lneyou'l need i e
the bottom of the
dovetail, | made this line /4" from
the bottom edge as you can sce in
Figure 1. Since the sole s ¥i¢'thick,

one to mark

it

BACK
Sole

NoTE:
ooROne
Rt

thatl leave about Yic of brass to
peen over later when you lock the
sides o the two sole pieces.

“The next step establishes a ref-
erence line for the bed angle
(Figure 1) The purpose of the bed
is to provide support for the plane
iron when it's wedged in place

tothe Puzze.

Youllwork on the two brass sides at the.
‘same time, making your layout ines on one

you doin woodvworking youl e
“working to a line!
you'l need sharp layout lines for

will guarantee a thin, precise
you can work to while filing
Use Guide Blocks. When you're
filing, the file can skate across the.
metal, especially as you start the
To hel lpgn e my il cmp

layout lins Step zy Anmr)(m do

pen 10 accidentally remove a

£

tails on
of 15° for looks and strength.

the waste.
with triangular and needll fies (inset).

ShopNotes No. 88
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“You'll use the layout line when you Lo

ides. The bed angle on the sole | & i
& houidiineup wih thisayout lne
Square Mouth, There's
one thng to point out when it
comes time tocutan assemble the
0 blanks for the ole. To take &
Jean shaving fom end

the mouth opening needs to be
pretty narrow: | shoot for about /i
(ora bitless)for the mouth (Fig; ),
IF it's too narmow, you can always
open it up as 'l show you ater

Infll Blank. Before making the
ol | chose a nice piece of hard-
wood for the infil (1 used padauk)
Step below shows you how to use
vour plane iron to determine the
finalthickness o theinfll

Filing for Tight Joints. With the
layout lines in place and the infll
blank in hand, you can follow the

cps below to complete the sides
and make the two sole pieces. | - —u| ¥ L -
found it helpful o stop filng occa-

ionally and test-it the pieces until
1 gota nice, tight it between them.

ore STev 5}

7.
dia 4 %9 plare. 5A/!e/ ce/”ermo the infl blank on the
bitlo ough out he et opemng the infil stock down until the plane can scribe the
Then dills*la. holes for the rivels. idosand nil match hawicth o o o, baselines fo the clveta

62 wood qude, ut o match he 7
bedangle, tofiethe 20°bavelonone 4 bianks betwaen the sides. Then ) the pins (ike you did on the tais),
d o the long sole lank. scribe the pin profie on the sole banks. finsh up witfne neeclefle for a ght .
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assembling the

I I’)l, fill
<

b yopee
es o the sol,
e bras il nthse e pockets,

A Double
reving o Jocked ot T box
Doveals o L0082 how o do
SImpIe (K 10 4jong with the other steps you will
gating grat ;
need to do to complete the body,
looking douns ter. that you have the
oVeIaIlS IS SOMS ugp i1 of the plane dume, you can
arstulfling, el Of the plane done, you o

‘move on to the infill and adjuster
‘mechanism. The adjuster is made
from three pieces. There'sa knob, a

Step-by Step:
Peening

Peening the brasstals nto the steel

sole pins is what holds the plane

body together. You actually “flow”

thebrass into theoints The trick to

‘making the double dovetail, though,

is in fling the “splays” in the sole
S Step 1.All

FRONT
x  INRLL

fuonoe,
seswr  ANGEMIY

16 o SOLEANGLE v
"seA6S 108

Brrss oD
T8 ie:
REToibEs.

e L ‘
o e s
o MEDREI,
L ST

ADJUSTER DETAIL (sex rio.)

short length of threaded brass rod,
and a shop-made, ste

‘The knob is made from a lamp
part called a lamp shade  riser
(margin photo on opposite page).

One end has a threaded hole that
you'll use for the threaded brass
rod. The other end has a stud that
you can cut off. The top photo on
the next page shows how I shaped ¢

you'e
doing here is removing a small tri-
angularsecton of material from the
bottom comer of the pin.

Peening Tips. Once that's dore,
s time to peen the pieces together.
‘There are some tricks o gettng the
best esults, One s o have a solid
surface to work on. 1 ended

1 A
“pockets

into the joints. 11 look like a mess,
but don't worry. You can take care
of that when you file it smooth.

36

on the sole)
them fook like talls after peening.

The object is 1o force the brass o the
gaps n the sole. Work on a solid surface
and take your time.

Use files to finish forming the mouth
toits final shape. But don't ile below
the layout ine for the bed angle.

P
pins. This will make

¢

Mark and cut the infl pieces and drill
the rivet holes. The rear infil should
line up wilh the bed angle on the sole.
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the knob on the drill press.

on the knob to fit into the adjust-
ment sloton the plane ron. For fine
adjustments, it should have a lose
itwithout being too loos.

The shaft is a shortlength of '~
28 threaded brass rod. The knob s
threaded onto one end and the
other end of the Tod engages a
shop-made steel nut in the infil
The drawing on the previous page
shows how it goestogether,

1 made the nut for the adjuster
from a piece of leftover stcel | used
forthe sl s dled a apped
witha V428 th

Reae ol oo il s

casier to do all this before cutting
the infil piece to shape (Figure 4),
After that, you can cut the 20°

angle to match the sole and insert
the infill into the body. Just make

Scrap laminate with holes allows the
m" on the botom,
Remove it when peening the other side.

rives to ‘must

6 A fiat file smooths the sides and sole.
st be careful not to round over the.

iges of the plane body

www ShopNotes.com

REAR. NOTE: priL e Hove ror
= NP agw THE SLO1 PO THE STEELNUT

A “Tuming" the Knob. Chuck the.
knob into the dill press and use.
fils to shape it The collar should
fitthe siot n the plane iron.

sure it lnes up with the bed angle
sole. Then you can trim the

end flush with the brass sides.
Front Infill. The front infll is
angled to match the shape of the
wedge and hold it in place. (You'll
make the wedge later). I roughed
out the shape of the infil piece but
didn'tdoany final work until [ had

the mouth of the planc complete, as
e i
ts. The final step is to add
the sivts tht ok the s
infilln place. I used a dab of epoxy
to hold the infill picces in place
then drilled the rivet holes. After
cening the rivets in place, they
Gambe e s wih the sdes.

A Shade Riser. A

adjuster knob.

Peening Buck

When peening the sides f the sl 1
had trouble with the

pieces have oversized holes for a pair of
I

“peeningbuck”
1o help hold the pieces securely.

The base and two side pieces are

rdwood. The

center support is planed to the same

ot i e

ed securely to the base.
ol plane body in place
while you're peening, the two side

of the pl Then e
the lag screws down. Finally, place the
assembly on a firm surf

TSRS
oSO
(oA

“ovek o
RS e



adding the final
Details

B

Place asocmbled, you ca e e
wedge and add a few last details.

Wedge. The wedge holds the
plane ion sccursly n the plane. |
‘made mine from the same stock as
the nfl. Batyou could use a dif-
ferent or contrasting hardwood for
o “cuson” ook,

What's important is to shape the
i W foci e
iron tight against the bed, espe-

fitting s i order here.
i g st gt

fine-tuning the fit a5 you go. The
goal here s that the “nose” of the
wedge should end up just slightly
behind the bevel on the plane iron
(see photo below). If the wedge is
00 tight to move that far forward,

Tani your e foeting the vidh of the plana
But

the bottom edge,

checking the fit as you work. Then  few detail to take care o b o ot e, T e plane
you can sand the finger notches ~ giving it a workout (see box remove shavings all the way into
smooth and ease the edges. below). For starters, you need to  the comer of ajoint.

Tuning Your Shoulder Plane

Nowisthe time to double check the widthof At the same time, you want to lap the
the sole against the plane ron. You can use  sides and sole s0 they're square. Put some.
finecatingfla s and sndpaper foap _ adhesivetnckd sandpaper on yous e

al bl s it ppssanc 5 10 e keep the sides square with the sole.
the edges of the plane iron projeting past  Finaly, check that the mouth is square to
the sides of the plane body just a hair. This  the sides and the bed s flat. The iron shotld
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hamfer and Polish. Traditional
shoulder

adding a nice detail, it makes the
plane more comfortable to use. A
file makes quick work of adding
the chamfers (upper right photo)

"o finish up, | used some abra-
sive pads o polish the brass (lower
sight photo). Altteoi gives a nice
finish on the nfil and wed.

Once you've done this, you're
ready to give the plane a try. The
box below shows how to use your
<houlder plane. Afer taking some
time to getit set up justright, you'll
e amazed at the results,

Using the
Plane

der planes et heis name from
bty e g
atenonshoulder (Figure 1) They're
designed for fine-tuning joinery.

than the plane,itcan get “into. cor-

ner” for professional results.

“Tenons. When [ wanta perfect it

b el O
1

the plane.

< Final Polish.

polished ook

e v o it oo o0
fenon to get a snug fit in the mor-
tise. And a couple of cus on the
tenon_shoulders gives me nice,
tightfiting joints.

ts and Dadoes. As you

shoulder planeisalsoideal forfine-
tuning rabbets and dadoes. You
can fine-tune the thickness of a
rabbet by sneaking up on the fit.
And it works just as well for
cleaning up the shoulder.

A dado blade is a great way to
cut grooves and dadoes, But there’s
a problem. The bottom of a dado or
groove can be rough. But a

lder plane makes it easy to
clean up the bottom of the dado.

Since the shoulder plane excels
at working

to comers, it works
great on lap joints, too,

sww.ShopNotes.com

A
at

tslicing the end grain ofa tenon shoulder. For
be
[t

st results and to prevent tearout, work from
oth sides toward the center

A Cheeks. Remove saw marks and
sneak up on a snug fit using the shoulder
plane. Shave equal amounts from boih cheeks
o keep the tenon centered on the workpiece.

.g.'::.'.".:.'mv

)

Depth. Clean up the face of a

el e e cerifivalig S

shoulder
dless up the shoulder of the rabbet.

A Clean Bottoms. A pass or two with a
shouder plane s all it takes o get rd of saw

grooves, and lap joints.




IN THE
tips and tools

Metalworking
Techniques_

Put your shop skills

touseonbrassor # 7
steel —youllbe /4 4 //
amazed at
the results.

As a woodworker, I've always felt In fact, there are a couple of  Once you've few
a little bit intimidated i mm>, T prefe sbout working with _ simple ek ing wmq\m
comes to working metal. First, it's far less sensitive you'll be up and running. But
building the shoulder plan than wood to seasonal temperature  before you begin its important to
page 32 taught me that many of the  or humidity changes.

tools and skills  necessary Second, metal usually comes oper,
orking metal are: sel ges. That  and aluminum are reat choices for
already use in the woodshop. woodworking projects. I ke these
metals not just because they're
steps you'd need tomake wood flat strong and decorative, but because
and square. You just need to clean  they're soft enough to be cut and

off the protective ofl coating, shaped with common, carbide

Bt more han anying, 1 Ike_Hpped o
results. The combination of  That's not the

brass, stecl, and hardwood gives carbon, or mild steel. It requires a
e plane the profesionallookand _ ltle bt more effort to cut and
feel of an heirloom-quality tool.  shape. But i’s a good choice when
you need a materialthat wil stand
< Using Layout  up to more abuse, like the sole of

Fuk, Coatng . th shoulder lan.

LAYOUT TOOLS

Linicodvetiog Sk nerty

making
litle different. Pencil marks v
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away too easily and permanent
‘markers leave too wide a line.
Seribes. The right toolfor the job
is a metal scribe. Scribes are avail-
able in a variety of styles, with
cither pointed or flat tips. You can
but

color of the layout
fluid makes this line

steel one in the photo below is less
expensive and more than adequate

for marking on brass or mild steel
Using a sribe i ust ike using
pencil. You simply pull it along a
stalghtedge fo mark your ayout
ibe will lay down a

able in bottles with
brushes orfelt-tipped
applicators, so. cov-
ring the surface is
just a matter of daubing it on and
letting it dry. Then, you can mark

i mw, similar to a wood-
worker's marking knife.
Layout Fluid.

your layout, ot
below. 1 use mineral spirits to
remove he dried flud when I've A Machinlst's Square. These metal squares are

Tine can be hard tosee. The solution
is to coat the surface with layout
fluid. This way, you'll be able o see:
your lines easily. The contrasting

Metals in the Woodshop o b i e

Options

For metal accents or components in
your projects, aluminum, coppe,
brass, and mild steel are all good

tions. The flat brass stock | used
for the shoulder plane is an alloy
known as cartridge brass. Its hard
enough for most applications, but

steel. Turn to page 51 for details
rdering inic

wwwShopNotes.com

For mnrkmg a layout, you're s used to algn a scribe to a layout ne.
probably already familiar with
st of the s Mchitts s e sl o s axer

teel rul sive than thei

allows you o put the point of a
scribe at the very edge of a picce
and makea preciselin

Protractors. For laying out
angle,such as the dovetails on the
shoulder plane, you'll need a metal

Tiey S nespeivesnd i
model shown n the photo

‘markings on the protractor and an

engraved line on the arm. It also A Metal Punch

has a knurled knob which locks in ~ The spring-loaded

the desired angle. punchis easy o
Punches. Another marking tool  use and leaves a

to keep handy is a punch. Its the  handy dimple for

best way to mark a precise location  starting a cil bit.

for a hole. The type I

shown at right, is spring loaded.

Withit,al you need todos put the

oo vyl i p

ot ol ey gars The

iyl e itia ot

and also serves as a starter for a

dril bit to prevent it from

“walking” away from the mark.
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working with
Metal

After you've completed the layout
for your project, the next thing
you'llneed to dois cut the pieces to
Size. Here again, you're probably
familiar with the tools you'l need,
but you'll want to keep a few
things in mind before you begin.

Safety First. Its a good idea to
clean up the sawdust around your
table saw and disconnect the dust
collector from any tools you'll be
using. You may not get many
sparks, but brass shavings
hot. They could smolder in  pile of
dry sawdus, resulting ina

The most important safety con-
cem is eye injury. If you've gotten
out of the habit, now is the ime to
dust off your safety glasses and
make sure to wear them. Theyll

Cutting on Table Saw. A non
ade can cut flat bra
tions easily. (Blade guard,
d for clarty)

The noise from cutting brass is

more than an irritant — it's also a
safety issue. So I always put on a
pair of ear muffs before I cut metal
with any power tools.

CUTTING AND SHAPING METAL
‘The easiest way o cut brass is at
the table saw. A “non-ferrous,”
metal-cutting blade will slice
through sheet brass very easily. In

A

bide teeth, these
designed with a negative hook
angle o prevent kickback.
Unfortunately, you can't cut
low-carbon steel with your stan-
dard woodworking machines. So,
‘when it comes to mild steel, !pmlw
the old-fashioned method —
Tackaaw (st photo t igh. Its
fastenough for small projects and a

Cutting with a

The key o geting thebest resls
is t0 use a high-quality hacksaw
The nice

thing
is that neither one is expensive. A
good saw will haveastiffspineand
frame that won't wist or lex while
you're cutting, That means you'll
should also allow you to angle the
blade for through cuts, as you can
sce in the inset photo above. You
st need to positio the stock inthe
sideof your i
W

time to clean up a sawn edge or
shape a part, you'll need a few dif-
ferent types and cuts of files. You
may already have a few of these
lying around in your shop, but if

, you'l want o

u work make eye and

ear protection a must. So always wear your  times. And finally, a pair of leather gloves
you work

mufs. In adition to

not,
“The fles you'll need most often
are the large, flat patter files, like

42

pposite pi
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A Flat File. When it comes fo

A Triangle Fie. For shaping fight
different sizes

Shaping Metal:
File Types

1 prefer to use double-cut files
(ke those shown at right) for A Bastard
brass and mild steel. They have

a second set of cutting

through grits of sandpaper in 2

it fles work quickly

‘The coarse, bastard-cut fil is the
workhorse. You'll use it to smooth
rough edges and saw marks or to
rough out the shapes of dovetails.

second-cut file. It great for
smoothing a cut and refining
tighter shapes. Finally, th b

of triangular fles work great.

these joint is usually mechanical,
(although solder can be used to
rinforcethe join). That's why
carefulshaping o interlocking
pieces s so important. You don't

Start with the coarse bastard & Second Cut
cut. Tt will remove lots of metal
in a hurry, 50 you'll need to be
careful with brass. Progress toa
il e
and refning ashape. i
smoothcut file really b

There is, however, a technique for

cut flatfile i for finish work. With
it, you can get a crisp edge and
smooth surface for meal joints.
Shaping Files. You'll aso need
some smaller files for the more
intricate finish work, like making
the double-dovetails used o join
the sides and bed of the shoulder

variety of shapes and sizes. They're

Peening, the process of ham-

metal-working vise or anvil and a
ball pein hammer, shown

Shaping files allow you to refine
tight comers, curves, and other A Triangular

shapes. | find that the round and )
triangular profiles come in

‘When you begin, its helpful to
keep in mind that metal is mal-
leable. In other words, you can
push and stretch the metal pieces
together using carefully directed
taps from the ball end of the

pe

Barrette files are shaped like a
knife blade with a flt cutting face
and smooth beveled face. This is
helpful for getting into tight spots
where you don't want to mar the
opposite face. I used a fine barrette
file to clean up the mouth of the
shoulder plane. They're also avail-
able in different cuts, lsted as 00
through 6, The finestcut, 00, used.
for extremely fine jewelry work.
For most metal working, 1 find files
in the 2-4 range work well,

Joining Metal Parts. Unlike
working with wood, you won't
need glue and clamps to assemble
your metal projects. The strength of

www.ShopNotes.com

mer — don't por pi
like you would a nal,

Patience is the Key Technique.
In the case of the shoulder plane,
‘you'll be peening the brass dove-

easiest to work the angles back and
forth, gradually learning to judge
the amount

coax the parts together.

As similar as metalworkingis to
woodworking, it will stil take you
a while to get the hang of it. Once
you give it a try though, you'll be
surprised at how quickly you can
start using these basic techniques
0 add some variety to your wood-

N

‘working projects.

project. These profilesare avail-
able in different sizes and cuts,
al the way down to the very & Aound

ike barrette files for work in
fight spaces. They have a knife
shape e

only one face o prevent 3
valxhlngadpmn@snd-m o

< ke
Clean. A e card is

loading up with fine
metal filngs.
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AGAINST
WORKBENGH
e e

e

OF BEN

* The biggest disadvantage of a

RS e ks
only have access o three of the four
st
‘movement around the bench, butit

orkbench ===

M | Workbenches come in all shapes ~table saw, jointer, and other large CENTER OF THE SHOP

and sizes — from traditional, ~stationary tools. I like this arrange-  Locating your bench nearer the

maple-topped benches with tail ment because it adds stability to  center of the shop, like the illustra-
and face vises, 0. sheet of MDF on  the bench, especially i you anchor  tion on the opposite page, allows
atworby-four frame. it to the wall. In many cases, you'll  you to work around allfour sdes.

But for your bench 10 actually  also have a power outlet earby.  like this position because it offers
become a useful toolin your work-  One_big advaniage to_placing  more om to work on larger proj-
shop, where you place it is as ishow ects you'llbe
important as how it built. Here ~ easyitis toadda few shelvesabove  able to use the bench for assembly.
are a few options and some things it for handy storage. | like the con-  in different ways. For example, it's
o keep in mind while you're set- ~venience of having hand plancs, ~often useful to be able to clamp

R S, T I RN, ™

ting up your shop. bench chisels, and other frequently  pieces directly to_the benchtop.
used tools within arm's reach. And by using cauls, you can apply
AGAINST THE WALL Work Area. One thing to keepin ~ downward ur

pressure to an
In a small garage or basement mind, however, is the actual work  assembly. Like clamping a abletop.
shop, floor space s always.ata pre-  area your bench requires. That is, down onto a frame, for instance.

mium. Placing a bench against a  how much space on each end  Although this  arrangement
wall, as shown above, leaves the  youll need if you're working on a  takes up more space, you can mirni-
middle of your shop free for the  long board. If you have a vise on  mize the impact by making your
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bench height match other work
surfaces in your shop. The most
common example of this approach
s building a bench the same height

having a bench away from the wall
is power. You can make up for the
lack of a wall outlet by running

mount an extension cord on hooks

Rolling Workbench

Adding wheels to your bench
allows you to position it wher-
ever you need it for a specific

height, you only need to lift the
end of your bencha few inchesoff
the ground to engage the wheels

For storage, instead of the wall-
‘mounted shelves you can always
add a few drawers or cabinets in

‘The box at right will give you a
practical idea for this.

‘Small shops force us to think cre-
atively to be able to get the most
out of the space available. A good

sacrifices stability. Even locking
casters can_ wobble if you're
ing hard on workpicce, such

as planing along board.
One solution is to mount the
asters 5o they're of the floor

the bench, as shown in the ilus-
trations at right. This way you
have all four legs on the floor
providing a stable platform. But
when you need to move the
bench, you ust pick up the oppe-
siteend and rol it into position.

bench will help you get more out of
your time in the shop. &
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at the correct heigh. I've found
that a 4" gap is perfect, At that

BENGH IN MOBIE POSION

qualiy, non-
swivel, 3" caster
works great for
adding mobilty.
to your bench.




project i's often because you can  workpiece that run perpendicular
countonit staying flatand sraight. to the grain. The kerfs extend most
But hardwood plywood is alsa a o the way through the thickness
great material for adding smooth _leaving only a thin web of wood
curvestoa project The photoabove  bridging the ker. This web of
| shows an exampleof thisandhowit  wood is flexible enough to allow
works.The key isa simpletable saw the workpiece to bend at the kerf
tiquecalledebending S youend up crting o sris o
o, Keri boning  smallbends (. sy that blend

i Wt Bl

‘ When you include plywood ina  spaced kerfs along the length of a

M
gy

WSS e xeges cuose

IR RS

< o Visible Fiats. In the
upper exampl, ihe bend Is
100 tght o he erf spacing. | [y
Not so, below. wd

6

Smooth curves
in just minutes.
This simple

The distance between the kerfs
(and their depth) determines the
fexibility of the workpiece and the
smoothness of the bend (detail
and left margin photos). The closer
the spacing, the tighter the bend
you can make. And when glued to
a form (or glue blocks) you end up
with a smooth, solid curve.
Plywood? Kerf bending
works with solid wood, but hard-
wood plywood is always my fist
choice. Detail ‘a” at left llustrates.
why, When I kerf plywood, the cuts
extend just into the “crossgrain”
vencer layer below the thin, hard-

serves to hold the “kerfed” layers
together. The ~ remaining  core
vencer reinforces the face vencer
but likewise, has enough “give” to
make the piece flexible.

Basics. One of the big pluses
of kerf bending is that its easy to
do the job on the table saw.
Basically, you just have three
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simple things togetright.Firs v
need to cut the kerfs to the c

the bend can tum out “lumpy.”
A Simple Jig. The drawing at
sight shows the setup I use to get

the heart is a kerfing ig clamped to
the miter

a single, shallow kerf cut into it. A
hardwood indexing key is glued
into the kerf toallow you o quickly

35

Getting Adjusted. Once you've
sized the workpiece and decided
on the kerf spacing it only takes a
minute to get set up. First, adjust

start at the end of the workpiece,
you'll need to cut a “starter” kerf
belore adding the jig) Stat by

sliding, the jg
Up 10 the blade: Then measure
between the blade and key to set
the spacing you want. Clamp the
jig down and you'e ready to go.

Cutting the Kerfs. Other tha
being prety repeitive, cutting the
Kerfsis casy. Afer the first cut, it
the workpiece, move it over and
position it over the key forthe next
cut. You simply repeat the process
as many times as necessary.

atest

cut ortwo will help with ths.
Next, you need to position the

Kerfing jig. (Note: Ifthe kerfs don't

Extreme:

P
in mind. The quality of the cuts
isn't real important. So I save time.
by carefully pulling the workpiece

Kerf Bending

Asyoucanseein the photoatright,

remove this interference by cre-

togentlecurves. Witha slightly d

the width of
the bend, as shown in Figure 1.

wood bend around a corer, The
example shown hasa radius o 19"

using the jig (Figure 2). The work-
will now bend easily and a

For these extreme bends, you
need to change a couple things.
it e ket e vy, Gl
spaced — only 4" between

closed and prevent a tight curve.
The solution for this is simple,
cutting the kerfs, you

www.ShopNotes.com

tioning it. And before making the
next cut, be certain the workpiece s
firmly positioned over the key and
flat on the table. And finally, it's
easy to hurry and not complete a
cut before pulling the workpiece
back and starting the next one. 1
just ry to be patient

Kerf bending plywood may not
bea technique you'll se often. But
once you give it a try, | bet you'l
find yourself thinking about ways
to use it on a project. And for a
slight twist on this. technique,
check out the box below. &

o4 Rodicen
it kert

1g along with
ko e ack
side make extreme
bends possitte.



gefting the best
Hearing
rotection |

One of the keys to healthy
hearing is to reduce tool

1Gear

noise to a safe level.

The mast basic of these is the dis-
posable foam plug, You simply roll

i fingers and

canal and let
the foam expand. 1 find it often
challenging to get them squeezed

to getinto my
ear. And if they don't fitin the ear

simply fall out. Plus, you'll find
you can only use these a few times
hefore they need to be replaced.

A variation of the foam ear plug
has a small foam tip attached to a
plastic stem. You'l find these easier

dthes

u

W | Every woodworker is aware of the  the longer the exposure, the more
dangerofaspinvingsawblade.Dut  damage thar’s done
tental harm rom shop rcise
hese ator above this
sounds can damage yot bearing. barmfullevel Tatswhy isalways
bitby bitover ime.Infact, youmay impertant 1o wer heaing protec-
noteven late
mful Range. The problemn s
ihe loudness of sound, which 1= TYPES OF PROTECTION
messured I decbels (45). Most  You'lfind most hering protcirs
expers agree that exposure fo  decrease the amountof sound that
nois of more than 85 declbels can  reach the ear drum an averageof 25
be harmiul to your hearing, And _decbels. This brings the noise
made by most power
r tools down t0a level
s BEBCNCIURURTRUI o wie s the
Conversation 60 4B h: left sh
e Ear Plugs. The most
Dust Collector 8548 | marmtul to Hearing || generic device is a set
Shop Vacuum B Shm g el
anes showmat the top
Orbital Sander cied of the opposite page.
Table Saw na T "
and easy touse
Electric Drill wa S
Router fitin the arand block
the entire ear canal
Planer Since they come in a
Gircular Saw variety ofshapes and
. be sure to try
Miter Saw L out a few types untl
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foam tips don'tcreate as much pres-
sure in the ear canal. Both plugs are
often connected to a plastic cord
that hangs around your neck. This
makes it easier to take them out of
your ears without losing them.
Another type uses a soft plastic
plug to block the ear canal. It has
flanges at the tapered tip that allow
them toadjust tofit the size of your
ear. | sometimes find it hard to get
these in my ear. But once in place,
they're a lot more comfortable to
sree ol peoic e
tector. If you find having
someting sl in your e o6
uncomfortable,  there’s  another
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Headband holds
protectorin place

Fitter chamber
directs sound

T Tio fanges adjustto < Hoaring
orelfe s tho ftthe car canal 1
> Most shop

e opleos] ot noise can be

device called the ZEM you might from enering the carAnadjustable  Combined Protecton. When redced (0a

wani 1o try. It works a it difer- - band letsyou customizethe it using realy oud tool,lke a chain  5afe evel by

ently. Instead of blocking the ear  The only problem with muff- saw, I like to wear both ear muffs Using simple.
canal, a fiter chamber contains  type protectors s if you have long and ear plugs. Noise produced by  protective
matznallhaldwodsllws(mndawav Vi, wese eeglsses o e safey these ool canremain in the  dovicos
harmful range even with a protec-
Ear Mt The hearig protcior ar e 10 seal properly around tive devie in place. Using both
1 is. to

ol 7pe e e showr e e cfpotection sound an additional 10 to 15 deci-
the photo on the previous page. bels. This helps ensure the noise
‘They fit over the entire outer ear to  also available. You can lear more  level will remain atorjust below the.
form an air seal that blocks sounds  about them in the box below. harmiullevel. &
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Noise Reduction

At first glance, the hearing pro- in a shop. The model shown at
tector shownat right looks just like  right also has a jack that lets you
standard ear muf. But its what's  plug in a portable radio or
on the inside that makes a differ- audio player so you can
ence in how it works. listen to your favorite music
Like a standard ear muff, the ~ata safe level.
Nk it ot gk e fovloglm s s
frequency sounds, but it also fea-  The Noisehuster runs
tures lectronic noise recuction to. Other manufacturers make units
fuce low frequency noise (typ- costing $300 and more. For more
el gl s ) b s s e s e
d

o do this, a microphone inside electonics o
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understand speech and warning
signals —an added safety benefit
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the Grain

When 1 use my jointer to flatten a board, I often
end up with  rough suface tht akes a ot of

time to sand out, What am I doing

Ketth Wiley

Lake Nebagamon, Wisconsin

B | Jointers are. grea tol for smight
ening an edge o flattening the face:
of a workpiece. But it not unusual

by dull knives or working with
highly figured woods that are iffi-
calttojointsmooth o mater what

the board and determine whether
the grain slopes up or down. Then
feed the piece in the direction that
allows the grain o slope away from
the knives. This keeps the knives
cuttng with the grain,as shown in
the drawings below, instead. of
pisfivgns dhapedipeno
tearout or chipout along the edg.
FACE JOINTING

e of e eitsinet e
grain in the workpiece.
EDGE JOINTING
Determining the proper feed direc-
tion of the grain is casier when

ltte more challenging. That's
because the grain_ pattern may
sppeartobe gang inone dirston
actually run in the
nppcsllz direction, ke you see in
the drawing above.
Ifthere'sa

jointer. Simply examine the face of

presen, it tempting to look a the

A Reading the Grain. Looking at
the grain direction on boththe face
and the edge of the workpiece wil
help determine the correct feed
direction for your joirter

face of the workpiece and then feed
the board into the jointer with the
V:shaped grain pointing away from
the knives. But you'll actually get a
better picture of grain direction if
you bl alosk o s

a similar

g 71 wantm:he(kmn e
edge to see if the grain is rising or
T, Bt this s youll wane 1o
feed the board into the ointer in the
direction that keeps the knives cut-
ting with the grain direction visible
onthe edge of the board. You'l find
Hose s il sy v
you use your planer

ngng Gk D m

y
Yiin » st wiskplan o
You see this, you can sometimes

"PROBLEM: Jomm AcansT
O M ARTNG ATY
EEBSTORE BE

SOLUTION: e stores.
ORISR

likely to end up with any chipout.
direction is

the best way to get better results
veth oo o g
takes youa few extra seconds,

o 0 aeveyou &t of g
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Sources

MAIL
ORDER
SOURCES
SHOULDER PLANE plugs QSROLOV, Express plugs The %' x6' medium grit cratex rod
A shoulder plane you build your- (22R17.05), and the Airsft Plugs  that was used to make the patiem “ioemih So
el like the one on page 32, will - (22R7250)all came from Lee Ve, shown on the plane in the artce oo
become an heirloom and a grest To get the ZEM hearing protec- ~came from ool Cr i S o,
addition to your shop. To build the  tion unit (Z0IRED100) you'll need Yo can also get an “engine Hinom. Hearing
plane, you'll need some hardware  to order it directly from SensGard. tuming Kit" (080-538-101) that ™ Clompe Fimek
and metalworking tools Ou can find contact information includes many of the ftems you o Kok
First,you'llneed low-carbon steel i the right margin. need. The kit I used came from
(9517K16), brass sheet material Brounels. You infor.  com
(8956K84), and a small brass rod  electonic, noise<ancelling ear ~ mation i the marginat right Tinck
(8859K155). You'll also need a  muff (Model PA4000) from Pro Tech Vel
cribe,layout dye to mark the lines  Communictions. You can use the SHOP TOTES L
onthe meta, and melal iesto work  contact information i the margin The wood and hardware yor need o g esormaiers
the material. 1 was abl to oder all _to order thes hearing protectors. o build the shop totes on page 28 Ve
of these items from McMaster-Carr. canbe found at your local hardware Akro M, Inc
“The #410 Clton plane iron I used EL SAW store o home improvement center, 8002533467
came rom i Hardear: The Yol b able to gt smost every: Bt youTl e bins togonside e v leem
brass lamp shade extender | used tobuild the panel saw  totes o organize and store various R
i e s Y A g 6 o ol hardware . The i s were small - Yoo
storeor
Abro-Mis. These b
PATTERNMAKER'S VISE  sbly need to order to complet the  able from the Woodsrith Stre. Lk, St S,

A patternmaker's vise like the one
featured in the article on page 12
can really add versatlty to your
workbench. You'l find these vises
available from a number of manu-
fcturers The vise 168040) we used
came fro

project The 48" T-track (217503, the

e the e’ x 1

Tbolts (33%5), and the ¥s" x 1 European hinges, ke those on page

Krebs (612) came foen Ratlr. |10, an elp ove it prb-
The clamps (213-U) and lems. You'll find of these

the (31570 and 12 G31272) - hinges readily avalable fom ard-

adhesive

Senstard
877208 0883
ZEM Heoring Prtcor

e
st

e
7o

the Woodsmith Store. Simmilar tapes found the inset and 270° wrap-
/5. Theface.

o —

Hh\nng protection. devices, like frame and zero protrusion hinges  Highlad Hardware
on page 48, are a safety METAL JEWELING came from the Woodsith Store. The . gocvraraunrom
p-You'l find o Sient C Wood ine
y p ook Tecmaogy. Clip-mount options are e
most home centers. The foam ear  to the metal parls of any project.  available for mosttypes. hncloy
mnmszz
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Scenes from
the Shop
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